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Description

The present invention relates to a packaging
process, in particular to a process for packaging
uncooked onions which have been chopped and/or
diced and/or peeled and to packaged material pro-
duced thereby.

Fresh food products are frequently packaged
for shop display in at least partially transparent
containers, such as plastic bags or plastics trays or
boxes having a plastics membrane lid or overwrap.
Thus, in the case of meat products, it is known to
package such products for supermarket display in
an inert gas atmosphere within a heat-sealed trans-
parent plastics container. It is also known to pack-
age cooked plant matter e.g. potatoes which is
disclosed in GB-A-1202685.

However, in the case of material of plant origin,
for example vegetables, fruit, flowers and fungi, the
fresh product has generally been packaged in per-
forated containers or in trays provided with an
overwrap of a permeable plastics film, such as that
generally referred to as cling-film. Packaged in this
way, the fresh product has only a very limited shelf
life, generally only a single day in the case of
products which have been trimmed, cut or chopped
before packaging.

A study carried out by Campden Food Pres-
ervation Research Association of Chipping Camp-
den, United Kingdom, investigated the possible use
of modified atmosphere packaging as a means for
prolonging the shelf life of selected vegetables
(Technical Memoranda Nos. 353 and 412). No in-
vestigation was carried out on onions. Moreover the
studies performed by Campden show that whilst
modification of the atmosphere in vegetable-con-
taining packages is of potential interest, technologi-
cal advances especially in film permeability are
required before the results obtained would be sat-
isfactory.

It is an objective of the present invention to
provide a packaging process by means of which
the shelf life of packaged material of plant origin
(hereinafter referred to as "plant matter") may be
prolonged.

We have now surprisingly found that the shelf
life for packaged uncooked plant matter comprising
chopped and/or diced and/or peeled onions may
be prolonged by sealing the plant matter, when in a
chilled state, within an oxygen-containing atmo-
sphere within a container.

According to one aspect of the present inven-
tion there is therefore provided a process for pack-
aging uncooked plant matter, said plant matter
comprising chopped and/or diced and/or peeled
onions, said process comprising cooling plant mat-
ter to a temperature below 12°C but above the
temperature at which ice crystals begin to form
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therein, filling the plant matter into a self-supporting
plastics container base therefor, evacuating the
gaseous atmosphere from the cooled plant matter-
containing container base introducing into the evac-
uated container base a gaseous mixture comprising
an inert gas, from 5 to 15% oxygen, and, option-
ally, carbon dioxide, and heat-sealing a plastics
membrane lid onto a container base containing
said gaseous mixture and cooled plant matter
whereby to form a substantially gas-tight container.

It will be appreciated that the cooling of the
plant matter may be performed before, during or
after introduction of the plant matter into the con-
tainer bases; it is only necessary that the tempera-
ture of the plant matter be sub-ambient before the
introduction of the gaseous mixture and the sealing
of the containers. It will also be appreciated that
where outdoor temperatures are low, no specific
cooling step may be required in order to bring the
plant matter to the required temperatures. Gen-
erally, however, the plant matter should be cooled
to not less than about 0°C, to ensure that no
undesirable formation of ice crystals occurs within
the plant tissue, and to not more than 12°C, pref-
erably not more than 8°C and especially prefer-
ably to a temperature within the range 2-7°C. As a
general rule the lower the temperature to which the
plant matter is cooled the better, especially where
the plant matter is to be trimmed, cut or chopped
before packaging as these operations are prefer-
ably done while the plant matter is in its cooled
state.

Thus, for example, where onions are diced
before packaging, the raw onion is preferably cool-
ed to about 2-8°C, especially preferably 3-4°C,
before topping and ftailing, peeling and dicing in
order that during these processing steps the tem-
perature of the onion should not rise above about
5-9°C. Where any extensive pre-packaging prep-
aration of the plant matter is required, the plant
matter may desirably be subject to one or more
additional cooling steps or even to continuous cool-
ing, for example by the use of chilled conveyor
systems, and some or all of the processing steps
may if desired be effected within a controlled tem-
perature environment in which the general air tem-
perature may be maintained at a desired coolness,
e.g. in the range 10-14°C.

The initial cooling of the plant matter may be
effected in a variety of ways and the optimum
cooling method may differ. Thus, it has been found
that vacuum cooling is adequate while for onions
forced air current cooling, e.g. using an ice bank
cooler, has been found to be more effective.

The requirement for the plant matter to be
cooled to below what is generally regarded as
ambient temperature before it is sealed into the
containers is one of the critical steps of the pro-
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cess of the present invention. Thus, in practice it
has been found that even with products that are not
frimmed, cut or chopped before packaging, shelf
life is significantly extended relative to similar pro-
ducts which are sealed at ambient temperature
under a similar gaseous mixture and only subse-
quently are chilled.

It has been found that, unlike with meat pro-
ducts, it is not acceptable to seal plant matter
within a vacuum or within a wholly inert atmo-
sphere. To prevent growth of anaerobic bacteria,
the gaseous mixture in which the plant matter is
sealed must contain oxygen as well as the inert
gas. The oxygen concentration in the gaseous mix-
ture used in the process of the present invention is
lower than the oxygen concentration in normal air
and especially suitably is in the range 5 - 15%,
preferably 5 - 10% and particularly preferably 5 -
6%.

Percentage concentration of the components of
the gaseous mixture is in terms of the percentage
of the total pressure of the gaseous mixture con-
stituted by the partial pressure of the particular
component.

Unlike meat products, plant matter is alive even
after harvesting and even after packaging it contin-
ues to produce carbon dioxide. We have however
found that where the gaseous mixture introduced
into the containers in the process of the invention
contains a sub-ambient concentration of oxygen, it
is highly desirable to include carbon dioxide within
the gaseous mixture, conveniently at concentra-
tions of 2 to 18%, preferably 4 to 16%, and espe-
cially preferably 5 to 15%. The carbon dioxide in
the gaseous mixture appears to stabilize the plant
matter during the build up of carbon dioxide gen-
erated by the plant matter itself. If the initial carbon
dioxide level is too low, then non-rigid containers
have shown an initial tendency to collapse and a
long-term tendency to rupture or blow due fo ex-
cess internal pressure. If on the other hand the
initial carbon dioxide level is too high, then non-
rigid containers have shown an initial tendency to
blow.

The inert gas, which for reasons for economy
will generally be nitrogen, conveniently is present
as about 75 to 95%, preferably 80 to 90%, of the
gaseous mixture.

The optimum composition of the gaseous mix-
ture has been found to be dependent on the nature
of the plant matter being packed and also on the
manner of pre-packaging preparation of the plant
matter. Thus for chopped or diced plant matter,
carbon dioxide is preferably present in the gaseous
mixture at or towards the lower end of the pre-
ferred concentration ranges specified above. In
contrast, for plant matter which is to be packaged
essentially in the form in which it was harvested,
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the preferred carbon dioxide concentration is gen-
erally towards the upper end of the ranges speci-
fied above.

Since the gaseous mixture is generally oxygen-
and nitrogen-containing, the evacuation of air from
the cooled plant matter-containing containers need
not be particularly rigorous and indeed in order to
avoid harming the appearance, taste or smell of the
plant matter, a prolonged exposure to very low
pressures is considered undesirable. In general, we
have found that rapid evacuation to about 55 - 65
cm Hg below ambient pressure is entirely ade-
quate. The subsequent introduction of the gaseous
mixture will conveniently be such as to bring the
pressure within the container immediately after
sealing to ambient or slightly sub-ambient. For
aesthetic reasons, internal pressures above am-
bient will generally be avoided.

The container bases used in the process of the
present invention may be of any desired shape,
configuration and size but should be capable of
being sealed in a substantially gas-tight manner.
Convenient forms for the container bases include
trays, bowls and blister packs. For ease of produc-
tion we have found it particularly desirable to use
plastics trays which may be closed by heat sealing
a plastics lid or membrane thereon. In the case of
unchopped plant matter, such as whole peeled
onions for example, it may be advantageous to use
cup-like trays of a size and shape suited to receive
a single unit of the plant matter, i.e. a single
vegetable. The frays may be formed in a continu-
ous web and after the sealing of the trays the web
can be cut into sections each containing the de-
sired number of trays.

Where the container is to be formed of plastics
material, this should preferably be of a thickness at
least sufficient to make the resultant package ca-
pable of withstanding normal handling during stor-
age, transportation and retail display. For semi-rigid
containers, we have found PVC laminates of about
490-700 microns thickness to be suitable for the
trays or container bases. For the lid or sealing
membrane, where one is required, it may sufficient
to use thinner plastics material and we have found
PVC films of up to about 100 microns thickness to
be satisfactory.

The sealed container, while it should be sub-
stantially gas-tight need not be entirely gas-im-
permeable and low to medium permeability sealing
membranes may be adequate. Indeed, in certain
circumstances, selectively permeable membranes
which permit oxygen to enter the container or
which permit carbon dioxide to vent from the con-
tainer, for example membranes which are more
permeable fo carbon dioxide than to oxygen, may
be desirable.
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If, after the process of the invention, the filled
and sealed containers are stored under cooled
conditions, conveniently at 0-12°C, preferably 2-
9°C, and especially preferably about 3°C, the
shelf life of the packaged plant matter is prolonged
significantly. Thus whereas conventionally pack-
aged chopped or diced plant matter must be sold
the day it is placed on display in the shop, pack-
ages produced according to the present invention
may remain on the cooled shelf for several days.
As an example, it has been found that at tempera-
tures of about 9°C diced onion packaged accord-
ing to the invention may last for up to about 10 - 11
days without any noticeable deterioration. Gener-
ally, however, a total shelf life of no more than 5
days would be recommended for the packaged
plant matter.

According to a further aspect, the present in-
vention thus provides a plant matter package com-
prising a substantially gas-tight sealed container
comprising a self-supporting plastics container
base with heat-sealed thereto a plastics membrane
lid and enclosing uncooked plant matter, said plant
matter comprising chopped and/or diced and/or
peeled onions, in an oxygen- and inert gas-contain-
ing gaseous mixture, said plant matter having at
the time of sealing of said container been cooled to
a temperature below 12°C but above the tempera-
ture at which ice crystals begin to form in said
plant matter and said gaseous mixture having at
said time of sealing had an oxygen content of from
510 15%.

A preferred embodiment of the present inven-
tion will now be described by way of example and
with reference to the accompanying drawings, in
which:-Figure 1 is a flow-sheet illustrating the pro-
cessing steps according to the present invention
during the packaging of whole or diced onions; and

Figure 2 is a schematic representation of a
section of the apparatus whose operation is out-
lined in Figure 1.

Referring to Figure 1, onions from the field are
placed in a cooler 1, for example an ice bank
cooler, in order to bring their temperature down fo
about 3°C. The onions are then taken from the
cooler 1 to a cool store and subsequently are fed
into a hopper 2 from which they are lifted individ-
ually by a conveyor. On the conveyor they are
aligned by an operator before being topped, tailed
and slit along the side by the three cutting blades
of cutter 3. The conveyor then drops the onions
through peeler 4 in which a jet of compressed air,
conveniently at about 117 kPa (17 psi), removes
the outer skin. The peeled onions are then carried
by a further conveyor to sorting zone 5. The sorting
zone may, for example be in the form of a further
conveyor or may be in the form of a rotfating
horizontal anular tray. At the sorting zone, those
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onions which are oversized or undersized, mildly
blemished or unatiractively cut may be removed
and placed into dicer 6. The diced onion or the
whole onions are then filled by filler 7 into plastics
tfrays which have been formed in a continuous
plastics web by tray former 8. The filled trays are
then carried to sealing zone 9 where they are
provided with a plastics membrane lid, evacuated
(for example to 60 cmHg below atmospheric pres-
sure), flushed with a gaseous mixture (e.g. of 90%
nitrogen, 5% oxygen and 5% carbon dioxide) and
heat-sealed. The trays are then led to trimmer 10
where the web of sealed trays is cut into individual
package units which may be single trays or groups
of trays as desired. The package units are then
transferred into a controlled temperature cold stor-
age zone 11 which is maintained at a constant
temperature, preferably about 3°C. In order to pre-
vent the onions from warming up unduly before the
trays are sealed, the sorting zone 5, dicer 6, filler 7,
tray former 8, sealing zone 9 and trimmer 10 are
preferably housed within a controlled cold tempera-
ture zone in which the air temperature is main-
tained at a constant operator-acceptable tempera-
ture, preferably about 12 to 14°C.

Packages from the storage zone 11 will be
delivered to the retailer in refrigerated lorries. In
these lorries, the temperature again should prefer-
ably be maintained at about 3°C. The retailer
should also preferably display the packages on
cooled shelves and should maintain the package
temperature at about 3 to 10°C, preferably 3 to
8°C.

In figure 2, part of the apparatus discussed in
connection with figure 1 is shown in more detail.
Referring to this figure, cooled onions 12 are lifted
out of hopper 2 by pairs of prongs 13 on a first
conveyor 14. The onions carried on the prongs are
aligned by an operator before entering cutter 3 in
which one pair of knife blades is caused to top and
tail each onion and a third blade is caused to slit
the side of the onion. The first conveyor then
deposits the slit onions in the receiving tube 15 of
peeler 4. As the onions pass down the tube, a jet
of compressed air, supplied by hose 16, peels off
the outer cut skin and the peeled whole onions are
deposited on a second conveyor 17.

The hopper, first conveyor, cutter and peeler
assemblies used in this apparatus are similar in
opertion to assemblies used conventionally for
peeling wet small onions for pickling. Such ma-
chines are manufactured for example by M. & P.
(Engineering) Limited of Heywood, Lancashire.

The second conveyor 17 carries the peeled
whole onions into a controlled temperature cold
room 18 which is maintained at 55°F (12.8°C) and
then deposits the onions onto a rotating anular tray
19. Onions for dicing are removed by operators
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from the rotating tray and are placed in dicer 6
which deposits the diced onion in a stainless steel
bin 20. Diced onion from bin 20 is fed into the
hopper 21 of a metered filling unit 22. The filling
unit deposits a pre-selected quantity of diced onion
into each packaging tray 23. Alternatively, whole
peeled onions from rotating tray 19 may be placed
manually into the packaging trays.

The packaging trays 23 are produced in a
continuous plastics web by the thermo-forming of a
PVC laminate web 24 in tray former 8. In tray
former 8, the laminate web, conveniently a 3-ply
laminate of 500 micron thickness, is heated to 110-
150°C and vacuum formed using moulds of the
desired shape. The moulds are cooled with chilled
water to ensure that the trays are cooled before
they are filled. The filled trays 25 then have a
sealing membrane in the form of a plastics web 26
(for example a 100 micron thickness anti-mist treat-
ed PVC web) laid over them as they are fed to
sealing zone 9. At sealing zone 9 the at least partly
covered trays are evacuated using vacuum line 27
and are then flushed with the gaseous mixture
using gas line 28. Gas line 28 is preferably pro-
vided with a pressure valve to ensure that the final
pressure within the sealed trays is within the de-
sired range. Heater unit 29 is then clamped down
over the flushed tray to heat-seal the sealing mem-
brane to the rim of the tray.

Leaving the sealing zone, the sealed tray is
passed to the trimmer 10 where a knife blade or
guillotine is to separate the adjoining frays or to cut
the continuous web of trays into units each contain-
ing the desired number of trays. Thus where whole
onions are packed into individual cup-like trays, it
may be desirable to cut the web to produce units
each containing two, four, six or eight onions.

Using the apparatus described above, it is pos-
sible to minimise wastage of raw material by dicing
undersized or oversized onions and a packaging
rate of the order of 10 kg/minute can readily be
achieved.

Claims

1. A process for packaging uncooked plant matter
(12), said plant matter comprising chopped
and/or diced and/or peeled onions, said pro-
cess comprising cooling plant matter to a tem-
perature below 12°C but above the tempera-
ture at which ice crystals begin to form therein,
filling the plant matter into a self-supporting
plastics container base (23) therefor, evacuat-
ing the gaseous atmosphere from the cooled
plant matter-containing container base, intro-
ducing into the evacuated container base a
gaseous mixture consisting of an inert gas,
from 5 to 15% oxygen, and, optionally, carbon
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dioxide, and heat-sealing a plastics membrane
lid onto a container base containing said gas-
eous mixture and cooled plant matter whereby
to form a substantially gas-tight container.

2. A process as claimed in claim 1 wherein said
gaseous mixture contains from 2 to 18% car-
bon dioxide.

3. A process as claimed in any one of the pre-
ceding claims wherein said gaseous mixture
contains from 80 to 90% of said inert gas.

4. A process as claimed in any one of claims 1 fo
3 wherein said plant matter is cooled o a
temperature in the range 2 to 7°C.

5. A process as claimed in any one of claims 1 fo
4 wherein the steps of filling, evacuating, in-
troducing and sealing are performed in a con-
trolled temperature environment maintained at
a temperature of from 10 to 14°C.

6. A process as claimed in any one of the pre-
ceding claims wherein the step of evacuating
is so effected as to reduce the pressure in said
containers to 55 to 65 cmHg below ambient.

7. A process as claimed in any of claims 1 to 6
wherein said inert gas is nitrogen.

8. A plant matter package comprising a substan-
tially gas-tight sealed container (25) comprising
a self-supporting plastics container base (23)
with heat-sealed thereto a plastics membrane
lid and enclosing uncooked plant matter (12),
said plant matter comprising chopped and/or
diced and/or peeled onions, in an oxygen- and
inert gas-containing gaseous mixture, said
plant matter having at the time of sealing of
said container been cooled to a temperature
below 12°C but above the temperature at
which ice crystals begin to form in said plant
matter and said gaseous mixture having at said
time of sealing had an oxygen content from 5
10 15%.

Patentanspriiche

1. Verfahren zum Verpacken von nicht-gekoch-
tem Pflanzenmaterial (12), wobei das Pflanzen-
material  gehackite  und/oder  gewlrfelte
und/oder geschilte Zwiebeln umfaBt, wobei
das Verfahren umfaBt: das Abkiihlen des Pflan-
zenmaterials auf eine Temperatur unterhalb
12°C, jedoch oberhalo der Temperatur, bei
der sich hierin Eiskristalle zu bilden beginnen,
das Abfillen des Pflanzenmaterials in eine
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selbsttragende Kunststoffbehdlter-Basis (23)
hierflir, das Evakuieren der Gasatmosphire
aus der das gekihlte Pflanzenmaterial enthal-
tenden Behilterbasis, das Einbringen in die
evakuierte Behilterbasis einer Gasmischung,
bestehend aus einem Inertgas, von 5 bis 15%
Sauerstoff und gegebenenfalls Kohlendioxid,
und das SchweiBen eines Kunststoffmembran-
Verschlusses auf die die Gasmischung und
das gekilihlte Pflanzenmaterial enthaltende Be-
hilterbasis, um hierdurch einen im wesentli-
chen gasdichten Behilter zu bilden.

Verfahren gemaB Anspruch 1, worin die Gas-
mischung 2 bis 18% Kohlendioxid enthilt.

Verfahren gemiB einem der vorhergehenden
Anspriliche, worin die Gasmischung 80 bis
90% Inertgas enthilt.

Verfahren gemaB einem der Anspriiche 1 bis
3, worin das Pflanzenmaterial auf eine Tempe-
ratur im Bereich von 2 bis 7° C gekihlt wird.

Verfahren gemaB einem der Anspriiche 1 bis
4, worin die Stufen des Abfiillens, der Evakuie-
rung, des Einbringens und der Versiegelung an
einer Umgebung kontrollierter Temperatur, die
bei einer Temperatur von 10 bis 14°C gehal-
ten wird, durchgeflihrt werden.

Verfahren gemiB einem der vorhergehenden
Ansprliche, worin die Stufe der Evakuierung
derart durchgefiihrt wird, daB der Druck in den
Behiltern auf 55 bis 65 cmHg unterhalb des
Umgebungsdrucks reduziert wird.

Verfahren gemaB einem der Anspriiche 1 bis
6, worin das Inertgas Stickstoff ist.

Pflanzenmaterialverpackung, umfassend einen
im wesentlichen gasdichten, versiegelten Be-
hidlter (25), der eine selbsttragende Kunststoff-
behilter-Basis (23) mit einem hierauf aufge-
schweiBiten Kunststoffmembran-VerschluB um-
faBt und nicht gekochtes Pflanzenmaterial (12)
einschlieBt, wobei das Pflanzenmaterial ge-
hackte und/oder gewdrfelte und/oder geschilte
Zwiebeln in einer sauerstoff- und inertgashalti-
gen Gasmischung umfaBt, wobei das Pflanzen-
material zum Zeitpunkt des Versiegelns des
Behilters auf eine Temperatur unterhalb 12°C
jedoch oberhalb der Temperatur, bei der sich
in dem Pflanzenmaterial Eiskristalle zu bilden
beginnen, abgekihlt worden ist und die Gasmi-
schung zum Zeitpunkt der Versiegelung einen
Sauerstoffgehalt von 5 bis 15% aufweist.
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Revendications

Procédé de conditionnement de matiére végé-
tale non cuite (12), la matiére végétale com-
prenant des oignons tranchés et/ou coupés en
cubes et/ou pelés, le procédé comprenant le
refroidissement de la matiére végétale 2 une
température inférieure 4 12 ° C mais supérieu-
re & la température & laquelle des cristaux de
glace commencent a4 se former dans la matie-
re, l'introduction de la matiere végétale dans
une base (23) de récipient de maitiére plasti-
que qui est cohérente, I'évacuation de I'atmos-
phére gazeuse de la base de récipient conte-
nant la matiére végétale refroidie, I'introduc-
tion, dans la base de récipient évacué, d'un
mélange gazeux constitué d'un gaz inerte, de
5 4 15 % d'oxygéne et éventuellement d'anhy-
dride carbonique, et le scellement par chauffa-
ge d'un couvercle formé par une membrane
de matiére plastique sur la base du récipient
contenant le mélange gazeux et la matiére
végétale refroidie, afin qu'un récipient pratique-
ment étanche au gaz soit formé.

Procédé selon la revendication 1, caractérisé
en ce que le mélange gazeux contient 2 4 18
% d'anhydride carbonique.

Procédé selon I'une quelconque des revendi-
cations précédentes, dans lequel le mélange
gazeux contient 80 3 90 % de gaz inerte.

Procédé selon I'une quelconque des revendi-
cations 1 4 3, dans lequel la matiére végétale
est refroidie & une température comprise enire
2et7 °C.

Procédé selon I'une quelconque de revendica-
tions 1 & 4, dans lequel les étapes de remplis-
sage, d'évacuation, d'introduction et de scelle-
ment sont réalisées dans un milieu 3 tempéra-
ture réglée maintenu 3 une température com-
prise entre 10 et 14 °C.

Procédé selon I'une quelconque des revendi-
cations précédentes, dans lequel I'étape d'éva-
cuation est réalisée afin que la pression dans
les récipients soit réduite de 55 4 65 cm de
mercure au-dessous de la pression ambiante.

Procédé selon I'une quelconque des revendi-
cations 1 & 6, dans lequel le gaz inerte est
I'azote.

Paquet de matiere végétale, comprenant un
récipient scellé (25) pratiquement étanche au
gaz, comprenant une base cohérente (23) de
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récipient de matiére plastique a laquelle est
scellée par soudage une membrane formant
un couvercle de matiére plastique et entourant
une matiére végétale non cuite (12), la matiére
végétale comprenant des oignons ftranchés
et/ou coupés en cubes et/ou pelés, dans un
mélange gazeux contenant de I'oxygéne et un
gaz inerte, la matiére végétale, au moment du
scellement du récipient, ayant été refroidie a
une température inférieure 3 12 ° C mais supé-
rieure 2 la tempéraiure & laquelle des cristaux
de glace commencent 4 se former dans la
matiere végétale et le mélange gazeux ayant,
au moment du scellement, une teneur en oxy-
géne comprise entre 5 et 15 %.
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