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(57) Abrege/Abstract:
A method of cutting potatoes Iinto a plurality of pieces, the method comprising the steps of. (a) providing a potato to a cutting
Implement having a cutting edge for cutting a potato; (b) supplying a lubricating liquid onto the cutting implement to form a liquid
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(57) Abrege(suite)/Abstract(continued):

film over at least part of the cutting edge, the lubricating liquid comprising an aqueous dispersion of an antifoam additive; and (c)
cutting the potato using the lubricated cutting edge to cut a potato piece from the potato. Also disclosed Is an apparatus for cutting
potatoes Iinto a plurality of pieces, the apparatus comprising a liguid supply mechanism comprising a tank for holding a lubricant In
the form of a liquid, an outlet conduit from the tank communicating with an in— line mixer, a water supply conduit for supplying water
to the In-line mixer, the water supply conduit communicating with the outlet conduit or an inlet side of the in-line mixer, the in-line
mixer being arranged to form a lubricating fluid from the lubricant and the water, a mixer output conduit communicating with a
cutting implement and having a supply outlet for supplying a lubricating liquid from the in-line mixer onto the cutting implement to
form a liquid film over at least part of a cutting edge of the cutting implement, and an input conduit for the tank, the input conduit
communicating with a liquid outlet of a potato peeling device.
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(57) Abstract: A method of cutting potatoes into a plurality
of pieces, the method comprising the steps of: (a) providing
a potato to a cutting implement having a cutting edge for cut-
ting a potato; (b) supplying a lubricating liquid onto the cut-
ting implement to form a liquid film over at least part of the
cutting edge, the lubricating liquid comprising an aqueous
dispersion of an antifoam additive; and (¢) cutting the potato
using the lubricated cutting edge to cut a potato piece from
the potato. Also disclosed is an apparatus for cutting pota-
toes mnto a plurality of pieces, the apparatus comprising a li-
quid supply mechanism comprising a tank for holding a lub -
ricant in the form of a liquid, an outlet conduit from the tank
communicating with an mn— line mixer, a water supply con-
duit for supplying water to the in-line mixer, the water sup-
ply conduit communicating with the outlet conduit or an in-
let side of the in-line mixer, the in-line mixer being arranged
to form a lubricating fluid from the lubricant and the water, a
mixer output conduit communicating with a cutting imple-
ment and having a supply outlet for supplying a lubricating
liquud from the n-line mixer onto the cutting implement to
form a liquid film over at least part of a cutting edge of the
cutting implement, and an mput conduit for the tank, the mn-
put conduit communicating with a liquid outlet of a potato
peeling device.
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The present invention relates to a m

potatoes.

Potatoes are cut during the manufacture of a variety of food products, such as potato chips or

crisps, and French fries. The potatoes may be sliced or cut into other shapes, for example a

n fry shape. There is a loss in yield associated with slicing or cutting potatoes.

A

potatoes are fed to a slicing

station where a high

speed rotating

g a slicing blade, cuts the potatoes into slices. A water supply is typically

g operation to help clean the slicer head during operation and provide

IR

of lubrication for the cutting process.

This yield loss 1s caused by damag

iplement which

then results in starch gr

from the cut potato surface. It is the release of

these starch

granules that is referred to by those skilled in the art as yield loss. Typically,

during potato slicing for potato chip (crisp) manufacture, this yield loss ranges from 9% to 16

wt% of the dry weight of the potato. This can represent a significant loss in productivity, and

an associated commercial loss.

There is a need in the art to achieve a reduction in the yield loss, which in turn would directly

relate to a reduction in the weight of potatoes required for a given potato chip (crisp) output

and therefore achieve a significant improvement in productivity.

The present invention at least partially aims to meet this need in the art.

Accordin:

"‘.
YOIT:

ly, the present invention provides a method of cutting potatoes into a plurality of

pieces, the method comr

prising the steps of:

(a) providing a potato to a cutting implement having a cutting edge for cutting

a potato;
a liquid film

an aqueous dispersion of an

(b) supplying
least part of the cufting

over at

a lubricating liquid onto the cutting implement to form

edge, the lubricating liquid comprising

antifoam additive; and

(c) cutting the potato using the lubricated cutting ed

Rnasst

ge to cut a potato piece from the potato.
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The present invention further provides an apparatus for cutting potatoes into a plurality of

h@ﬁdm

pieces, the apparatus comprising a liquid supply mechanism

comprising a tank

_—

lubricant in the torm

mmunicating with an in-line mixer, a water supply conduit for supplying water to the

in-line mixer, the water supply conduit communicating with the outlet conduit or an inlet side

the

lubricant and the water, the lubricating fluid comprising an aqueous dispersion of the

of the 1 n-1 m@ mMix T, th e in-1ine 1

uxer being arranged to form

a lubricating fluid from

antifoam additive, a mixer output conduit communicating with a cutting implement and

having a supply outlet for supplying the lubricating liquid from the in-line mixer onto the

cutting implement to form

a liquid film

with a liquid inlet of a potato peeling device.

The present invention furth

Cﬂpﬁkmﬁ;

In accordance with the present invention it has been found

2 L]

additive in t

g process, which results in a smoother (and
therefore less damaged) cut surface of the potato. The reduced damage to the potato cells

correspondingly reduces starch loss from the cut surface.

use, as a lubricant, an antifoam

additive that is currently used in the potato chip

manufacturing process for the purpose of foam suppression. Surprisingly, it has been found

by the present inventors that the known antifoam

additive has lubrication properties for the

& #

potato cutting own antifoam additive is used throughout the potato

operation. Since the ki

manufacturing

try, 1t 1s already known to be food safe.
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Known potato processing, the antifoam additive is directly dosed into wash

nks in which

the peeled potatoes are washed prior to any cutting operation. In accordance with this
invention, the antifoam additive is additionally introduced into the process at the cutting

operation, as well as at an upstream location, for example during the washing operation for

the whole uncut potatoes.

In accordance with the present invention, the antifoam additive lubricant is applied to the

cutting implement so as to be applied to the cut potato surface during the cutting operation.

This provides an effective reduction in the incidence of cellular damage to the cut potato

surface, with an associated reduced starch loss.

In accordance with preferred aspects of the present invention, the antifoam additive lubricant
1s applied at a concentration which has been found to reduce starch loss, yet with the

concentration of lubricant being sufficiently low to so as to minimise the additional material

cost to the production process. The increased productivity saving due to reduced starch loss

trom the potato cutting operation is greater that the additional material cost of the antifoam

additive lubricant.

In accordance with preferred aspects of the present invention, it is readily possible to confirm

that the lubricant is being applied to the cutting

.......

inspection device, that the antifoam additive lubricant is present in the aqueous dispersion at

the desired concentration range.

In accordance with preferred aspects of the present invention, the antifoam additive is fed

into the water feed for the potato slicers from an accurate dosing

n. Such a water feed to

: & £ 7 & %
a s & 9
3 y 0 1

the slicers, but without such a lubricant additive, is present in kr potato slicer

arrangements. The present invention ir

odities the water flow by adding the lubricant additive
so that the lubricant is applied directly to the cutting surface, and is therefore effective to

reduce cellular damage to the potatoes, and correspondingly reduce starch losses. Since the

existing water flow system only needs to be modified so that the antifoam additive is added to

water upstream of the potato slicers, the invention can be readily implemented into an

existing potato chip manufacturing facility at mini

mal additional capital cost.
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In accordance with preferred aspects of the present invention, in p

articular in a method of

producing potato slices during the manufacture of potato chips, the potato slices are conveyed

rom the cutting implement. At least a part of the conveying may be carried out by a

conveyor in a washing bath. The lubricating liquid from the cutting step is conveyed to the

washing bath, typically together with the potato slices, so as to act as an antifoaming

g additive provides two fu first as a

g step and second as an antifoam

to prevent foam build up in the

bath 1s
provided only by the lubricating liquid supplied onto the cutting implement during the

washing bath prior to

frying. Preferably, the antifoam additive in the washing

method of producing potato slices and subsequently conveyed to the washing bath. N

g

antifoam additive needs to be supplied into the washing bath.

The use of the antifoaming additive which is introduced at the cutting stage upstream of the

potato slice washing stage therefore can prevent foam build-up and also provides more

effective use of the antifoaming additive by additionally acting as a lubricant during

the

earlier cutting operation.

The

method and apparatus of the present invention perr

nit a simple set-up and
implementation of the antifoam additive to achieve enhanced productivity and reduced starch

losses.

The yield savings, as a result of reduced starch losses which are manifested in increased

weight of the potato slices as a proportion of the input whole potato weight, have been found

0.67 to 1.67 wt%, which is a

matter content. The actual value within this range may

by the present inventors to be typically in the range of from

weight saving based on potato dry

vary dependent upon the particular antifoam concentration and potato variety.

When antifoam 1s added to the water feed the water becomes slightly cloudy. Thi

may be used as a simple way of identifyi

hnically simple and low cost manufact

uring process and apparatus.

to the slicer feed water is typically in a very

concentration, typically from 250 to 750ppm by volume based on the volume of the slicer

4
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very low feed rate of the antifoam additive lubricant, typically from

The feed of the lubricating liquid is preferably substantially continuous and at a substantially
constant flow rate, in order to provide a smooth supply of lubrication to ensure that there is

always antifoam lubricant present in the water feed at the slicer.  Such a substantially

continuous feed may be provided, for example, by a pump having a minimum of 25 pulses/

.~'::
oy

minute of pumped liquid, for example each pulse having a liquid volume of 0.4 n

The preferred em

bodiments of the present invention modify

the point of antifoam

introduction from the downstream

teed. No additional antifoam is required for the process. There is no effect on the product

produced and antifoam is a well-kn

An embodiment of the present invention will now be described, by way of example only,

with reference to the accompanying drawings in which:

Figure 1 1s a schematic side view of an apparatus for cutting potatoes into a plurality of slices

Q

.....

diment of the present

mm, optionally from

manufacture potato chips (otherwise kn

The lubricant 7 comprises an antifoam

liguid.

additive, which comprises a blend of at least

one alkylene oxide copolymer, such as an ethylene oxide/propylene oxide copolymer, an

5
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least one edible oil, for exam

iple a vegetable oil. Such antifoam additives are known for use in

potato processing and are well kr

1own per se in the art of potato chip manufacture.

An outlet conduit 8 from

conduit 12, for supplying water to the in-line mixer 10, comm

8§ or an inlet side 14 of the in-line mixer 10. The in-line m

lubricating fluid from

the lubricant and the water. A mixer output conduit 16 comm

with a cutting implement 18. The mixer output conduit 16 has a supply outlet 20 for
supplying the lubricating liquid from
form

the in-line mixer 10 onto the cutting im

a liquid film

over at least part of a cutting edge 22 of the cutting im

The cutting implement 18 comprises a rotatable potato slicing head, and preferably a plurality

of serially arranged cutting implements 18 are provided, each receiving a lubricant supply

irom the supply outlet 20.

A pump 33 1s located on the outlet conduit 8 for pumping g as a substantially

continuous liquid flow, and preferably at a substantially constant flow rate.

The pump 33 is controlled to provide that the antifoam additive is present in the lubricating

liquid at a desired concentration, typically from 250 to 750 ppm

by volume based on the

water content of the lubricating liquid.

The antifoam additive in the tank 6 is also supplied to other apparatus in the potato chip

manufacturing line to function as a foam suppressor, rather than as a lubricant for the cutting

3. A pump 25 1s provided on the second outlet

conduit 24 for pumping the outgoing liquid at a desired flow rate. A third outlet conduit 27

<
”,

going liquid at a desired flow rate.

N

A controller 32 for the pumps 25, 31 and 33 is provided which is adapted independently to

control the liquid flow along the respective conduits 8, 24 and 27 at a desired flow rate.



CA 02928136 2016-04-22

WO 2015/067528 PCT/EP2014/073385

from an outlet of the cutting

tryer 36. The conveyor 34 is part of a process dip/ speed wash assembly
35 and 1s at least partly located in a washing bath 38. A liquid flow mechanism 40 is

provided by which the lubricating

lubricating liquid is conveyed to the washing bath 38 together with the potato slices, for

example using

embodiment of the present invention will now be described.

Whole potatoes are supplied to the potato peeling device 28 together with a supply of water

&8 %

(not shown). The potato peeling device 28 is also provided with antifoam additive from

6 by second outlet conduit 24 to prevent excessive foam generation in the potato peeling

The peeled potatoes are supplied to the cuttin

g implements 18, which comprise rotatable

potato slicing heads.

Lubricating liquid is supplied from

supply outlet 20 onto the cutting

%,

e

-

1ents 18 to f@

liquid film over at least part of the cutting edges. The lubricating liquid comprises an

aqueous dispersion of the antifoam additive from tank 6. The potatoes are cut using the

lubricated cutting edges to cut potato slices from the potatoes.

Thereafter, the potato slices are conveyed to the fry

from the cutting implements 18.

The conveyor 34 in washing bath 38 is employed for at least a part of the conveying

operation. The lubricating liquid from the cutting implements 18 is conveyed, together with

the potato slices, to the washing bath 38 so as to act as an antifoaming agent in the washing

bath 38. Preferably, the antifoam additive in the washing bath 38 is provided only by the

lubricating liquid supplied onto the cutting implements 18 and subsequently conveyed to the
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A number of different potato manufacturing lines were

odified to incorporate antifoam

trom 250 to 750 ppm by volume based on the water content of the lubricating liquid, the

lubricating liquid was pumped as a substantially continuous flow and at a substantially

constant tlow rate onto the cutting implement, and the antifoam additive comprised a

ercial antifoam additive used in potato chip manufacturing, namely a blend of at least

one alkylene oxide copolymer and at least one edible oil. The potato varieties which were

used varied between the different production lines.

The yield savin
Table 1.

gs, as a weight percentage based on the potato dry matter, are summarised in

Yield saving — w

T T 0.73

CECEEELIRRICRRLRRRLRRLY
% 8 S

CA LS LSS SIS SIS TS S SIS S LSS LSS SIS SIS S TS S I A S

ay be seen that the averag

with an averag

potato chips, or
potato crisps, the method and apparatus of the invention may be employed in any application

that cuts or slices potatoes to make processed or finished food products, for example a

g process associated with the manufacture of French fii

modifications to the apparatu

by the

illustrated embodiment will be apparent to the person skilled in the art.
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1. A method of cutting potatoes into a plurality of pieces, the method comprising the

steps of:

(a) providing a potato to a cutting im

iplement having a cutting edge for cutting a potato;

(b) supplying a lubricating liquid onto the cutting i

nplement to form a liquid film over at

least part of the cutting edge, the lubricating liquid comprising an aqueous dispersion of an

antifoam additive; and

(c) cutting the potato using the lubricated cutting edge to cut a potato piece from the potato.

2. A method accordin

g to claim 1, wherein the potato piece is a potato slice.

3. A method according to claim 2, wherein the potato slices has a thickness of from 0.5

, optionally from 1 to 1.5 mm.

4, A method according to any one of claims 1 to 3, wherein the antifoam additive is

present in the lubricating

liquid at a concentration of from 250 to 750 ppm

on the water content of the lubricating liquid.

5. A method according to any one of claims 1 to 4, wherein the lubricating liquid is

pumped as a substantially continuous flow onto the cutting implement.

1iethod according to claim

5, wherein the lubricating liquid is pumped at a

substantially constant flow rate onto the cutting implement.

additive

7. A method according to any one of claims 1 to 6, wherein the antifoam

comprises a blend of at least one alkylene oxide copolymer and at least one edible oil.

A method according

L

to any one of clain

18 1 to 7, which 1s in a method of producing

potato slices d

the step (d), subsequent to step (c), of conveying the potato slices to a fry

implement, the step (d) using a conveyor in a washing

2N
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9. A method according to claim 8, wherein the lubricating liquid from

step (c) 1s

conveyed to the washing bath together with the potato slices.

10. A method according to claim 8 or claim 9, wherein the antifoam additive in the

washing bath 1s provided only by the lubricating liquid supplied onto the cutting implement

g potato slices and subsequently conveyed to the washing bath.

11. An apparatus for cutting

liquid supply mechanism comprising a tank holding a lubricant in the form of a liquid

comprising an antifoam additive, an outlet conduit from

the tank communicating with an in-

line mixer, a water supply conduit for supplying water to the in-line mixer, the water supply

conduit communicating with the outlet conduit or an inlet side of the in-line mixer, the in-line

lubricating fluid comprising an aqueous dispersion of the antifoam additive, a mixer output

conduit communicating with a cutting implement and having a supply outlet for supplying

the lubricating liquid from the in-line mixer onto the cutting implement to form a liquid film

over at least part of a cutting edge of the cutting implement, and a second outlet conduit for

nk, the second outlet conduit communicating with a liquid inlet of a potato peeling

12. An apparatus according to claim 11, wherein the cufting implement comprises a

rotatable potato slicing head.

to claim

13. An apparatus according 11 or claim 12, fu

located on the outlet conduit for pumping liquid therealong as a substantially continuous

rther comprising a first pump

l flow.

14,  An apparatus according to claim 13, fu

mprising a controller for the first pump,

the controller being adapted to control the substantially continuous liquid flow along the

outlet conduit at a substantially constant flow rate.




CA 02928136 2016-04-22

WO 2015/067528 PCT/EP2014/073385

15. An apparatus according to any one of claims 11 to 14, wherein the supply outlet is

adapted to supply the lubricatin

g liqmd from the in-line mixer onto a plurality of serially

arranged cutting implements.

16.  An apparatus according

to any one of claim

s 11 to 15, wherein the cutting implement

1s adapted to produce potato slices for the manufacture of potato chips, and the apparatus

further comprises a conveyor for conveying the potato slices from an outlet of the cutting

implement to a fry

qud flow m

implement to the washing

18.  Use of a blend of at least one alkylene oxide copolymer and at least one edible oil as a

lubricant for cutting potatoes.

19.  Use according to claim

18, wherein the potatoes are cut into potato slices.

20.  Use according to claim 19, wherein the potato slice has a thickness of from 0.5 to 2.5

1 to 1.5 mm.

21, Use according to any one of claims 18 to 20, wherein the blend is present in an
aqueous dispersion at a concentration of from 250 to 750 ppm by volume based on the water

content of the aqueous dispersion.

22.  Use according to any one of claims 18 to 21, wherein the lubricant is supplied as a

substantially continuous flow onto a cutting im

23, Use according to claim 22, wherein the lubricant is supplied at a substantially constant

tlow rate onto the cutting implement.

24.  Use according to any one of claims 18 to 23, wherein the at least one alkylene oxide

copolym

er comprises an ethylene oxide/propylene oxide copolymer and the at least one

edible oil comprises a vegetable oil.

11
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