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Description

[0001] The invention relates to a method for the preparation of pre-packaged instant stir-friable potato strings also
known as tudousi, used in the oriental kitchen.

[0002] At present, tudousi is prepared for direct consumption by stir-frying freshly prepared, often hand-cut potato
strings in portions that meet the daily requirements. These prepared strings have a small cross sectional area of 25 mm?2
or less and in general do not have a shelf life. Tudousi can only be kept in the refrigerator for about a day because of
quick discoloration (by loss of native colour and/or after-cooking darkening) and development of off-flavours. Longer
storage also often results in strings with soft and mealy texture that become a soft, granular and decomposing product
upon stir-frying, instead of being intact strings with a bite and crispiness. The reason for the loss of texture and structure
of the prepared potato strings is believed to be related to ongoing oxidation based deterioration processes in texture
and structure upon preparation and associated to the intensity of the cooking process, the relatively small cross-sectional
area of the potato strings, a large surface to volume ratio in the product, and a relatively high water loss. For this reason,
only prepared potato strings having a relatively large cross sectional area of 40 mm? or more, also known as French
fries, can be kept for more than a day in the refrigerator without losing texture significantly. Refrigerated storage of
prepared raw potato strings without any heat treatment have no shelf life whatsoever because of rapid enzymatic
deterioration and oxidation processes in the product.

[0003] Inthe art, there is no method available for the preparation of potato strings having a small cross sectional area
of 25 mm? or less with a refrigerated shelf life. For French fries, methods are available to provide such fries with a
refrigerated shelf life. For example, US3.355.299 describes the preparation of par-fried potato strips having a cross
sectional area of over 40 mm? with an improved frozen shelf life. To this end, the potato strips are blanched in water of
70-75°C, followed by a deep frying step in oil at 130-160°C, whereafter the fries were frozen. The pre-treated frozen
fries can be reconstituted by a three-step deep frying process in oil. This process is mainly designed to remove water
from the fries in order to increase dry matter from an average range of 19 - 25% w/w% in raw potatoes to a level of 30
- 35 w/w% in par-fried fries. During preparation of French fries by deep-frying in oil, the dry matter contentfurther increases
to 50-60 w/w%. Oil/fat plays an indispensable role in the production process of French fries and creates the right texture
and structure of French fries, ideally experienced as a crispy crust and a floury, creamy filling. Such a method is however
not suitable for tudousi. In the art, production of French fries with a cross section area of below 25 mm? is avoided as
these strips will become too variable for texture, structure and appearance characteristics and often fail to meet the
market conform quality criteria. Moreover, these strings accumulate excessive fat/oil in the fries upon preparation in a
deep-fry preparation process. Fat/oil is predominantly accumulated in the crust of fries and the content thereof increases
with smaller cutting size and can reach 20 w/w% or higher at cross sections of 25 mmZ2, resulting in unacceptable caloric
value and oily taste.

[0004] This invention describes the production process of pre-packaged potato strings with extended shelf life com-
prising the heating of freshly cut potato strings having a small cross sectional area of 25 mm?2 or less and flash cooling,
i.e. blast chilling the heated strings. These potato strings have a refrigerated shelf life (i.e. capable of being kept at a
temperature below 10°C, in particular at refrigerator temperature of 4-10°C, preferably at about 4 - 7°C, or frozen, for
multiple days), and can be stir fried after being stored for e.g. 24 hours or longer while resulting in a stir fried potato
product (tudousi), comparable with and not discernible from a stir fried potato product from freshly cut potato strings. To
this end, the invention relates to a method for the preparation of pre-packaged instant stir-fried potato strings having a
refrigerated shelf life before stir-frying, comprising the steps of:

. Providing potatoes,

. Cutting the potatoes of step a) in strings having a cross-sectional area of 25 mm? or less,
. Heating the potato strings of step b) to a temperature of 140°C or less,

. Blast chilling the heated potato strings of step c) to 10°C or less,

. Packaging the potato strings after step b), ¢) or d) or during step d),

® Q O T O

the method being free of contacting the potato strings with oil. It has been found that when contact between the potato
strings and oil during the preparation process is avoided, potato strings can be obtained wherein the dry matter content
does not significantly increase, and that have refrigerated shelf life while maintaining the required qualities such as
texture, integrity and structure. The claimed method is therefore oil free, meaning that the potato strings are not contacted
with oil as from the moment the potatoes are cutinto strings until after blast chilling and packaging of the strings, preferably
until the strings are subjected to a stir-frying step.

[0005] The potatoes are preferably peeled before or during the cutting step b). Peeling of the potatoes can e.g. be
performed and automated with any knife or abrasive based peeler at room temperature, but not by heatoperated peelers,
to avoid heat pre-treatment on the tubers during the production process prior to the cutting of potato strings. It is also
possible however to provide the potatoes unpeeled, but preferably at least washed.
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[0006] Cutting of the potato strings can be performed by any suitable device and can be automated. Although the
cross sectional area of the potato strings can have any form, such as round, rectangular or irregular, a square form is
preferred as this form minimizes losses in cutting of the potatoes. A cross-sectional area of 25mm? or less clearly
discriminates the strings from any known potato product such as French fries.

[0007] Preferably, the cut potato strings are washed, to remove excess of starch.

[0008] The cut potato strings are heated as pre-treatment. Preferably after washing. Without such, preferably imme-
diate, heating step, i.e. in case cut potato strings are kept refrigerated without heating pre-treatment, stir frying such
refrigerated strings does result in an inferior product with poor texture and appearance. The strings will deteriorate fast
in terms of colour, texture and flavour due to triggered oxidation processes upon cutting. Heating can take place e.g. by
blanching the potato strings in boiling water, or by steaming at a higher temperature, or by any other suitable heating
method known in the art. The term ’blanching’ is intended to mean the heating of the potato strings with hot water or
steam to obtain a product with optimal colour, taste, texture and appearance upon packaging and storage in refrigerated
conditions during their shelf life period. To this end it is important that the potato strings, having the right dimensions as
defined herein, are brought in a sufficient volume of hot water or steam so that optimal heat exchange between the
potato strings and the hot water can take place. The higher the heating temperature, the shorter the heating is usually
to be performed. For example, if blanching in boiling water is chosen as heating method, the heating time may e.g. vary
between 30 seconds and 4 minutes, which can be determined by the skilled person. When the strings are heated by
steam of e.g. 120°C, the heating time will be less, e.g. 15 seconds to one minute. The minimum temperature for effective
blanching is preferably 60°C, more preferably 70°C, even more preferably 80°C and typically the minimum temperature
is in the range of 80-90°C for a product with good texture, shelf life and microbiological specifications. It has however
been found that the dry matter content of the potato strings should preferably not be higher than 20 w/w%, preferably
be between 16-19 w/w% during the preparation method. It was found that during the method of the invention, the dry
matter content in the potato strings does not significantly change upon potato string production as compared with that
of the potatoes provided, meaning that the dry matter content may vary during the method by ca. 0.5 w/w%. Itis believed
that such maintenance of the dry matter content, in contrast to the method for the preparation of French fries, is important
for the obtained refrigerated shelf life of the potato strings and final consumption quality upon preparation.

[0009] Heating is preferably be performed by contacting the potato strings with water or steam of the envisaged
temperature.

[0010] Importantly, the potato strings are blast chilled after heating in particular to prevent overcooking of the product.
The terms ’blast chilling’ and flash cooling’ have identical meanings and are therefore interchangeably used herein, and
are intended to mean that the potato strings are cooled fast to 10°C or less, i.e. within 25 minutes, preferably within 15
minutes, even more preferably in 10 minutes or less, still even more preferably in 8 minutes or less, still even more
preferably in 6 minutes or less and most preferably in 5 minutes or less. Although the above definition prevails, a more
general definition of blast chilling is e.g. given in the Brochure NJB0497 Blast Chill Freeze and Thaw Blue Paper Nov
2009, retrievable from the website http://www .fosterrefrigerator.co.uk The potato strings are contacted with a cooling
medium, which can be any suitable cooling medium, preferably a fluid, such as a cooling gas or liquid, e.g. cold air or
water. A cooling gas, in particular cold air is preferred. To optimize cooling, the heat exchange surface between the
potato strings and the cooling medium is preferably as large as possible. Preferably, the surface of the potato strings is
fully contacted with the cooling medium, e.g. by submersion in a rather large volume of cooling medium in order to
minimize contacting of the potato strings with one another during cooling. The temperature of the cooling medium can
be the same as, or lower than the temperature whereto the potato strings are to be cooled. When a faster flash cooling
is preferred, the temperature of the cooling medium can accordingly be chosen lower than the temperature whereto the
potato strings are to be cooled. However, in a preferred embodiment, the temperature of the cooling medium is the same
as the temperature whereto the potato strings are to be cooled.

[0011] During the process, the potato strings are packaged. Packaging can take place after cutting before the heating
step, so that the potato strings are heated and subsequently flash cooled in packaged conditions. Special cooking bags
can be used for packaging, as e.g. are used to package single rice portions, allowing proper heating of the packaged
potato strings. Packaging can also take place during or after flash cooling.

[0012] Herein, the term stir-frying is intended to mean frying at elevated temperature, preferably in oil, wherein, on
weight basis, the amount of oil is lower than the amount of the product, in casu the potato strings, to be fried. During
frying, the product is stirred, e.g. manually using a wooden spoon or the like. The oil has a temperature of preferably
160 - 260°C, preferably 220 - 240°C. The amount of oil, on weight basis, is preferably 1 - 20 % of that of the potato
strings, most preferably 2 - 5 %.

[0013] The potato strings preferably have a uniform cross-sectional area, preferably over the entire length of the
strings. In order to produce potato strings for use in the method of the invention, potatoes are usually cut, in the natural
length direction of the tubers, by passing these through a sharpened grid, resulting in a uniform length of the strings.
This in contrast to potato bits used for e.g. the food product rosti, known in Swiss cuisine.

[0014] In a preferred embodiment, the potato strings in step b) are cut to a cross-sectional area of 20 mm?2 or less,
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preferably 16 mm2 or less, more preferably of 10 mm?2 or less, most preferably of 7 mm?2 or less. The said cross-sectional
area is preferably at least 3 mm2, more preferably at least 4 mm?2 and most preferably at least 5 mm2. When the cross-
sectional area becomes too small, the strings have a too large surface to volume ratio and will tend to burn or become
overcooked when stir-fried. The larger the cross-sectional area, the more difficult it becomes to produce a stir fried
product that is well done.

[0015] Preferably, the potato strings are cut, preferably in the natural length direction of the tubers, in step b) to have
a rectangular cross-sectional area, preferably a square. As indicated above, cutting into such strings results in less
material losses than when cut to cylindrical strings, i.e. a circular cross sectional area. A square form is preferred for
practical and economic reasons.

[0016] Preferably, atleast 80%, preferably at least 90% and most preferably 95% or more of the potato strings in step
b) have a length of 30 - 150 mm, preferably 40 - 130 mm. Potato strings below 30 mm may result in an incoherent
product when stir-fried, whereas strings above 150 mm may result in an over-tangled product during stir-frying, which
is difficult to divide into practical portions.

[0017] In a preferred embodiment, the method comprises, after the flash cooling step d), a step f) of storing the potato
strings at a temperature at or below 10°C. The storage temperature is preferably the same as the cooling temperature,
i.e. the temperature whereto the potato strings are cooled during flash cooling.

[0018] The refrigerated shelf life of the potato strings obtained as described above before stir-frying is preferably at
least 24 hours, more preferably at least 48 hours even more preferably at least 72 hours, still even more preferably at
least one week, most preferably at least 10 days or about two weeks. By applying the method of the invention, shelf
lives in this order can be obtained. The refrigerated shelf life is to determine when storage takes place at typical standard
refrigerator conditions in the potato product chain for prepared potato products (e.g. from producer to retail and from
retail to in-home situations), i.e. between 4 and 6 °C. The shelf life of the potato strings at freezing conditions, e.g. at
-15 °C - -20 °C, is even higher than when kept between 4 and 6 °C.

[0019] The skilled person will be capable to select the proper heating parameters for potato string heat treatment such
as temperature, heating time and the way of heat transfer, such as by incubation of the potato strings in hot water or by
treatment with steam, all as function of scale of production and processing equipment available. Preferably, potato strings
should meet particular texture requirements after the heating process, before being blast-chilled and packaged. To this
end, in step ¢) the heating is chosen such, that a texture measurement on the heated potato strings after step c) according
to the following protocol:

i. loading 160g of heated potato strings having a cross sectional area of 2.5 x 2.5 mm, of which at least 90% has a
length of 30 - 150 mm, directly after the said step c¢) in a chamber having a top and a bottom wall, a height of 40
mm, a length of 100 mm and a width of 70 mm, which top wall has 3 slits, each having a length of 65 mm and a
width of 5 mm, the slits having a distance of 2 cm to one another and oriented in parallel to one another, and
perpendicular to the axis of the chamber,

ii. closing the chamber,

iii. moving sequentially through each slit in vertical direction towards the bottom wall of the chamber with a speed
of 1.0 mm/s over a distance of 24 mm, a probe cutting blade having a lower cutting portion having length of 60 mm
and a height of 5.7 mm between a lower side and an upper side thereof, at said lower side a lower sharp cutting
edge being arranged having a length of 53 mm, flanked by rounded edges, the upper side of the cutting portion
being adjacent to a lower side of a blade portion, the length thereof rejuvenating over a height of 34 mm to an upper
side having a length of 46 mm and a thickness at the upper side of 2 mm, the thickness of the blade portion
rejuvenating from the upper side thereof with an angle of 1° between the front and back side thereof towards the
cutting portion, said cutting portion rejuvenating from the upper side thereof with an angle of 6° between the front
and back side thereof to the lower sharp cutting edge with a calibrated sharpness of 2.08 - 2.44 N,

iv. during said moving, measuring the resistance force exerted on the blade as soon as the said force exceeds a
threshold of 0.49 N, steps i. - iv. being performed at 60°C,

v. repeating steps i. - iv., resulting in 6 measurements,

vi. calculating the parameters Fmax (maximum average resistance force) and SA (average surface area, defined
as the surface under a graph, reflecting the resistance force curve in time during each measurement of steps iv.)
from the 6 measurements wherein outlier values outside the 95% confidence interval by variance analysis (ANOVA)
are excluded from the calculation,

results in an Fmax of at least 12 N above the threshold, and SA of at least 130 Ns.

[0020] When the potato strings fulfil the above texture requirements, it has been found that an optimal stir-fried potato
product can be obtained having optimal texture qualities such as bite and crispiness after being stir-fried, while having
a required refrigerated shelf life. In a first step of the texture measurement, the heated potato strings are allowed to cool
down to 60°C, and 160 gram are weighted and put evenly in the container which is subsequently closed. The texture



10

15

20

25

30

35

40

45

50

55

EP 3104 715 B1

measurement, i.e. steps i. - iv. are performed at 60°C, preferably in a thermostatised room, such as a Peltier cabinet
wherein the temperature is regulated to be 60°C. The closed container is preferably at 60°C. Once the potato strings
are loaded in the chamber, the chamber is closed and a probe blade of the above described dimensions and sharpness
is moved with a constant speed of 1.0 mm/s through the slits and through the potato strings for 2.4 cm, confined in the
chamber. The sharpness is defined by the average of 6 values, obtained by double measurements at three locations
on the sharp cutting edge of the blade being uniformly sharpened, i.e. at the middle of the cutting edge between the
rounded edges (at 2.65 mm from both edges) and at 1.8 mm from the said middle towards both rounded edges. The
measurements are to be performed by using a CATRA Razor Edge Sharpness tester (REST) (CATRA, Henry Street ,
Sheffield, S3 7EQ, UK) and by applying the suppliers’ calibration protocol, the detailed principles of the said standardized
test protocol being in the following link (herein incorporated by reference): hitp://www.catra.org/pages/prod-
ucts/kniveslevel1/st.htm, resulting in a sharpness in the above range of 2.08 - 2.44 N.

[0021] As soon as the resistance force of the probe blade reaches a threshold of 0.49N, the said force is registered
while the blade continues to move through the confined potato strings. The maximum force is an indication of the
crispiness. If the maximum force is too low, it has been found that the resulting stir-fried product after storage gives a
too weak, mealy and spongy product. When a force-time curve is produced in a graph showing the resistance force,
exerted by the confined potato strings to the probe blade in time, the Fmax reflects the bite or firmness of the potato
strings while the SA (surface under the curve) is associated to the amount of labour needed to disintegrate, chew and
clear the product upon consumption. If the SA value is too low, the strings are too soft and overdone relative to the target
texture profile, which has been found to result in a stir-fried product of bad texture. A total of 6 texture measurements
are obtained per potato strings sample, comprised of two triplicate observations on a replicate product sample. Outlier
values outside the 95% confidence interval by variance analysis (ANOVA using GenStat 14th Edition software) are
excluded from the calculation. Preferably, at most 2 of the 6 calculated values are outside the 95% confidence interval.
If more than 2 of the 6 calculated values are outside the said confidence interval, the desired texture requirements are
not met. The Fmax is at least 12, preferably 13 N, most preferably 14 N above the threshold. The SA is at least 130 Ns,
preferably at least 140 Ns.

[0022] If the above texture requirements are met, proper heating conditions are therewith identified to perform the
method of the present invention to arrive at ready-to-use potato strings having a refrigerated shelf live for the preparation
of tudousi by stir-frying the refrigerated potato strings. The skilled person is free to choose the heating procedure he
prefers, as long as, in this preferred embodiment, the texture values are met.

[0023] In another preferred embodiment, the time T to reach a first peak on the time-force curve during a texture
measurement is 14 - 21 s, preferably 15 - 20 s. The time to reach the first peak is an indication about the packing quality
of the product in the container. If the first peak is reached too early, i.e. before 14 s, it is an indication that the product
is packed too dense or uneven resulting in first peak values before 14s. If the first peak is realized late in the cycle, i.e.
after 21 seconds it is an indication that the container is filled too loose with strings with late first peak timing as result. If
time T is outside the above range of 14 - 21 s, or preferably outside 15 - 20 s, the texture measurement should be
repeated by reloading the chamber more evenly, as otherwise, the average resistance force as calculated in step vi. will
be unreliable.

[0024] In another preferred embodiment, the time T to reach Fmax during a texture measurement is 15 - 24 s. The
process of movement of the probe blade through the confined potato strings takes 24 seconds, so the Fmax should
preferably be realised relative late during the measurement as force builds gradually up to its maximum during the texture
measurement process. The Fmax of a strings sample and the time T to reach this value are dependent on two principles,
(1) the texture of the product in terms of soft to firm and (2) the quality of the packing of the product in the container in
terms of (un)even density. With respect to texture, typical Fmax values between 5 - 25N can be observed for ready-to-
use potato strings, values that are realized between 15 and 24 seconds in the test protocol if the strings are properly
evenly packed. An initial hard bite is experienced at Fmax values above 20N, associated with a relative raw or under
processed product. Such a bite is less desired for the potato strings of the invention. The same is true when the Fmax
is below 12N, indicating an initial soft overcooked texture.

[0025] Preferably, the potato strings in step c) are heated to 120 °C or less, preferably to about 100°C (the term *about’
would allow a temperature variation of 5°C around the indicated value, preferably of 3°C, more preferably 1°C and most
preferably 0°C). It has been found that at higher temperatures, the heating time is usually short, i.e. below 1 minute,
which makes the process to be performed on industrial scale more complicated. The risk of over cooking is relatively
high, resulting in a too soft texture. The potato strings in step ¢) are preferably heated to at least 60°C, more preferably
to at least 70 °C, even more preferably to at least 80°C.

[0026] In step c) of the method of the present invention, the heating time is preferably 360s. or less, more preferably
240s. or less, even more preferably 60s. or less. Shorter times are possible, but from an industrial feasibility point of
view, less desired, as explained above. The heating time is preferably at least 30s., more preferably at least 50s.
Preferably, the potato strings in step c) are blanched in boiling water, in particular for 1 minute, or by steam. Good results
are obtained when 1 kg of potato strings are blanched during 1 minute in 26 litre of boiling water. However, it should be
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noted that the texture values Fmax and SA preferably comply with the above values.

[0027] Itis to be understood that the step of blast chilling, or flash cooling, is preferably performed for 10 minutes or
less, more preferably for 8 minutes or less, even more preferably for 6 minutes or less, and most preferably for 5 minutes
or less. In a preferred embodiment, blast chilling takes place above the freezing point. In a preferred embodiment, in
step d) the heated potato strings are blast chilled to 7°C or less, preferably to 3-5°C, i.e. at a temperature of common
household and industrial refrigerators. blast chilling can be performed in any way known to the skilled person, and
suitable flash cooling or blast chilling instruments are known, for example those of Foster, UK. Flash cooling is necessary
to stop the cooking process in the strings in order to avoid the strings to become too soft, resulting in impaired shelf life
and texture of the stir-fried product. In industrial processes, flash cooling can be very fast e.g. by using liquid nitrogen
or solid CO, (so -called dry ice) to generate an air flow of very low temperature. In such a case, the time can be reduced
to several seconds. In case the product is frozen as a result of blast chilling, the process is also called *blast freezing’.
[0028] Inanother preferred embodiment, the strings are blast chilled, i.e. blast frozen below the freezing point of water,
preferably below -5°C,particularly between - 10°C and -25°C.

[0029] Foroptimal cooling, the step of blast chilling or blast freezing preferably comprises contacting the potato strings
with a forced stream of cooling fluid, such as cooling gas or air, preferably having a temperature of +2 °C to -30 °C.
[0030] The potato strings preferably have a dry matter content of between 16 and 19 w/w% during the steps of cutting,
heating and blast chilling. It has been found that maintaining the dry matter content within this range, results in tudousi
with refrigerated shelf life and optimal texture, structure and integrity properties. This is preferably achieved by avoiding
oil contact with the potato strings until stir-frying, or at least to minimize contact with oil. Preferably, potatoes having a
dry matter content of between 16 and 19 w/w % are provided for the preparation of potato strings according to the invention.
[0031] Instillanother preferred embodiment, the strings are further dried, such as freeze-dried, to a dry matter content
of at least 90 w/w%, preferably at least 95 w/w%, most preferable at least 98 or 99 w/w%. This results in a prolonged
shelf life without the need for refrigeration. Drying can take place in any suitable drying equipment known to the skilled
person. Before use, the dried potato strings can conveniently be rehydrated.

[0032] Preferably, the temperature of the flash cooling step d) is the same as the storage temperature of step f). When
flash cooling takes place at e.g. 4-6 °C, the potato strings are preferably stored under the same refrigerated conditions
until further use. Further use can e.g. be selling of the product to a consumer, or stir-fry the stored product to ready-to-
consume tudousi. However, if the potato strings are to be kept below 0 °C, e.g. between -10°C and -25°C, flash cooling
can advantageously be performed at such low temperatures.

[0033] In step e), the potato strings are preferably packaged and sealed in plastic containers, preferably, plastic bags.
However, any suitable container can be used. The packaging step e) can be performed after the cutting step and before
the heating step, as indicated above, or after the heating step before the flash-cooling step d). However, the packaging
step e) is preferably performed after or during flash-cooling step d).

[0034] In step f), the packaged potato strings are preferably stored at a temperature at or below 7°C, preferably at or
below 5°C, most preferably above the freezing point. In another embodiment, the packaged potato strings are stored at
a temperature below -5°C, preferably between -10°C and -25°C.

[0035] In step f), the packaged potato strings are preferably stored for a period of 24 hours or more, more preferably
for 48 hours or more, even more preferably for 72 hours or more, still even more preferably for 1 week or more, most
preferably 10 days or for about two weeks. The shelf life of potato strings prepared according to the present invention
allows for such storage time periods, preferably at refrigerated temperatures below 10°C.

[0036] Thetexture ofthe potato strings after being stored for the above-indicated time periods is preferably notimpaired
during the storage. To this end, at least for one of texture parameters Fmax or SA as defined above, or for both Fmax
and SA, the potato strings have the same value(s) after one or more of the above-indicated storage time periods as
measured after heating as described above.

[0037] The invention also relates to a method for the determination of suitability of a batch of potatoes of a variety or
different varieties to be used in the method for the preparation of instant stir-fried potato strings having a refrigerated
shelf life before stir-frying as described above. In this method, the texture of potatoes is tested after a defined heating
step of 3 minutes blanching in boiling water, wherein preferably 1 kilogram of cut potatoes, comprising the following steps:

A) providing peeled potatoes,

B) cutting the peeled potatoes in strings with a cross sectional area of 2.5 x 2.5 mm, of which at least 90% has a
length of 30 - 150 mm,

C) blanching the said potato strings in boiling water during 3 minutes,

D) loading 160 g of the blanched potato strings in a container having a top and a bottom wall, a height of 40 mm, a
length of 100 mm and a width of 70 mm, which top wall has 3 slits, each having a length of 65 mm and a width of
5 mm, the slits having a distance of 2 cm to one another and oriented in parallel to one another, and perpendicular
to the axis of the chamber,

E) closing the chamber, moving sequentially through each slit in vertical direction towards the bottom wall of the
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chamber with a speed of 1.0 mm/s over a distance of 24 mm, a probe cutting blade having a lower cutting portion
having length of 60 mm and a height of 5.7 mm between a lower side and an upper side thereof, at said lower side
a lower sharp cutting edge being arranged having a length of 53 mm, flanked by rounded edges, the upper side of
the cutting portion being adjacent to a lower side of a blade portion, the length thereof rejuvenating over a height of
34 mm to an upper side having a length of 46 mm and a thickness at the upper side of 2 mm, the thickness of the
blade portion rejuvenating from the upper side thereof with an angle of 1° between the front and back side thereof
towards the cutting portion, said cutting portion rejuvenating from the upper side thereof with an angle of 6° between
the front and back side thereof to the lower sharp cutting edge with a calibrated sharpness of 2.08 - 2.44 N,

F) during said moving, measuring the resistance force exerted on the blade as soon as the said force exceeds a
threshold of 0.49 N, steps D) - F) being performed at 60°C,

G) repeating steps D) - G), resulting in 6 measurements,

H) calculating the parameters Fmax (maximum average resistance force) and SA (average surface area, defined
as the surface under a graph, reflecting the resistance force curve in time during each measurement of steps G)
from the 6 measurements wherein outlier values outside the 95% confidence interval by variance analysis (ANOVA)
are excluded from the calculation,

I) determine the potatoes as suitable if the Fmax is at least 12 N above the threshold, and the SA is at least 130 Ns.

[0038] The same steps (including those for the determination of the sharpness of the cutting blade) are performed as
the previously described texture test to determine proper heating conditions, but now with a predetermined heating step,
in order to test the suitability of potatoes as starting material for potato string production. For example, potatoes with a
floury cooking behaviour are not very well suited to be used as starting material for the method of the present invention.
On the other hand, some batches of potato varieties that can be very suitable to be used in the present method, can be
less suitable, due to environmental conditions like certain weather conditions during growth of the potatoes, or storage
conditions of the potatoes. Therefore, a suitability test is preferably performed before potato strings according to the
present invention are made. Blanching step C) is performed on 1 kg of the potato strings in 26 litre of boiling water.
Suitable potatoes, determined according to the above-described method, are therefore advantageously blanched for 1
minute in boiling water when strings with refrigerated shelf life according to the invention are to be made.

[0039] Again, the time T to reach the first peak on the curve is preferably 14-21s, more preferably 15-20 s, the time T
to reach Fmax is preferably 15-24 s, and the Fmax is preferably at least 13 N, more preferably 14 N above the threshold,
and the SA is preferably at least 130 Ns.

[0040] Accordingtothe methods ofthe invention, the potatoes of step a) preferably have adry matter content, expressed
as specific gravity, of between 1,040 and 1,080 g/ml, preferably between 1,045 and 1,075 g/ml, more preferably between
1,050 and 1,070 and preferably have a value of 1 - 4 on the 1 - 7 waxy/floury scale (Ochsenbein et al., J. Texture Studies
41 (2010) 1-16), more preferably of 1 - 3, even more preferably of 1 - 2 and most preferably of 1, meaning that suitable
potatoes are waxy. The potatoes of step a) preferably originate from a variety, chosen from the group, consisting of
Amandine (CVP019950969, EU2504), Annabelle (CVPO19990634, EU6935), Franceline (CVP0O19952868, EU175),
Marilyn (CVP020042380, EU17273), and varieties derived therefrom. The numbers between brackets refer to corre-
sponding plant breeders rights. It has been shown that by using these varieties, a very attractive stir-fried product can
be produced, with very good firmness and crispiness after being stir-fried. It is to be noted that potato varieties for French
fries have more floury characteristics and have a higher dry matter content, with a specific gravity of 1,078 or more.
Potato varieties having a lower dry matter content have shown to result in undesirable fries having impaired texture
properties. For tudousi, in contrast, potato varieties having lower dry matter content are preferred.

[0041] The invention also relates to potato strings, obtainable by the method as described above for the preparation
of instant stir-fried potato strings having a refrigerated shelf life before stir-frying.

[0042] The invention further relates to a method for the preparation of stir-fried potato strings, comprising the step of
stir-frying the potato strings, as obtained by the method according to the invention for the preparation of instant stir-fried
potato strings having a refrigerated shelf life before stir-frying.

[0043] The potato strings are preferably stir-fried in oil, wherein the amount of oil, on weight basis, is preferably 1 - 20
% of that of the potato strings, most preferably 2 - 5 %.

[0044] The invention will now be described by way of the following non limiting examples and figures, wherein

Figures 1A-D show different views of a chamber used to perform texture measurements to check whether a batch
of potatoes is suitable to be used for the preparation of instant tudousi, or to check whether heating conditions are
properly chosen.

Figures 2A-C show a probe blade, used in the said texture measurement.

Figures 3A-C show graphs of texture measurements on a batch of potato strings of the same variety wherein the
force needed to move the probe blade through the probe potato strings in the chamber (Y-axis) is shown in time
(X-axis). showing examples of inferior and suitable texture profiles that are typical for tudousi products upon pro-
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duction.
Figures 4A-F show graphs of such texture measurements on different potato batches from 6 different potato varieties.

[0045] Figure 1A shows housing 1 of atest chamber having a lid 2, with hinges 20, allowing proper opening and closing
of the lid 2. Screw cap 21 secures closing of the lid 2. In the housing, three slits 10, arranged in parallel, are present.
Figure 1B shows a cross section, parallel to the lid through the housing with an indication of the dimensions in mm
through the test chamber of figure 1A, showing screw cap 21 and hinges 20. A cavity 30 for receiving potato strings is
depicted by 30. The said cavity has a height of 40 mm and a length of 100 mm. In figure 1C, a cross section perpendicular
to that of Figure 1B is shown, again showing hinge 20, screw cap 21 and cavity 30. The width of cavity 30 is 70 mm.
Figure 1D shows a cross section, parallel to slits 10 through the housing, showing screw cap 21 and hinges 20. The
slits have a length of 65 mm and a width of 5 mm, and are spaced 20 mm from one another. In use, the lid 2 of the test
chamber is opened and 160 gram of potato strings is evenly loaded in the chamber. The lid 2 is closed by turning cap
21. In order to improve the even loading of the potato strings, the chamber can be slightly shaken and knocked on a flat
support surface such as a work bench or table.

[0046] Figure 2A shows a drawing of a probe cutting blade showing the front side, defining the length and height of
the probe cutting blade and the side, perpendicular thereto defining both the height and the thickness of the probe blade,
the probe cutting blade having a lower cutting portion 31, of a blade portion 3 and of an upper mounting portion 320.
Side views 2B (from the front) and 2C (from the side), wherein the dimensions are indicated in mm, show the same
probe blade having a lower cutting portion 31 having length of 60 mm and a height of 5.7 mm between a lower side and
an upper side thereof, at said lower side a lower sharp cutting edge being arranged having a length of 53 mm, flanked
by rounded edges, the upper side of the cutting portion being adjacent to a lower side of a blade portion 3 rejuvenating
over a height of 34 mm to an upper side having a length of 46 mm (i.e. having a rejuvenating angle with the lower sharp
edge of 80°), and a thickness at the upper side of 2 mm, adjacent to an upper mounting portion having a constant length
of 46mm and thickness of 2 mm, the thickness of the blade portion 3 rejuvenating from the upper side thereof with an
angle of 1° between the front and back side thereof towards the cutting portion, said cutting portion rejuvenating from
the upper side thereof an angle of 6° between the front and back side thereof to the lower sharp cutting edge.

[0047] The dimensions of the mounting portion are not particularly relevant, as long sufficient surface is provided for
a cutting device to hold the probe cutting blade. The cutting edge of sharp cutting portion 31 has a sharpness of 2.08 -
2.44 N, determined as described above. Such a probe blade is to be used when texture measurements are to be
performed according to the present invention.

[0048] During a texture measurement, the cavity 30 of the test chamber 1 loaded with a predetermined amount of
heated potato strings, and a probe blade as defined above, starting with the sharp edge portion 31 is passed through
the slits 10 of the chamber 1 with a predetermined speed for a predetermined time period.

[0049] Itis known to a skilled person in texture analysis that data generated by texture protocols is not only a function
of the product tested but also dependent on the design, dimensions and condition of the instrument, probe and sample
container as functional unit for the measurements. Proper and correct use of the texture analyser, probe and sample
container combination, good cleaning, regular maintenance and calibrations are basic requirements for the collection
of reliable texture data. Small changes in probe and sample container dimensions and specifications, sample quantities
or texture analyser settings may change the values of data obtained and let them deviate from the observations in the
given examples. Deviations from the given experimental design in terms of dimensions, specifications, quantities and
instrumental and software settings, however, may change absolute values of the texture parameters of interest but will
not disturb the relative ranking of these texture parameters in the specified texture range of tudousi product for potato
varieties. A skilled person in texture analysis can therefore standardize collected data from a texture analyser, probe,
sample container combination that deviates from the described experimental design in this patent to the reference texture
values obtained in this patent.

Examples
Example 1: Texture measurement protocol for potato strings

[0050] Potatoes of an envisaged batch of a potato variety are cut in axial direction to strings of 2.5 x 2.5 mm, having
a length of 30- 150 mm with a Hallde RG200 vegetable cutter equipped with a 2.5x2.5 mm Julienne knife.

[0051] 1 Kg of the strings of each variety are blanched in a Frymaster (Frymaster - E4 Electric Fryers RE17TC, 17
kW) with 26 litre of boiling water during 3 minutes. The strings are taken from the boiling water, freed from adherent
water on a sieve, and 160 g thereof is immediately evenly loaded in a test chamber as described for figure 1, after which
the lid of the chamber is closed.

[0052] A probe blade as depicted in figure 2 is sequentially moved through each of the three slits of the test chamber
in the direction to the bottom thereof, with a speed of 1 mm/s over a distance of 2.4 cm. During the movement of the
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probe blade through the chamber, the resistance force, exerted on the blade is recorded as soon as the said force
exceeded a trigger threshold of 0.49N.

[0053] The momentwhen a maximum force Fmax is reached, Tgax, during the blade movement is recorded as well.
To this end, the probe blade is mounted on a Stable Micro Systems TA-X2 Plus texture analyser with associated software
(Exponent software version 4.0.9.0, XT Plus Version 0.01178) running in the compression mode at 1 mm/s.

[0054] Loading of the potato strings in the test chamber and moving the blade through the test chamber is performed
at60°CinaTemperature Controlled Peltier Cabinet (XT/PC). This results in three recordings of the resistance force intime.
[0055] The above was repeated, resulting in a total 6 recordings per sample of potato strings. Time-force traces of
strings samples obtained by the texture analysis protocol with the SMS instrumental design of texture analyser, XT/PC
cabinet and probe show typical patterns as shown in figure 3A-C, in this case for the variety Franceline. More than 90%
of all curves obtained with the experimental design has the shape and pattern of figure 3A. An initial gradient in force
between 0 and 15 seconds leads to a series of force peaks in the time frame between approximately 15 and 25 seconds.
The gradient can be explained by a steady compression of the product by the probe until the product is fully trapped
between the knife and the bottom of the container at about 15 seconds runtime. Then the knife starts cutting the strings
that are encountered during the remaining runtime with typical spikes as result. The height of the force and associated
parameters depend on the texture of the sample and will get further attention in examples 2 and onwards.

[0056] The time-force curves are interpreted by SMS software and a defined macro (see table 1) for this purpose into
4 descriptive texture parameters Fmax (the highest peak in the curve), the time to the first peak (Tfp), the time to Fmax
(Temax) @nd the surface area under the curve SA as measure for labour conducted during the run.

[0057] Despite the care taken during the filling of the container, uneven filling may occur within certain spaces of the
container with too high or too low density of strings per unit volume as result. Above average density of strings may lead
to curve shapes that differ from those with under average density. The texture analysis protocol therefore preferably
comprises a quality control step to remove outlier curves from the 6 texture recordings per sample applying ANOVA
analysis as QC tool for the interpretation and classification of the samples for tudousi quality criteria. Analysis of variance
(ANOVA using GenStat 14th Edition software) on the data of the texture parameters from 6 time-force curves per sample,
as a tool for quality control of collected data, reveals that a small number of curves yields aberrant texture data that
significantly deviate from the mean values of the 6 observations at p=0.05 (95% confidence interval, 95% CI). The
application of a one-factor ANOVA, as classical

Table 1: Software macro settings for time-force curve interpretation in terms of Fmax, Tg,, Tryay, @nd SA.

Program

step setting unit/mode R|{F | 2?2 ]| A/ I |texture trait

Clear Graph Results

Redraw

Search Forwards

Go to Peak +ve Value Force
Set Threshold...Force 25 g
Mark Value Time X Tfp (s)
Go to.. Time 0 sec
Go to Abs. +ve Value Force N
Mark Value Force X Fmax (N)
Go to.. Time 0 sec
Drop Anchor
Select Anchor 1 Anchor Not Activated X X

Go to Max. Time

Search Backwards

Go to.. Time 25 sec

Drop Anchor
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(continued)

Program
step setting unit/mode R|{F | 2?2 ]| A/ I |texture trait
Select Anchor 2 Anchor Not Activated X X
Area Active vs Active * SA (Ns)
Redraw
Go to.. Time 0 sec
Drop Anchor
Goto Abs. +ve Value Force N
Drop Anchor
Time Difference * Temax(s)
Search Forwards
Go to Min. Time

variance test, with variety as factor and the texture parameters Fmax or SA typically identifies outliers in the 6 observations
per parameter outside the 95% CI according to the ratio between deviations of individual data values from the average
(calculated as residues from the average) divided by 2x(residual variance) from the ANOVA analysis table. Absolute
ratio’s =/> 2 are outside the 95% CI, marked as outliers and removed from the data file prior to the calculation of average
Fmax (the highest peak in the curve), the time to the first peak (Tfp), the time to Fmax (Tgp,,x) @and the surface area under
the curve SA values per sample. Root cause analysis resulted in the observation that the outlier data for the texture
parameters were mainly originating from a curve shape with a low and late gradient in combination with a late first peak
in the curve almost at the end of the runtime, between 24 and 25s (figure 3C). In a number of cases a curve (figure 3B)
with a steep force gradient and an early first peak earlier than 14s is observed, leading to high SA type outliers. When
measurement results as shown in figures 3B and 3C are obtained, these measurements should not be included in the
texture analysis. Figure 3A shows a proper measurement, wherein the first peak is within the proper interval of 14 - 21 s.
[0058] Significant differences for the texture parameters Fmax, Tg,, Trnax @and SA are calculated with variance analysis
(ANOVA) and expressed as LSD (Least Significant Difference) values at p=0.05 and presented below data tables if
applicable. If data of more than 2, preferably more than 1 of the measurements have to be discarded according to the
ANOVA analysis, the conclusion must be drawn that the packing of the potato string sample or samples was not evenly,
and that sampling and measurements are to be repeated. In an exceptional case where despite even packing more than
two measurements, preferably more than one of the measurements are to be discarded, the strings batch is outside
specifications in that it contains a heterogeneous mix of strings that do not meet the quality criteria.

Example 2: Suitability test of potato samples for instant tudousi having refrigerated shelf life

[0059] For a producer of instant potato strings as input for instant tudousi, it is important to be able to assess whether
or not envisaged potatoes are suitable to be used as starting material for the said tudousi or not. Performing the texture
analysis of the present invention will provide an objective indicator for the suitability of a lot of ware potatoes from a
certain variety for this purpose. The indicator has a good predictive power to ascertain that the ware potato lot concerned
indeed will deliver a tudousi grade product at the end of the production process.

[0060] Potatoes of the varieties Amandine (EU2504), Annabelle (EU6935), Franceline (EU175), Marilyn (EU17273),
Cecile (EU14664), Charlotte (NL0O05990), Leontine (EU21350) and Gourmandine (EU8902), the numbers between
brackets referring to corresponding plant breeders rights as indicated above, were peeled and cut in axial direction to
strings of 2.5 x 2.5 mm, having a length of 30- 150 mm with a Hallde RG200 vegetable cutter equipped with a 2.5x2.5
mm Julienne knife. Upon cutting the strings were washed twice in excess water (weightwater ratio 4) for the removal of
starch granules that were liberated in the cutting process.

[0061] 1 Kg of water washed strings of each variety were blanched in a Frymaster (Frymaster - E4 Electric Fryers
RE17TC, 17 kW) with 26 litre of boiling water during 3 minutes. This preparation protocol represents quality control
production circumstances to study if ware potato lot is suited for the production of chilled potato strings for retail and
food chain use. After blanching, the potato string samples were taken from the boiling water, freed from adherent water
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on a sieve, and measured for texture using the texture protocol of example 1. Force-time curves of single measurements
of the samples, as measured with the texture analyser protocol, from 6 of the 8 varieties covering the texture range are
shown in figure 4A-F. The variety names of these examples are depicted in the figures. The time-force curves of the
varieties show quite similar patterns to the first peak and peak time Tfp in the curve in the 14-21 seconds range and the
positioning of Fmax values in the 15-24 s time interval. Table 2 gives an overview of the average Fmax, Tg,, Tmay and
SA values of the 8 varieties after quality control by ANOVA.

Table 2: Predictive quality control protocol for tudousi suitability expressed as average parameter values of n=6

measurements
Variety Fmax (N) Tfp (s) TEmax (8) SA (Ns)
Amandine 12.0 18.1 23.0 141.0
Annabelle 15.2 18.6 201 178.2
Cecile 11.3 16.2 21.0 156.0
Charlotte 9.7 15.3 19.7 1271
Franceline 12.0 19.1 225 146.3
Gourmandine 9.7 14.7 216 132.0
Leontine 8.5 14.9 194 115.8
Marilyn 141 18.4 22.9 1754
LSD p=0.05 1.7 3.0 3.1 32.6

According to the texture protocol, the varieties Amandine, Annabelle, Franceline and Marilyn have an average Fmax of
12 N or more, and an average SA of above 130 Ns, indicating that these varieties, at least the tested batches thereof,
have a high level of firmness according to the texture measurements and are suitable to be used in the method of the
invention to prepare instant potato strings having refrigerated shelf life for tudousi.

Example 3: Sensorial quality and texture of tudousi

[0062] Potatoes of the varieties Amandine, Annabelle, Cecile, Charlotte, Franceline, Gourmandine, Leontine and
Marilyn as described in example 2 were peeled, cut into strings washed and blanched as described in example 2.
However, blanching was performed for 1 minute. This protocol simulates the production of chilled potato strings for retail
and food chain use.

[0063] The strings were taken from the boiling water, freed from adherent water on a sieve, and subsequently flash
cooled to 4°C within 5 minutes using a Hobart Foster BCF21 blast chiller. The chilled strings were stored at 4°C in the
refrigerator in 500g plastic containers with plastic lid for 4 days.

[0064] Subsequently, tudousi was prepared from 200 g of the stored potato strings as follows for the purpose of
sensorial appraisal of the samples by a trained panel for a list of sensory attributes.

[0065] A pan having a Teflon coating and a diameter of 30 cm was gas-heated for about 90 s, where after 5 ml rice
germ oil was put in the pan and heating was continued for another 30 s, so that the temperature in the middle of the pan
is about 240°C. At that moment, 200 g of stored potato strings of the invention is loaded in the pan, and stirred each 10
s. After another 30 seconds, i.e. 3 minutes after starting heating the pan, 5 ml of a salt solution (5 g table saltin 0.5 | tap
water) was added. Stirring was continued each 10 s. Again 30 s later, the tudousi was put on plates, having a temperature
of 65-70 °C

[0066] The prepared tudousi was used for sensorial profiling of texture, flavour and aroma attributes in order to get
sensorial profiles of the samples relative to the desired tudousi target and the created texture data by the SMS texture
analyser during the suitability test of example 2. To this end a 10 member expert panel from Sensory Dimensions
(Reading, UK) was previously trained in 3 consecutive days for the consistent scoring of 12 appearance, texture, flavour
and aroma attributes using potato strings samples with wide expression ranges for the attributes of interest. The trained
panel was ultimately appraising the 8 tudousi samples from the varieties in a random order in duplicate according to
best sensorial practice (blind, coded, uniform light, linear attribute scales) using Compusense (Compusense Guelph
Canada) appraisal booths, attribute registration and interpretation software.

[0067] The tudousi samples were evaluated on 12 attributes (depth of yellow colour, crunchy, firm, moist, sticky, rate
of breakdown, mouth clearance, oily mouth coating, raw potato, potato starch, oil, sweet) of which firm and crunchy were
the two most differentiating criteria for the samples of the 8 varieties. The attribute rate of breakdown as parameter for
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disintegration of the product upon chewing also pulls samples apart. See table 3.

Table 3 Sensorial evaluation of tudousi

Variety Firm Crunchy | Rate of breakdown
Amandine 52.9 53.0 49.9
Annabelle 60.8 63.1 57.4
Cecile 48.9 49.8 453
Charlotte 54.8 57.4 471
Franceline 60.2 62.4 54.5
Gourmandine 48.5 48.3 43.6
Leontine 45.9 451 481
Marilyn 61.0 63.8 54.0

It can clearly be seen that in particular the varieties Annabelle, Franceline and Marilyn are high in the level of perceived
firmness and crunchiness. This level of crunchy and firm texture is associated with longer rates of breakdown in the
mouth. The data of the sensory attributes from table 3 correlate highly with the texture parameters from table 2 (r2
between crunchy and/or firm vs. Fmax and/or SA of approximately 0.80) indicating that these sensorial attributes can
be replaced by the texture parameters Fmax and SA as derived from measurements with a texture analyser during the
suitability test.

Example 4: Shelf life test

[0068] Tudousi was prepared from the varieties Annabelle and Leontine as described above in example 3 and kept
in plastic storage containers at 4 °C for different time periods. The product obtained from the differently stored potato
strings was evaluated for texture with the SMS texture protocol as described in example 1 directly on the chilled product.
Table 4 gives an overview of the texture parameters during a 12 days storage period, in line with the desired commercial
’best before’ norm in retail and food service. The Annabelle product keeps its texture at optimal level in this time range
while the Leontine product is deteriorating in time in particular for appearance related quality. Strips of Leontine develop
a moist appearance, excrete and get suspended in released potato juice and slowly disintegrate in terms of structure
and integrity. Potato strings of Annabelle in this example kept for up to 12 days at refrigerated conditions appeared to
result in high quality tudousi, (data not shown).

Table 4: Shelf life of Annabelle and Leontine potato strings measured in terms of texture parameters Fmax, Ty, Trmax
and SA expressed as average parameter values of n=6 measurements

Annabelle Leontine

Storage | Fmax Tep TEmax SA Appearance | Fmax Tep TEmax SA Appearance

time (N) (s) (s) (Ns) strips (N) (s) (s) (Ns) strips

(day)

0 171 19.1 20.2 171.2 | dryandintact 12.6 16.1 19.4 128.8 | dry and intact

1 17.2 19.2 20.3 170.4 | dryandintact 12.1 16.1 19.3 126.9 | dry and intact

2 169 | 189 | 201 | 1715 | dryandintact | 117 | 159 | 191 | 1254 | Somemoist
and intact
moist and

4 17.0 18.9 20.2 172.3 | dryandintact 11.5 15.8 19.3 123.6 partly
disintegrated
very moist

8 16.6 18.5 20.0 168.6 | dryandintact 10.6 16.2 19.2 115.4 and
disintegrated

12
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(continued)

Annabelle Leontine
Storage | Fmax Tep TEmax SA Appearance | Fmax Tep TEmax SA Appearance
time (N) (s) (s) (Ns) strips (N) (s) (s) (Ns) strips
(day)
very moist
12 16.2 18.4 20.0 167.4 | dryandintact 10.1 15.9 18.9 109.4 and
disintegrated
LSD
0=0.05 1.7 3.0 3.1 326 1.7 3.0 341 32.6

Example 5: Determination of the proper heating conditions

[0069] Strings as prepared above from the varieties Franceline and Leontine were heated in six different ways.

1: batch-wise blanching as described in example 1 for 1 minute
2: batch-wise blanching as described in example 3 for 3 minutes
3 batch-wise blanching for 5 minutes

4: continuous blanching at 90 °C
5: continuous blanching at 95 °C
6: continuous blanching at 99 °C

[0070] Table 5A describes the conditions of the 3 batch-wise processes and 3 continuous production processes for
potato strings for the varieties Franceline and Leontine as described in example 2 at increasing heating intensities for
the batch process (1to 5 min blanching time) and the continuous process (blanching with water and steam attemperatures
from 90 to 99 °C). These treatments are designed for the identification of the optimal heating time for the potato strings
product according to batch and continuous production principles.

Table 5A: Process parameters in a batch and continuous production process of

potato strings
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Texture measurements as described in example 1 were performed on the strings samples produced by the 6 different
treatments and data obtained are summarized in table 5B.
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Table 5B: Texture parameters of Franceline and Leontine strings in a batch and continuous production process after
table 5A expressed as average parameter values of n=6 measurements

Franceline Leontine

process Fmax (N) Tfp (s) TEmax () SA (Ns) Fmax (N) Tfp (s) TEmax () SA (Ns)
nr
1 15.3 17.1 214 152.4 12,5 16.0 19.5 129.7
2 15.2 17.4 21.6 150.9 10.5 15.5 19.6 117.8
3 12.1 15.9 21.3 130.0 85 15.2 194 95.8
4 15.6 16.9 214 154.7 12.7 15.9 19.7 130.1
5 15.3 17,2 21.5 151.9 9.9 15.6 19.3 116.8
6 12.2 15.8 20.9 127.8 8.3 15.3 194 97.4

LSD 1.7 3.0 3.1 32.6 1.7 3.0 3.1 326
p=0.05
[0071] The texture data from table 5B indicate that the texture parameters Fmax and SA decrease as a function of

blanching time in the batch treatments 1-3 and the continuous process treatments 4-6 for both varieties. The decline is
more pronounced for the variety Leontine than for Franceline in line with the (lack of) suitability of these varieties for the
potato strings product. For Franceline, the processing window from blanching perspective is preferably between 1 and
3 minutes in the batch process, although 5 minutes also results in texture values within the desired range. For the
continuous process, the preferred window comprises 90 and 95 °C under the given conditions, whereas at 99 °C the
SA value becomes a bit low. This indicates that blanching time and blanching temperature settings can be optimized
when preparing the instant potato strings having a refrigerated shelf life intended for tudousi preparation. Over-processing
may lead to loss of texture in suitable varieties like Franceline.

Example 6: Preparation of tudousi and storage at different conditions

[0072] The production of instant tudousi can be done by 3 distinct processes that ultimately yield chilled, frozen or
freeze dried products. These 3 product forms deliver flexibility with respect to packaging, storage and logistics in the
product business chain from producer to end user.

Potatoes from the variety Annabelle were peeled, cut into strings, washed and blanched as described in example 2 for
1 minute. The blanched product was subsequently further treated in the following 3 ways:

1. Blast chilled to 4°C in a period of 5 minutes using a Hobart Foster BCF21 blast chiller and packed in 1 kg plastic
containers with lid and stored in the refrigerator at 4°C.

2. Blast chilled to -20°C in 8 minutes using a Hobart Foster BCF21 blast chiller and packed in 1 kg plastic containers
with lid and stored in the freezer at -20°C.

3. Blast chilled to -20°C in 8 minutes using a Hobart Foster BCF21 blast chiller, freeze dried with a Labconco freeze
dryer equipped with a sample chamber with heated shelves programmed at 35°C in 24 hours to 99.8% dry matter
and subsequently packed in sealed PE bags in portions of 250g under protective atmosphere and stored at room
temperature in darkness.

Table 6: preparation and storage conditions of instant tudousi

description chilled tudousi frozen tudousi freeze dried tudousi
blanching 1 minute 100°C 1 minute 100°C 1 minute 100°C
blast chilling 5 minutes to 4°C 8 minutes to -20°C 8 minutes to -20°C

freeze drying

not applicable

not applicable

24 hours to 99.8% dry matter

packaging

plastic containers with lid

plastic containers with lid

PE bag under protective atmosphere

storage

at4°C

at-20°C

atroom temperature (15-20°C) indarkness
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[0073] When frozen tudousi is prepared like chilled tudousi according to the protocol of example 3, will the heating
process take about 1 minute longer to prepare a ready to eat product with a comparable visual appearance and serving
temperature. Prepared tudousi from a frozen condition has similar texture, structure and flavour profiles like the product
from chilled origin.

When freeze dried tudousi is dehydrated in water in a ratio of 1 part tudousi : 3 parts water and subsequently prepared
like chilled tudousi according to the protocol of example 3, will the heating process take the same time like for the chilled
tudousi to prepare a ready to eat product with a comparable visual appearance and serving temperature. Prepared
tudousi from a freeze dried origin has similar texture, structure and flavour profiles like the product from chilled or frozen
origin.

Claims

1. Method for the preparation of pre-packaged instant stir-friable potato strings having a refrigerated shelf life before
stir-frying, comprising the steps of:

. Providing potatoes,

. Cutting the potatoes of step a) in strings having a cross-sectional area of 25 mm?2 or less,
. Heating the potato strings of step b) to a temperature of 140°C or less,

. Blast chilling the heated potato strings of step ¢) to 10°C or less,

. Packaging the potato strings after step b), ¢) or d) or during step d),

® Q O T O

the method being free of contacting the potato strings with oil.
2. Method according to claim 1, wherein the potato strings in step b):

- have a uniform cross-sectional area, and/or

- are cut to a cross-sectional area of 20 mmZ2 or less, preferably 16 mm?2 or less, more preferably of 10 mm?2 or
less, most preferably of 7 mm?2 or less, and/or

- are cut to have a rectangular cross-sectional area, preferably a square, and/or

- at least 80%, preferably at least 90% of the potato have a length of 30 - 150 mm, preferably of 40 - 130 mm.

3. Method according to any of the preceding claims, further comprising, after step d), a step f) of storing the potato
strings at a temperature at or below 10°C.

4. Method according to any of the preceding claims, wherein the refrigerated shelf life of the potato strings before stir-
frying is at least 24 hours, preferably at least 48 hours more preferably at least 72 hours, even more preferably at
least one week, most preferably at least 10 days or about two weeks.

5. Method according to any of the preceding claims, wherein in step c) the heating is chosen such, that a texture
measurement on the heated potato strings after step ¢) according to the following protocol:

i. loading 160g of heated potato strings having a cross sectional area of 2.5 x 2.5 mm, of which at least 90%
has a length of 30 - 150 mm, directly after the said step c) in a chamber having a top and a bottom wall, a height
of 40 mm, a length of 100 mm and a width of 70 mm, which top wall has 3 slits, each having a length of 65 mm
and a width of 5 mm, the slits having a distance of 2 cm to one another and oriented in parallel to one another,
and perpendicular to the axis of the chamber,

ii. closing the chamber,

iii. moving sequentially through each slit in vertical direction towards the bottom wall of the chamber with a
speed of 1.0 mm/s over a distance of 24 mm, a probe cutting blade having a lower cutting portion 31 having
length of 60 mm and a height of 5.7 mm between a lower side and an upper side thereof, at said lower side a
lower sharp cutting edge being arranged having a length of 53 mm, flanked by rounded edges, the upper side
of the cutting portion being adjacent to a lower side of a blade portion 3 the length thereof rejuvenating over a
height of 34 mm to an upper side having a length of 46 mm and a thickness at the upper side of 2 mm, the
thickness of the blade portion 3 rejuvenating from the upper side thereof with an angle of 1° between the front
and back side thereof towards the cutting portion, said cutting portion rejuvenating from the upper side thereof
with an angle of 6° between the front and back side thereof to the lower sharp cutting edge with a calibrated
sharpness of 2.08-2.44 N,
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iv. during said moving, measuring the resistance force exerted on the blade as soon as the said force exceeds
a threshold of 0.49 N, steps i - iv being performed at 60°C,

v. repeating steps i. -iv., resulting in 6 measurements,

vi. calculating the parameters Fmax (maximum average resistance force) and SA (average surface area, defined
as the surface under a graph, reflecting the resistance force curve in time during each measurement of steps
iv.) from the 6 measurements wherein outlier values outside the 95% confidence interval by variance analysis
(ANOVA) are excluded from the calculation,

results in an Fmax of at least 12 N above the threshold, and SA of at least 130 Ns.
Method according to claim 5, wherein:

- Fmax is at least 13 N, preferably at least 14 N above the threshold, and the SA is at least 140 Ns, and/or
- the time T to reach the first peak on the time-force curve is 14 - 21 s, preferably 15 - 20 s, and/or
- the time T to reach Fmax is 15 - 24 s.

Method according to any of the preceding claims, wherein in step c):

- the potato strings are heated to 120 °C or less, preferably to about 100°C, and/or

- the potato strings are heated to at least 70°C, preferably to at least 80°C, and/or

- the heating time is 180 s. or less, preferably 100 s. or less, more preferably 80 s. or less, even more preferably
70 s. or less, most preferably about 50-60 s, and/or

- the heating time is at least 30 s., more preferably at least 50 s, and/or

- the potato strings are heated in water or by steam.

Method according to any of the preceding claims, wherein:

step d) is performed for 10 minutes or less, preferably for 8 minutes or less, more preferably for 6 minutes or
less, and most preferably for 5 minutes or less, and/or

- wherein in step d) the heated potato strings are blast chilled to 7°C or less, preferably to 3-5°C, and/or
- in step d) the heated potato strings are blast chilled to a temperature between -10°C and -25°C, and/or
- step d) comprises contacting the potato strings with a forced air stream having a temperature of +2 °C to
-30 °C, and/or

in step d) the heated potato strings are flash cooled to a temperature below the freezing point of water, and
further dried to a dry matter content of at least 90 w/w%, preferably at least 95 w/w%, preferably at least 98
w/w%, most preferably at least 99 w/w%.

- the temperature of the potato strings after blast chilling in step d) being the same as the storage temperature
of step f), if present.

Method according to any of the preceding claims, wherein the potato strings have a dry matter content of between
16 and 19 w/w% during steps b), c) and d).

Method according to any of the preceding claims, wherein:

- in step e) the potato strings are packaged and sealed in plastic containers, preferably plastic bags, and/or.
- wherein step e) is performed after or during step d).

Method according to any of the claims 3 - 10, wherein in step f):

- the packaged potato strings are stored at a temperature at or below 7°C, preferably at or below 5°C, most
preferably above the freezing point, and/or

- the packaged potato strings are stored at atemperature below -5°C, preferably between -10°C and-25°C, and/or
- the packaged potato strings are stored for a period of 24 hours or more, preferably for 48 hours or more, more
preferably for 72 hours or more, even more preferably for 1 week or more, most preferably 10 days or for about
two weeks, wherein the potato strings after the said period preferably have at least for one of Fmax or SA as
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defined in claim 8 the same value as measured after heating.

12. Method for the determination of suitability of a batch of potatoes for use in the method according to any of the

13.

14.

15.

previous claims, comprising the following steps:

A) providing peeled potatoes,

B) cutting the peeled potatoes in strings with a cross sectional area of 2.5 x 2.5 mm, of which at least 90% has
a length of 30 - 150 mm,

C) blanching the said potato strings in boiling water during 3 minutes,

D) loading 160 g of the blanched potato strings in a container having a top and a bottom wall, a height of 40
mm, a length of 100 mm and a width of 70 mm, which top wall has 3 slits, each having a length of 65 mm and
a width of 5 mm, the slits having a distance of 2 cm to one another and oriented in parallel to one another, and
perpendicular to the axis of the chamber,

E) closing the chamber,

F) moving sequentially through each slit in vertical direction towards the bottom wall of the chamber with a
speed of 1.0 mm/s over a distance of 24 mm, a probe cutting blade having a lower cutting portion 31 having
length of 60 mm and a height of 5.7 mm between a lower side and an upper side thereof, at said lower side a
lower sharp cutting edge being arranged having a length of 53 mm, flanked by rounded edges, the upper side
of the cutting portion being adjacent to a lower side of a blade portion 3 the length thereof rejuvenating over a
height of 34 mm to an upper side having a length of 46 mm and a thickness at the upper side of 2 mm, the
thickness of the blade portion 3 rejuvenating from the upper side thereof with an angle of 1° between the front
and back side thereof towards the cutting portion, said cutting portion rejuvenating from the upper side thereof
with an angle of 6° between the front and back side thereof to the lower sharp cutting edge with a calibrated
sharpness of 2.08 - 2.44 N, during said moving, measuring the resistance force exerted on the blade as soon
as the said force exceeds a threshold of 0.49 N, steps D) - F) being performed at 60°C,

G) repeating steps D) - G), resulting in 6 measurements,

H) calculating the parameters Fmax (maximum average resistance force) and SA (average surface area, defined
as the surface under a graph, reflecting the resistance force curve in time during each measurement of steps
G) from the 6 measurements wherein outlier values outside the 95% confidence interval by variance analysis
(ANOVA) are excluded from the calculation,

I) determine the potatoes as suitable ifthe Fmax is atleast 12 N above the threshold, and the SAis atleast 130 Ns,

the Fmax preferably being at least 13 N, more preferably at least 14 N above the threshold, the SA preferably being
at least 140 Ns, the time T to reach the first peak on the time-force curve preferably being 14 - 21, more preferably
15 - 20 s, the time T to reach Fmax preferably being 15 - 24 s.

Method according to any of the preceding claims, wherein the potatoes of step a) or A):

- have adry matter content, expressed as specific gravity, of between 1,040 and 1,080 g/ml, preferably between
1,045 and 1,075 g/ml, most preferably between 1,050 and 1,070 g/ml, and/or

- have a value of 1 - 4 on the 1 - 7 waxy/floury scale, preferably of 1 - 3, more preferably of 1 - 2 and most
preferably of 1, and/or

- originate from a variety, chosen from the group, consisting of Amandine (EU2504), Annabelle (EU6935),
Franceline (EU175), Marilyn (EU17273), and varieties derived therefrom.

Potato strings, obtainable by the method according to any of the claims 1 - 13.

Method for the preparation of stir-fried potato strings, comprising the step of stir-frying the potato strings, as obtained
by the method according to any of the claims 1 -13, the potato strings preferably being stir-fried in oil, wherein the
amount of oil, on weight basis, is 1 - 20 % of that of the potato strings, preferably 2 - 5 %.

Patentanspriiche

1.

Verfahren zur Herstellung vorverpackter, unter Rihren anbratbarer Instant-Kartoffelschnitze mit einer Haltbarkeits-
dauer bei Kiihlung vor dem Anbraten unter Rilhren, das die folgenden Schritt umfasst:

a) Bereitstellen von Kartoffeln,
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b
c
d
e

Schneiden der Kartoffeln von Schritt a) in Schnitze mit einer Querschnittsflaiche von 25 mm?2 oder weniger,
Erhitzen der Kartoffelschnitze von Schritt b) auf eine Temperatur von 140 °C oder weniger,

Schockkihlen der erhitzten Kartoffelschnitze von Schritt ¢) auf 10 °C oder weniger,

Verpacken der Kartoffelschnitze nach Schritt b), ¢) oder d) oder wahrend Schritt d),

~— = = T

wobei das Verfahren frei vom In-Kontakt-Bringen der Kartoffelschnitze mit Ol ist.
2. Verfahren gemaR Anspruch 1, wobei die Kartoffelschnitze in Schritt b):

- eine einheitliche Querschnittsflache aufweisen und/oder

- zu einer Querschnittsflache von 20 mm2 oder weniger, vorzugweise 16 mm2 oder weniger, noch bevorzugter
10 mm2 oder weniger, am bevorzugtesten 7 mm?2 oder weniger geschnitten werden und/oder

- zu einer rechteckigen Querschnittsflache, vorzugsweise einer quadratischen geschnitten werden und/oder

- mindestens 80 %, vorzugweise mindestens 90 % der Kartoffeln eine Lange von 30 bis 150 mm, vorzugsweise
40 bis 130 mm aufweisen.

3. Verfahren nach einem der vorhergehenden Anspriiche, das ferner nach Schritt d) einen Schritt f) des Lagern der
Kartoffelschnitze bei einer Temperatur von 10 °C oder darunter umfasst.

4. Verfahren nach einem der vorhergehenden Anspriiche, wobei die Haltbarkeitsdauer der Kartoffelschnitze bei Kiih-
lung vor dem Anbraten unter Rilhren mindestens 24 Stunden, vorzugsweise mindestens 48 Stunden, noch bevor-
zugter mindestens 72 Stunden, ganz bevorzugt mindestens eine Woche und am bevorzugtesten mindestens 10
Tage oder etwa zwei Wochen betragt.

5. Verfahren nach einem der vorhergehenden Anspriiche, wobei in Schritt ¢) die Erhitzung so gewahlt wird, dass eine
Konsistenzmessung der erhitzten Kartoffelschnitze nach Schritt ¢c) gemaR dem folgenden Protokoll:

i. Beladen einer Kammer mit einer oberen und einer unteren Wand, einer Hohe von 40 mm, einer Lange von
100 mm und einer Breite von 70 mm, wobei die obere Wand 3 Schlitze aufweist, die jeweils eine Lange von 65
mm und eine Breite von 55 mm haben, wobei die Schlitze einen Abstand von 2 cm zueinander aufweisen und
parallel zueinander und senkrecht zur Achse der Kammer angeordnet sind, mit 160 g erhitzten Kartoffelschnitzen
einer Querschnittsflache von 2,5 x 2,5 mm, von denen mindestens 90 % eine Lange von 30 bis 150 mm
aufweisen, direkt nach Schritt c),

ii. VerschlieRen der Kammer,

iii. Sequentielles Bewegen durch jeden Schlitz in vertikale Richtung zu der unteren Wand der Kammer mit einer
Geschwindigkeit von 1,0 mm/s Uber eine Distanz von 24 mm eines Sonden-Schneidmessers mit einem unteren
Schneideabschnitt 31 einer Lange von 60 mm und einer Héhe von 5,7 mm zwischen einer unteren Seite und
einer oberen Seite davon, wobei an der unteren Seite eine untere scharfe Schneidkante mit einer Lange von
53 mm angeordnet ist, flankiert von abgerundeten Kanten, wobei die obere Seite des Schneideabschnitts der
Lange nach an eine untere Seite eines Klingenabschnitts 3 angrenzt, der sich tber eine Héhe von 34 mm zu
einer oberen Seite mit einer Lange von 46 mm und einer Dicke an der oberen Seite von 2 mm verjlingt, wobei
sich die Dicke des Klingenabschnitts 3 von der oberen Seite davon mit einem Winkel von 1° zwischen der
Vorder- und Riickseite davon zu dem Schneideabschnitt verjingt, wobei sich der Schneideabschnitt von der
oberen Seite davon mit einem Winkel von 6° zwischen der Vorder- und Riickseite davon zu der unteren scharfen
Schneidkante mit einer kalibrierten Scharfe von 2,08 bis 2,44 N verjlingt,

iv. Messen der auf die Klinge ausgelibten Widerstandskraft wahrend des Bewegens, sobald die Kraft einen
Schwellenwert von 0,49 N Ubersteigt, wobei die Schritte i bis iv bei 60 °C durchgeflihrt werden,

v. Wiederholen der Schritte i. bis iv., was in 6 Messungen resultiert,

vi. Berechnen der Parameter Fmax (maximale durchschnittliche Widerstandskraft) und SA (durchschnittliche
Oberflache, definiert als Flache unter einem Graphen, welche die Widerstandskraftkurve Uber die Zeit wahrend
jeder Messung der Schritte iv. widerspiegelt) aus den 6 Messungen, wobei Ausreillerwerte aul’erhalb des
95%igen Konfidenzintervalls mittels Varianzanalyse (ANOVA) aus der Berechnung ausgeschlossen werden,

in einer Fmax von mindestens 12 N (ber dem Schwellenwert und einer SA von mindestens 130 Ns resultiert.
6. Verfahren nach Anspruch 5, wobei:

- Fmax mindestens 13 N, vorzugsweise mindestens 14 N Uber dem Schwellenwert liegt und die SA mindestens
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140 Ns betragt und/oder

- die Zeit T bis zum Erreichen des ersten Peaks auf der Zeit-Kraft-Kurve 14 bis 21 s, vorzugsweise 15 bis 20 s
betragt und/oder

- die Zeit T bis zum Erreichen von Fmax 15 bis 24 s betragt.

7. Verfahren nach einem der vorhergehenden Anspriiche, wobei in Schritt c):

- die Kartoffelschnitze auf 120 °C oder weniger, vorzugsweise etwa 100 °C erhitzt werden und/oder

- die Kartoffelschnitze auf mindestens 70 °C, vorzugsweise mindestens 80 °C erhitzt werden und/oder

- die Erhitzungszeit 180 s oder weniger, vorzugsweise 100 s oder weniger, noch bevorzugter 80 s oder weniger,
ganz bevorzugt 70 s oder weniger, am bevorzugtesten etwa 50 bis 60 s betragt und/oder

- die Erhitzungszeit mindestens 30 s, noch bevorzugter mindestens 50 s betragt und/oder

- die Kartoffelschnitze in Wasser oder durch Dampf erhitzt werden.

8. Verfahren nach einem der vorhergehenden Anspriiche, wobei:

10.

11.

Schritt d) iber 10 Minuten oder weniger, vorzugsweise 8 Minuten oder
weniger, noch bevorzugter 6 Minuten oder weniger und am bevorzugtesten 5 Minuten oder weniger durchgefiihrt
wird und/oder

- wobei in Schritt d) die erhitzten Kartoffelschnitze auf 7 °C oder weniger, vorzugsweise 3 bis 5 °C schock-
gekihlt werden und/oder

- in Schritt d) die erhitzten Kartoffelschnitze auf eine Temperatur zwischen -10 °C und -25 °C schockgekiihlt
werden und/oder

- Schritt d) das In-Kontakt-Bringen der Kartoffelschnitze mit einem zwangsgefiihrten Luftstrom mit einer
Temperatur von +2 °C bis -30 °C umfasst und/oder

in Schritt d) die erhitzten Kartoffelschnitze auf eine Temperatur unterhalb des Gefrierpunktes von Wasser
blitzgekihlt und weiter auf einen Trockenmassegehalt von mindestens 90 Gew.-%, vorzugweise mindestens
95 Gew.-%, vorzugweise mindestens 98 Gew.-%, am bevorzugtesten mindestens 99 Gew.-% getrocknet wer-
den,

- wobei die Temperatur der Kartoffelschnitze nach dem Schockkiihlen in Schritt d) dieselbe ist wie die
Lagertemperatur von Schritt f), sofern vorliegend.

Verfahren nach einem der vorhergehenden Anspriiche, wobei die Kartoffelschnitze einen Trockenmassegehalt
zwischen 16 und 19 Gew.-% wahrend der Schritte b), c) und d) aufweisen.

Verfahren nach einem der vorhergehenden Anspriiche, wobei:

- in Schritt e) die Kartoffelschnitze in Kunststoffbehalter, vorzugsweise Kunststofftiiten, verpackt und versiegelt
werden und/oder
- wobei Schritt e) nach oder wahrend Schritt d) durchgefiihrt wird.

Verfahren nach einem der Anspriiche 3 bis 10, wobei in Schritt f):

- die verpackten Kartoffelschnitze bei einer Temperatur von 7 °C oder darunter, vorzugsweise bei 5 °C oder
darunter, am bevorzugtesten oberhalb des Gefrierpunkts gelagert werden und/oder

- die verpackten Kartoffelschnitze bei einer Temperatur unterhalb von -5 °C, vorzugsweise zwischen -10 °C
und -25 °C gelagert werden und/oder

- die verpackten Kartoffelschnitze lber einen Zeitraum von 24 Stunden oder mehr, vorzugsweise 48 Stunden
oder mehr, noch bevorzugter 72 Stunden oder mehr, ganz bevorzugt 1 Woche oder mehr, am bevorzugtesten
10 Tage oder etwa zwei Wochen gelagert werden, wobei die Kartoffelschnitze nach dem Zeitraum vorzugsweise
mindestens flir einen von Fmax oder SA gemaR Definition in Anspruch 8 denselben Wert wie nach der Erhitzung
gemessen aufweisen.

12. Verfahren zur Feststellung der Eignung einer Kartoffelcharge zur Verwendung bei dem Verfahren gemaR einem

der vorhergehenden Anspriiche, das die folgenden Schritte umfasst:
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A) Bereitstellen geschalter Kartoffeln,

B) Schneiden der geschalten Kartoffeln in Schnitze mit einer Querschnittsflache von 2,5 x 2,5 mm, von denen
mindestens 90 % eine Lange von 30 bis 150 mm haben,

C) Blanchieren der Kartoffelschnitze in kochendem Wasser fir 3 Minuten,

D) Beladen eines Behaltnisses mit einer oberen und einer unteren Wand, einer Hohe von 40 mm, einer Lange
von 100 mm und einer Breite von 70 mm, wobei die obere Wand 3 Schlitze aufweist, die jeweils eine Lange
von 65 mm und eine Breite von 55 mm haben, wobei die Schlitze einen Abstand von 2 cm zueinander aufweisen
und parallel zueinander und senkrecht zur Achse der Kammer angeordnet sind, mit 160 g der blanchierten
Kartoffelschnitze,

E) VerschlieRen der Kammer,

F) Sequentielles Bewegen durch jeden Schlitz in vertikale Richtung zu der unteren Wand der Kammer mit einer
Geschwindigkeit von 1,0 mm/s Uber eine Distanz von 24 mm eines Sonden-Schneidmessers mit einem unteren
Schneideabschnitt 31 einer Lange von 60 mm und einer Héhe von 5,7 mm zwischen einer unteren Seite und
einer oberen Seite davon, wobei an der unteren Seite eine untere scharfe Schneidkante mit einer Lange von
53 mm angeordnet ist, flankiert von abgerundeten Kanten, wobei die obere Seite des Schneideabschnitts der
Lange nach an eine untere Seite eines Klingenabschnitts 3 angrenzt, der sich tber eine Héhe von 34 mm zu
einer oberen Seite mit einer Lange von 46 mm und einer Dicke an der oberen Seite von 2 mm verjlingt, wobei
sich die Dicke des Klingenabschnitts 3 von der oberen Seite davon mit einem Winkel von 1° zwischen der
Vorder- und Riickseite davon zu dem Schneideabschnitt verjingt, wobei sich der Schneideabschnitt von der
oberen Seite davon mit einem Winkel von 6° zwischen der Vorder- und Riickseite davon zu der unteren scharfen
Schneidkante mit einer kalibrierten Scharfe von 2,08 bis 2,44 N verjingt, Messen der auf die Klinge ausgeiibten
Widerstandskraft wahrend des Bewegens, sobald die Kraft einen Schwellenwert von 0,49 N Ubersteigt, wobei
die Schritte D) bis F) bei 60 °C durchgeflihrt werden,

G) Wiederholen der Schritte D) bis G), was in 6 Messungen resultiert,

H) Berechnen der Parameter Fmax (maximale durchschnittliche Widerstandskraft) und SA (durchschnittliche
Oberflache, definiert als Flache unter einem Graphen, welche die Widerstandskraftkurve Uber die Zeit wahrend
jeder Messung der Schritte G) widerspiegelt) aus den 6 Messungen, wobei AusreiRerwerte aul’erhalb des
95%igen Konfidenzintervalls mittels Varianzanalyse (ANOVA) aus der Berechnung ausgeschlossen werden,
I) Feststellen der Eignung der Kartoffeln, wenn die Fmax mindestens 12 N Uber dem Schwellenwert liegt und
die SA mindestens 130 Ns betragt,

wobei die Fmax vorzugsweise mindestens 13 N, noch bevorzugter mindestens 14 N Giber dem Schwellenwert liegt
und die SA vorzugsweise mindestens 140 Ns betragt, die Zeit T bis zum Erreichen des ersten Peaks auf der Zeit-
Kraft-Kurve vorzugsweise 14 bis 21 s, noch bevorzugter 15 bis 20 s betragt, die Zeit T bis zum Erreichen von Fmax
vorzugsweise 15 bis 24 s betragt.

Verfahren nach einem der vorhergehenden Anspriiche, wobei die Kartoffeln von Schritt a) oder A):

- einen Trockenmassegehalt, ausgedriickt als spezifisches Gewicht, zwischen 1040 und 1080 g/ml, vorzugs-
weise zwischen 1045 und 1075 g/ml, am bevorzugtesten zwischen 1050 und 1070 g/ml aufweisen und/oder
- einen Wert von 1 bis 4, vorzugsweise 1 bis 3, noch bevorzugter 1 bis 2 und am bevorzugtesten 1 auf der von
1 bis 7 reichenden wachsern/mehlig-Skala aufweisen und/oder

-von einer Sorte, ausgewahlt aus der Gruppe bestehend aus Amandine (EU2504), Annabelle (EU6935), Fran-
celine (EU175), Marilyn (EU17273) und davon abgeleiteten Sorten stammen.

Kartoffelschnitze, erhaltlich durch das Verfahren gemaf einem der Anspriiche 1 bis 13.

Verfahren zur Herstellung unter Riihren anbratbarer Kartoffelschnitze, das den Schritt des Anbratens der Kartoffel-
schnitze unter Rihren umfasst, wie nach dem Verfahren gemaf einem der Anspriiche 1 bis 13 erhalten, wobei die
Kartoffelschnitze vorzugsweise unter Riithren in Ol angebraten werden, wobei die Menge des Ols auf Gewichtsbasis
1 bis 20 % der Menge der Kartoffelschnitze betragt, vorzugsweise 2 bis 5 %.

Revendications

1.

Procédé de préparation de batonnets de pommes de terre instantanés préemballés pouvant étre sautés ayant une
durée de conservation a I'état réfrigéré avant d’étre sautés, comprenant les étapes consistant :
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a. a fournir des pommes de terre,

b. a découper les pommes de terre de I'étape a) en batonnets ayant une surface de section transversale de 25
mm?2 ou moins,

c. a chauffer les batonnets de pommes de terre de I'étape b) jusqu’a une température de 140°C ou moins,

d. a réfrigérer par soufflage les batonnets de pommes de terre chauffés de I'étape ¢) a 10°C ou moins,

e. a emballer les batonnets de pommes de terre aprés I'étape b), ¢) ou d) ou pendant I'étape d),

le procédé n'impliquant pas la mise en contact des batonnets de pommes de terre avec de I'huile.
Procédé selon la revendication 1, dans lequel les batonnets de pommes de terre dans I'étape b) :

- ont une surface de section transversale uniforme, et/ou

- sont découpés a une surface de section transversale de 20 mm2 ou moins, de préférence de 16 mm2 ou
moins, plus préférablement de 10 mm?Z2 ou moins, idéalement de 7 mm2 ou moins, et/ou

- sont découpés pour avoir une surface de section transversale rectangulaire, de préférence un carré, et/ou

- au moins 80%, de préférence au moins 90% des pommes de terre ont une longueur de 30 & 150 mm, de
préférence de 40 2 130 mm.

Procédé selon I'une des revendications précédentes, comprenant en outre, aprés I'étape d), une étape f) consistant
a stocker les batonnets de pommes de terre a une température inférieure ou égale a 10°C.

Procédé selon 'une des revendications précédentes, dans lequel la durée de conservation a I'état réfrigéré des
batonnets de pommes de terre avant d’étre sautés est d’au moins 24 heures, de préférence d’au moins 48 heures,
plus préférablement d’au moins 72 heures, encore plus préférablement d’au moins une semaine, idéalement d’au
moins 10 jours ou environ deux semaines.

Procédé selon 'une des revendications précédentes, dans lequel, a I'étape c), le chauffage est choisi de sorte
gu’une mesure de texture sur les batonnets de pommes de terre chauffés aprés I'étape c) selon le protocole suivant :

i. chargement de 160 g de batonnets de pommes de terre chauffés ayant une surface de section transversale
de 2,5x 2,5 mm, dont au moins 90% ont une longueur de 30 a 150 mm, directement apres ladite étape c) dans
une chambre ayant des parois supérieure et inférieure, une hauteur de 40 mm, une longueur de 100 mm et
une largeur de 70 mm, laquelle paroi supérieure a 3 fentes, chacune ayant une longueur de 65 mm et une
largeur de 5 mm, les fentes sont séparées les unes des autres d’une distance de 2 cm et sont orientées
parallélement les unes aux autres et perpendiculairement a 'axe de la chambre,

ii. fermeture de la chambre,

iii. déplacement séquentiel a travers chaque fente dans une direction verticale vers la paroi inférieure de la
chambre avec une vitesse de 1,0 mm/s sur une distance de 24 mm, d’une lame de coupe a sonde ayant une
partie de coupe inférieure 31 présentant une longueur de 60 mm et une hauteur de 5,7 mm entre un coté
inférieur et un coté supérieur de celle-ci, sur ledit cété inférieur, un bord de coupe tranchant inférieur étant
agencé et ayant une longueur de 53 mm, flanqué de bords arrondis, le cété supérieur de la partie de coupe
étant adjacent a un coté inférieur d’'une partie de lame 3 dont la longueur est regénérée sur une hauteur de 34
mm a un coté supérieur ayant une longueur de 46 mm etune épaisseur sur le coté supérieurde 2 mm, I'épaisseur
de la partie de lame 3 étant regénérée a partir de son c6té supérieur avec un angle de 1° entre ses cotés avant
et arriere vers la partie de coupe, ladite partie de coupe étant regénérée a partir de son c6té supérieur avec un
angle de 6° entre ses cdtés avant et arriére vers le bord de coupe tranchant inférieur avec une netteté calibrée
de 2,08 22,44 N,

iv. mesure, pendant ledit déplacement, de la force de résistance exercée sur la lame dés que ladite force
dépasse un seuil de 0,49 N, les étapes i a iv étant effectuées a 60°C,

v. répétition des étapes i. a iv., résultant en 6 mesures,

vi. calcul des paramétres Fmax (force de résistance moyenne maximale) et SA (superficie moyenne, définie
comme étant la surface sous un graphique, reflétant la courbe de force de résistance en fonction du temps
pendant chaque mesure des étapes iv.) a partirdes 6 mesures ol les valeurs aberrantes en dehors de l'intervalle
de confiance a 95% par analyse de la variance (ANOVA) sont exclues du calcul,

résulte en une Fmax d’au moins 12 N au-dessus du seuil, et une SA d’au moins 130 Ns.

Procédé selon la revendication 5, dans lequel :
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- Fmax est d’au moins 13 N, de préférence d’au moins 14 N au-dessus du seuil, et la SA est d’au moins 140
Ns et/ou

- le temps T pour atteindre le premier pic sur la courbe force-temps est de 14 a 21 s, de préférence de 15 a 20
s, et/ou

- le temps T pour atteindre Fmax est de 15 a 24 s.

7. Procédé selon 'une des revendications précédentes, dans lequel, a I'étape ¢) :

- les batonnets de pommes de terre sont chauffés jusqu’a 120°C ou moins, de préférence jusqu’a environ
100°C, et/ou

- les batonnets de pommes deterre sont chauffés jusqu’au moins 70°C, de préférence jusqu’au moins 80°C, et/ou
- le temps de chauffage est de 180 s ou moins, de préférence de 100 s ou moins, plus préférablementde 80 s
ou moins, encore plus préférablement de 70 s ou moins, idéalement d’environ 50 a 60 s, et/ou

- le temps de chauffage est d’au moins 30 s, plus préférablement d’au moins 50 s, et/ou

- les batonnets de pommes de terre sont chauffés dans de 'eau ou a la vapeur.

8. Procédé selon 'une des revendications précédentes, dans lequel :

I'étape d) est effectuée pendant 10 minutes ou moins, de préférence pendant 8 minutes ou moins, plus préfé-
rablement pendant 6 minutes ou moins, et idéalement pendant 5 minutes ou moins, et/ou

- dans lequel, a 'étape d), les batonnets de pommes de terre chauffés sont réfrigérés par soufflage a 7°C
ou moins, de préférence a une valeur allant de 3 a 5°C, et/ou

- a l'étape d), les batonnets de pommes de terre chauffés sont réfrigérés par soufflage a une température
comprise entre -10°C et -25°C, et/ou

- I'étape d) comprend la mise en contact des batonnets de pommes de terre avec un courant d’air forcé
ayant une température allant de +2°C & -30°C, et/ou

a I'étape d), les batonnets de pommes de terre chauffés sont refroidis instantanément a une température
inférieure au point de congélation de I'eau et séchés davantage a une teneur en matiére séche d’au moins 90%
p/p, de préférence d’au moins 95% p/p, plus préférablementd’au moins 98% p/p, idéalementd’au moins 99% p/p.

- la température des batonnets de pommes de terre aprés réfrigération par soufflage a I'étape d) étant la
méme que la température de stockage a I'étape f), le cas échéant.

9. Procédé selon 'une des revendications précédentes, dans lequel les batonnets de pommes de terre ont une teneur
en matiére séche comprise entre 16 et 19% p/p pendant les étapes b) c) et d).

10. Procédé selon 'une des revendications précédentes, dans lequel :

- a I'étape e), les batonnets de pommes de terre sont emballés et scellés dans des récipients en plastique, de
préférence dans des sacs en plastique et/ou
- dans lequel I'étape e) est effectuée aprés ou pendant I'étape d).

11. Procédé selon 'une des revendications 3 a 10, dans lequel a I'étape f) :

- les batonnets de pommes de terre emballés sont stockés a une température inférieure ou égale a 7°C, de
préférence inférieure ou égale a 5°C, idéalement a une température au-dessus du point de congélation et/ou
- les batonnets de pommes de terre emballés sont stockés a une température inférieure a -5°C, de préférence
comprise entre -10°C et -25°C, et/ou

- les batonnets de pommes de terre emballés sont stockés pendant une durée de 24 heures ou plus, de
préférence de 48 heures ou plus, plus préférablement de 72 heures ou plus, encore plus préférablement de 1
semaine ou plus, idéalement de 10 jours ou environ deux semaines, ou les batonnets de pommes de terre
aprés ladite durée ont de préférence au moins pour 'une de Fmax et de SA telles que définies dans la reven-
dication 8 la méme valeur mesurée aprés chauffage.

12. Procédé de détermination de l'aptitude d’un lot de pommes de terre a I'utilisation dans le procédé selon 'une des
revendications précédentes, comprenant les étapes suivantes qui consistent :

22



10

15

20

25

30

35

40

45

50

55

13.

14.

15.

EP 3104 715 B1

A) a fournir des pommes de terre pelées,

B) a découper les pommes de terre pelées en batonnets ayant une surface de section transversale de 2,5 x
2,5 mm, dont au moins 90% ont une longueur allant de 30 a 150 mm,

C) a blanchir lesdits batonnets de pommes de terre dans de I'eau bouillante pendant 3 minutes,

D) a charger 160 g des batonnets de pommes de terre blanchis dans un récipient ayant des parois supérieure
etinférieure, une hauteur de 40 mm, une longueur de 100 mm et une largeur de 70 mm, laquelle paroi supérieure
a 3 fentes, chacune ayant une longueur de 65 mm et une largeur de 5 mm, les fentes sont séparées les unes
des autres d’'une distance de 2 cm et sont orientées parallélement les unes aux autres et perpendiculairement
a l'axe de la chambre,

E) a fermer la chambre,

F) a déplacer séquentiellement, a travers chaque fente dans la direction verticale vers la paroi inférieure de la
chambre avec une vitesse de 1,0 mm/s sur une distance de 24 mm, une lame de coupe a sonde ayant une
partie de coupe inférieure 31 présentant une longueur de 60 mm et une hauteur de 5,7 mm entre un coté
inférieur et un coté supérieur de celle-ci, sur ledit cété inférieur, un bord de coupe tranchant inférieur étant
agencé et ayant une longueur de 53 mm, flanqué de bords arrondis, le cété supérieur de la partie de coupe
étant adjacent a un coté inférieur d’'une partie de lame 3 dont la longueur est regénérée sur une hauteur de 34
mm a un coté supérieur ayant une longueur de 46 mm etune épaisseur sur le coté supérieurde 2 mm, I'épaisseur
de la partie de lame 3 étant regénérée a partir de son c6té supérieur avec un angle de 1° entre ses coté avant
et arriere vers la partie de coupe, ladite partie de coupe étant regénérée a partir de son c6té supérieur avec un
angle de 6° entre ses cdtés avant et arriére vers le bord de coupe tranchant inférieur avec une netteté calibrée
de 2,08 a 2,44 N, a mesurer, pendant ledit déplacement, la force de résistance exercée sur la lame dés que
ladite force dépasse un seuil de 0,49 N, les étapes D) a F) étant effectuées a 60°C,

G) a répéter les étapes D) a G), résultant en 6 mesures,

H) a calculer les paramétres Fmax (force de résistance moyenne maximale) et SA (superficie moyenne, définie
comme étant la surface sous un graphique, reflétant la courbe de force de résistance en fonction du temps
pendantchaque mesure des étapes G) a partir des 6 mesures ou des valeurs aberrantes en dehors de l'intervalle
de confiance a 95% par analyse de la variance (ANOVA) sont exclues du calcul,

|) & déterminer les pommes de terre comme appropriées si la Fmax est d’au moins 12 N au-dessus du seulil,
et la SA est d’au moins 130 Ns,

la Fmax étant de préférence d’au moins 13 N, plus préférablement d’au moins 14 N au-dessus du seuil, la SA étant
de préférence d’au moins 140 Ns, le temps T pour atteindre le premier pic sur la courbe force-temps étant de
préférence de 14 a 21, plus préférablement de 15 a 20 s, le temps T pour atteindre Fmax étant de préférence de
15a24s.

Procédé selon l'une des revendications précédentes, dans lequel les pommes de terre de I'étape a) ou A) :

- ont une teneur en matiére séche, exprimée en densité, comprise entre 1040 et 1080 g/ml, de préférence entre
1045 et 1075 g/ml, idéalement entre 1050 et 1070 g/ml, et/ou

- ont une valeur de 1 a 4 sur I’échelle cireux/farineux de 1 a 7, de préférence de 1 a 3, plus préférablement de
1 a2 et idéalement de 1, et/ou

- proviennent d’'une variété choisie dans le groupe constitué d’Amandine (EU2504), d’Annabelle (EU6935), de
Franceline (EU175), de Marilyn (EU17273) et de variétés dérivées de celles-ci.

Batonnets de pommes de terre, pouvant étre obtenus par le procédé selon 'une des revendications 1 a 13.
Procédé de préparation de batonnets de pommes de terre sautés, comprenant I'étape consistant a sauter les
batonnets de pommes de terre, tels qu'obtenus par le procédé selon 'une des revendications 1 a 13, les batonnets

de pommes de terre étant de préférence sautés dans de I'huile, ou la quantité d’huile, en poids, est de 1 2 20% de
celle des batonnets de pommes de terre, de préférence de 2 a 5%.
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ELJARAS INSTANT KEVERVE SUTHTT BURGONYASZALAK
BLOALLITASARA

Szabadaimi igénypontok

1. Eljards keverve sités eldtt hittve tarothatd elécsomagolt, azonnal keverve siithetd
burgonyaszalak ldallitésdra, amely o kivatkezd iSpéseket tartsimazza;

a.  Burgonys rendelkezésr bocsatass, :
b Az a) lépes szerintl burgonya felvagdsa 25 mmiees vagy anndl kisebb ke
reszimetszetd szdlakrg,
6. A b} lepds szerinti burgonyaszdlakat 140 °C vagy snnél alacsonyabb hé- |
mérsékietrs vald melsgitéss, :
d. A ¢} lépésben falmelagitell burgonyaszalak sokkald hiltdse 10 *Cura vagy
anndl slacsonyabb hémérsélletre, »
&. A b}, o) vagy d) 1épések utdn vagy a d) Bpés sorén a burgonvaszalak be-
csomagolasa, ;

az elidras soran a burgonvaszalak olaljal nem érintkeznek,
2. Az 1, igénypont szerinti eljards, ahol a b) lépdsben a burgonyaszalsk:

~ agyforma kereszimatszetlek, ésfvagy :
- 20 mm® vagy anndl kisehb, elénydsen 18 mm® vagy annal kisehb, méy el
nydsabben 10 mo® vagy anndl kisehb, fegalbnytssbben 7 mm® vagy snndl ki-
sebb kereszimetszetlre vagiuk, sfvagy |
- teglalap, eldnydsen négyzet slakd keroszimstszstra vagjuk ésivagy ,
- & burgonya legalibb 80%-dnak, sldnytsen leaaisghb 80%-anak s hossza 30—
150 mun, sldnydsen 40-130 mim, :

3. Az elbz6 igénypontak barmelyike szerind effaras, amely a d) 1épés utdn a burgonya-

szalak 10 “C-on, vagy anndl alacsonyabb hémérssklsten torténs tarolésdnak to-
vabbi ) Idpdsét tartaimazzs, |

TATI38_RO 3
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Az sltzd igénypontok barmelyike srerinti eljards, azzal jellamesve, hogy a burgo-
nyaszalak hitol eltarthatosdge keverve sités sléit legaldbb 24 ora, eldnydsen

legalably 48 dra, még slbnydsshben legaldbb 72 dra, méy elénydsebben legaldbb
egy hét, legeldnydsebben legalabb 10 nap vagy kirGiballl két hst,

Az elded igenypontok bérmelyike szerintt eljards, ahol a ¢} Spdsben 3 malegitist
gy valaszijuk meg, hogy & o} lepés utdn a melegltett burgonyassdlak textirdjanak
méréss a kdvetkezd protokoll szerint

i 160 g 2,5 x 2,5 mm keresztmetszet(l, legaldbb 90%-ban 30150 mm hosszd
melegitelt burgonyaszdl betblidse kizvetlent! ax emiitett ) lépés utan alsd és
feled falat tadtalimazd, 40 mm magss, 100 mm hosszd 68 70 mm széles kamrg-
ba, amely felsd falon 3 rés van, amelyek mindegyike 85 mm hosszd és § mm
széhes, a roések egymastol 2 om tavolsagra vannak, és egymassal parhuzamo-
san helyezkednek of, &s merblegessek a kamra tengelyére,
i, & kamra lezdrass, \_
. egymas utén sorban minden sgyes bametszésen keresziil a kamra alsd fala
felé 1,0 mm/fs sabesséygel. 24 mm tavolségon &t mintavagopenge mozgatdss,
amalynek 80 mm hossz( &¢ alsd &s felst oldala kdz8t 5.7 mm magassagy alsd
vagarésze (31} van, az amiltstt alsd oldalon egy éles alsd vagds! 53 mm hosz
sxdl, ketoldalro! lekerekitelt $llel van kiképesve, & vagorésznek az alsd penga.
résszel (3} szomszédos felsd oldala 34 mm magasségon keresstil 48 mm%
hosszusago gs felsd oldaldn 2 mm vastagsagy felsé oldalra keskenyedik, a
pengersss {3} vastagsaga annak felsd oldaldidl 1708 szogben vékonyodik an-
nak eltlsd és hdtsd oldala kbzutt a vagorész folé, az emiitett vagsresz annak
felsd oldalai6l 6°-0s szogben vékonyadik annak ellisé és hatsé oldala kiztt a
2,08-2 44 N kalibralt dlessagd alsd éles vagos! fele,
v, a2 emiitelt mozgds sordn 8 pengdre hatd ollendllast erd méréss, amint a2
emiitelt erd meghaladia a 0,49 N kiszdbértéket, az v, Lépések 80 *C-on vég-
zése, |
v, 8z v iépdask magismétiSse, ami B mérdst eredményas, ;
v sz Frmax {masimalis dllages ellendliaserd) ds sz 8A {allagfelitet, amsly a
grafikon alattl feltletként definidlt, az iv. lépdések mindan SOVes grése alstt az
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ellendllasi erd iddgorbéjet tikedzl) paraméterek kiszamitisa a & mérdshal, |
melynek sordn a 85%- 08 meghizhatdssgl intervaliumon kivil es8 artdkek vari-
anclasnalizissel (ANOVA] vals kizdrdsa a szamitasbol, '

sredményeként kapott Fmax legalabb 12 N éridkkel magasabb a klszibnél, és
8A lsgalghb 130 Ns. |

Az 8. igénypont szevintl sljards, ahol:

-~ Frax legaldbb 13 N, elénydsen lagalabb 14 N a kiiszibartak folett, &8 az
SA legaldbb 140 Ns, ssivagy
1620 s, Safvagy

« Fmax elérésher a TS 18-24 &,

Az slbzd igénypontok barmelyike szernti eliards, ahola o) lapésben:

- & burgonyaszélakat 120 "C vagy enné! alacsonyabh, slényssen kdrilbelt
100 *Gora melegititk, ésfvagy _
- & burgonyaszalakat lsgaldbh 70 *C-ra, elénydsen legaldbb 80 *Cora mele-
gititik, dsivagy |
- a melegitest Idd 180 s vagy kevesebb, eifnydsen 100 &
vagy kevesebb, még eldnybsabben 80 s vagy kevesebb, még
eldnydsebban 70 « vagy kevessbb, legeldnydsahben kdrilhe-
Wit 5060 &, ssivagy

- & melegités! 16 legaldbb 30 5, méy eldnydsebben lagaldbb
50 s, ésfvagy - a burgonyaszdlakal vizhen vagy gdzzel male-
gtttk

Az elbzd igénypontok barmelvike szerintf alidras, ahol: :
a d} lepést 10 percig vagy enng! kevesehb, allnydsen 8 percig vagy enngl ke-
vesebb, meg slbnybsebban 8§ percig vagy enngl kevesebb, legelbnydsebban 8
perciy vagy smndl kevesebb ideig hajtjuk vigre, Ssivagy |
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- ahol 8 d) lépésben a burgenyaszalakat sokkolva 7 °C vagy ennél slacso-
nyabl, elénydsen 3-8 “Cora ik, ssivagy

- 3 d} lépeshen a melsgitelt burgonyassalakat -10 °C €8 -85 °C kizdHti ho-
mérsékletre MUk, dsivagy |
~ a dj lépés tartalmazza o hurgonyaszilak érintkeztotdsst agy +2 — 30 °0-
o8 himéraekletl kényszeritett iégdrammal, dsivagy

a d) lépésben a melegitett burgonyaszalakat a hirtelen hitdssel a viz fagyas-
pontja alafi hdmérsékletre hiYok, majd twvabh szarffuk legalébdb 90 15
megfdmeg%, elénydsen legaldbb 85 imegitmegth, elénytsan legaldbb 98
Wmeghtmeg¥%, legeldnytsebben legalabb 99 omegiomeg% searazanyag tar
falomig. :

- @ d) iépés sokkold hitése wén a brgonyaszdlek hémérséhiste meg-
egyexik az 1} I6pés Wroldsi hémérsékistével, ha van ilven,

8. Az el6zd igénypontok brmelyike szenntl eljaras, ahol & burgonyaszalak szdraz-
anyag-tartalma 16 &8 19 megittmeg® kbzott van a b, ©) &3 d) lépések soran, |

10, Az el626 igénypontok barmelyike szerinti sljaras, ahob

- az &} Epasben a burgonyaszalakat mianyag tantdlyokba, aldnydssn mi-
anyag zacskakba csomagoliuk és tezarjuk, deivagy.
~ahol az €) ibpést a d} I8pés utan vagy alalt végeerik,

o A 3-10 igénypontok barmalyike szerinti eljdras, shol az f} iepésban

- & csomagoll burgonyaszdlakat 7 *C vagy amnal alascsonyabh hémérsakle-
ten, eldnybsen § “C vagy ennél alacsonyabb hiimérsékisten taroljuk, legeld-
nydsebben s fagyaspont 1lott, ésivagy j
- & csomagelt burgonyaszalakat -5 °C alatt hémérsakieten, sidnybsen <10 °C
&8 -28 °C Kozt homéraéklsten taraljuk, ésfvagy -
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- @ csomagolt burgonyaszalokat 24 Srén & vagy fovabl, elfnydsen 48 Srén
at vagy még tovabb, még elnybsebben 72 Grat vagy még tovabb, még el
rytsebben 1 hélig vagy még tovshb, lsgeldnydselben 10 naplg vagy konik
belid két hitig Wroljuk, ahol az emlitelt idiszak utdn g burgonyaszalaknak
elbnytsen lagalabb olyan Frmax vagy BA ériékik van, amely a 8. igénypont 1
han a melegités utdn mirtal azonos Sridkként meghatérazott, ‘

12, Elfdrds burgonys tételnek az eldzé igénypontok barmsdyike srerinti eljarashoz :
valo felhasznalasrs vald alkalmassdganak meghstarorasars, amely a kovetkezd lépé-
saket Wartadmazes:

A} hamozolt burgonya rendsiitesdsre boosatdsa, :
B) a hamaozott burgonys felvagdsa 2.5 x 2,5 mm, Ingaldbb 90%-ban 30150
o kereszimetszetd sedlakrs vagdse,

C} az emiitet! burgonyaszalak blansirozdsa 3 perely forrdshan 16vé vizhen, _
L3} 160 g melegitett burgonyaszal betditess kizvetiendl! alad b folsd falat tar
talmaza, 40 mm magas, 100 mm hossed és 70 mm szsles tartdlyba, aimealy
felsd falon 3 rés van, amelyek mindegyike 85 mim hossz( ¢8 5 mm széles, 2
rések sgymastol 2 om tdvolsagra vannak, &5 euymassal parhuzamosan he-
yezkednek ef, ¢ merblegesek a kamra tengelyére, :
&) & kamra lazdrass,

F} egymas utén sorban minden egyes bemelssésen keresztt! a kamra alsa
fala felé 1,0 mmis sebesssggel, 24 mm tvolsdgon &t egy mintavdgdpengs
mozgatasa, amelynek 80 mm hossat ds alsd & felsd oldala kozdtt 5.7 mm
magassagy aled vagdrésze (31) van, gz emiitel alsd oldalon agy Sles algd

risznek az alsd pengerdsszel (3) szomseddos felad nldala 34 mm MAgAsss-
gon keresztil 46 mm hosseQsdgd s felsd oldaldn 2 mm vastagsdgl felsd
cldalre keskenyadik, & pengerése (3) vastagsdga annak felsd oldalatel 1°-0s
szbghan vékonyodik annak eliisd és hatss oldala kozatt a vagordsy fals, az
amiitelt vagorész annsk felsd oldalatsl 8%os szaghen vékonyodik annsk el
st én halsd oldals kKOsl 8 2,082 44 N kalibralt Slessond alsd dlos vagast
fale, sz smlitelt mozgds sorsn s pengere kifojtelt ellendlldsi eré meéréss,
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amint az emiitet! ard meghaladia 2 0,49 N kUszidbsriekat, 8) a DI-F) iépssek
80 "Coon végedss, a D-G) dpések magismstidse, ami 8 mérdst eradmé-
nves,
H} az Fmax (maximalis dtlages sllendlldseard) és az BA (alagfelilet, amaly a
grafikon alatti fellletkant definiall, ax iv. lepések minden sgyes mérdse alatt
az sflendlidsl ord iddgtrbajet tikedel) paramétorek kiszamitdsa 3 6 mérdsbol,
mlynek sordn a 85%-os megbizhatésag intervaliumon kivill esé Sridkek va- |
riancizanalizisee! (ANGVA) vald kizardsa o ssamitashsl, |
1} & burgonys alkalmasnak meghatérozass, ha az Fmax fegaldbb 18 N a ki
szibérték felett, és az SA legalabb 130 Ns, ;

a2 Frmax elonydsen legalibb 13 N, még eldnydssbben legaldbb 14 N a kiiszibér
ek felell, sz SA eldnydsen legalabb 140 Ny, az id6-ard gorbén ar slsé cslics al-
éréséhez a T 196 elénytisen 14-21, elénydsebben 15-20 s, Fmax sléréshez a T
idé eldnyasen 15-24 s, |

Az eldz igénypontok birmelyike szerint effdrds, ahal az &) vagy A) 18pés szetnti |
burgonya:

- szarazanyag-tarialma fajstlyban kifsjesve 1040 és 1080 gimi kozatlt, sldnybsen
1045 és 1075 gimd kazolt, legeldnydsebben 1080 ds 1070 g /mil kozdt van,
saivagy
~ &z t-7-us viaszosiiszlos skaldn 14, elfnydsan 13, mey eibnydsebben 1-2,
legelnytsebben 1 &rski, ésivagy
- az Amandine (EU2504), Annabelle (EUBS35), Francsfine (BU17S), Mag‘éﬁyng
{EUT7273) &5 az abbo! sedrmaxd fajtakbal 30 csoporthal valasziolt eredetd, :

Ar 113, igenypontok bdrmelyike szerintl sfjarassal slSalithatd burgonvassalak,

Keverve sttt burgonyaszéiak eldalitdsdra szalnals eliards, amely lartabnasse s
=13, igsnypontok bdrmelyiks szerntl sljdrissal elésiiiton burgonyaszalask kevarve
sltesi lepasét, a burgonyaszdlak elSnydsen olajban keverve valo sttésst, shal az 4
ola mennyisége a burgonyaszal timege alapidn 1-20%, alirysen @-5%,
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