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1
TITLE OF THE INVENTION

[0001] Humidity Control for Produce in a Refrigerator

BACKGROUND OF THE INVENTION

[0002] In the storage of produce in a refrigerator the material is
generally kept in a drawer that is specified for vegetables or fruit. The
drawer, generally having a sealing strip, provides separation from the usual
drying atmosphere of a frost free refrigerator. However, there are continuing
problems with the keeping of fruit and vegetables in such drawers. Some
vegetables and fruit give off water that will condense in the drawer and lead
to rotting of the vegetables, and the growth of molds or other fungi on the
fruits and vegetables, if the humidity is too high. In other instances, the
drawer will develop low humidity, as in the rest of the refrigerator, and not
maintain a high enough humidity to prevent fruit and vegetables from drying

Oout.

[0003] Another difficulty with the storage of fruits and vegetables in a
drawer is that many of them give off ethylene when ripening. Fruits such as
bananas, apples, avocados, and pears, give off ethylene at fairly high rate.
Many other vegetables also give off ethylene, at a lower rate. This ethylene
can lead to rapid ripening of these fruits and others that are stored in the
same produce container or drawer. This rapid ripening will actually hasten

the rotting process, which any increase in moisture will spur.

[0004] There remains a need for a way of better keeping vegetables and
fruits from spoiling while stored in a refrigerator, particularly in the produce

drawer. It would be desired to maintain the humidity within the drawer in a



CA 02733004 2011-01-28

WO 2010/014488 PCT/US2009/051523
2

desired range. It would be desirable if there was a way to control humidity in
a produce drawer and also to control other undesirable things that can
happen to produce in the drawer, such as rapid ripening, spoilage, and

smelling.

FIELD OF THE INVENTION

[0005] The invention relates to a produce preserver that is an article for
moisture control in produce storage. The invention particularly relates to the

use of such a device in the produce drawer of a refrigerator.

BRIEF SUMMARY OF THE INVENTION

[0006] The objective of the invention is to overcome disadvantages of

the prior art.

[0007] Another object of the invention is to improve and lengthen the

produce storage time in the produce drawer of a refrigerator.

[0008] The invention provides a produce preserving article comprising a

mixture of humectant, and sorbent.

[0009] In another embodiment of the invention there is provided a
refrigerator comprising a produce drawer wherein the produce drawer is
provided with a produce preserving article comprising a mixture of

humectant, and silica gel sorbent.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The invention provides longer storage of produce without
deterioration. The invention provides a way for preventing condensation in

the produce drawer of a refrigerator. In a further embodiment, the invention
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provides a reduction in ripening of vegetables and fruit by absorption of
ethylene. The invention will further control humidity to a range that is
satisfactory for storage of vegetables and fruit. In another embodiment, the
invention absorbs odors. These and other advantages will be apparent from

the detailed description below.

[0011] The produce preserving article of the invention comprises a
mixture of humectant and sorbent in an effective combination in the
container that will absorb excess moisture, at above about 85 or 90%
humidity and release water into the air of the container when they moisture
content gets below about 70 or 80%. By doing this, the article controls the
moisture to an amount that is generally desirable for produce materials, that
IS, in a range where the humidity level in the container is insufficient to
produce condensation, but is sufficient to keep the produce material turgid.
Produce materials as used herein, that means, both fruit and vegetables.

Included in vegetables are root materials such as turnips and parsnips.

[001 2] The preserving article of the invention generally is placed in the
produce drawer of a refrigerator where air seals for the drawer substantially

isolate it from the general humidity in the refrigerator.

[001 3] A humectant of the invention will operate with the sorbent to
produce a desired humidity in a vegetable drawer. The humectant is a
substance having an affinity for water, with stabilizing action on the water
content of a material. A humectant keeps its surrounding environment
within a narrow range the moisture content charge caused by humidity
fluctuations. Suitable humectants for the invention are metal salts such as

potassium chloride, sodium chloride, sodium sulfate, sodium carbonate, and
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mixtures thereof. A preferred material is potassium sulfate as this material

is effective at the desired relative humidity and it is low in cost.

[0014] A sorbent material may be any material that will combine with
and hold water in the article. This will prevent the condensation in the
drawer. Any suitable sorbent may be utilized. Typical of sorbent's are silica
gel and activated carbon. A preferred sorbent is wide pore silica gel as this
material is able to absorb a, large amount of water without losing its porous
structure. A wide pore silica may be considered as having at least 15% of the
pores having a pore diameter of greater than 350 Angstroms. In the event
activated carbon is used as the sorbent material it is unable to absorb as
much water as a wide pore silica gel, but it is additionally effective against

odor that may develop from the produce drawer. Combinations of sorbents

also can be utilized.

[0015] It is known that during ripening some types of fruit and
vegetables give off ethylene. Bananas, apples and pears are known to give
off ethylene in higher quantities although other fruits such as berries,
avocados and pineapples also give off ethylene. This ethylene, if trapped in
the produce drawer, hastens ripening of these materials as well as other
vegetables and fruit. However, excessive ripening, or “over-ripening’ is
known to be deleterious to fruits and vegetables; such effect include the
degredation of flesh of the fruit or vegetable and reducing the potency of
essential vitamins and minerals, thus rendering the fruit or vegetable ill
suited for consumption. Suitable ethylene absorbers are activated carbon,
thiols, potassium permanganate, and calcium peroxide. These materials

may be utilized in any effective amount. Carbon or activated carbon may be
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utilized as a carrier for these materials in order to allow better blending into

the produce preserver.

[0016] As was stated earlier the compositions of the invention can
absorb water or water vapor and release water or water vapor in order to
maintain a relatively stable relative humidity in the produce drawer. The
amount of the humidity control varies with the moisture holding capacity of
the produce preserver. Potassium sulfate will maintain a relative humidity of
between 90 and 95%, although when blended with wide pore silica gel, it will
maintain a humidity of closer to 85%. The quantity and type of the sorbent
and humectants, the transmission capabilities of the material the sorbent
and humectants is packaged in, as well as the amount of water given off in a
drawer, influence the kinetics of the overall absorption of desorption of
moisture, and thus determine the life and effectiveness of the produce

preserver.

[0017] The produce preserving article of the invention he be placed into
the produce container of the refrigerator in several ways. The article may
comprise a covering of a leak-proof water vapor permeable material such as
Tyvek™ to form a sachet. Any other vapor permeable, but not liquid water
permeable non-woven material would also be well suited for such a sachet,
such as Packline™, by Polymer Group Inc. (PGI). In the alternative, the
product preserving article may be an easily fastened to a board or sheet with
adhesive. The produce preserving sheet or sachet, maybe fastened to the
drawer to minimize the possibility of it becoming mixed with the produce.

The refrigerator produce drawer may contain a vented, to the drawer, pocket
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that the produce preserver may be kept in and not physically mixed with the

produce.

[001 8] The article of the invention for may contain other active
ingredients. The other active ingredients may include bio-stats or
fungicides. Further, the article may include scents, such as, clove oil,
oregano oil, menthol, or lime. The article may contain a deodorizer such as

activated carbon.

[0019] The ingredients of the produce preserving article may be mixed
in any effective amount. Generally the sorbent and humectant may be in
amounts of 4 -10 parts by weight sorbent and between 0.5 and 1.5 parts by

weight humectant.

[0020] The article of the invention could also be utilized in packaging
of produce for shipment or sale, rather then placed in the drawer of a
refrigerator. The packaging of produce requires the same need for

maintenance of humidity, without having excess water vapor in the package.

[0021] In a produce preserving article that was intended for use with
produce wrapped with an oxygen barrier material, the material could also
contain an oxygen absorbent. This would prevent decay of the produce. At
the same time, the humidity would be maintained for the produce such that
it would keep for a long time in the package. Addition of an oxygen
absorber for use in a produce drawer would not be very effective as it would
be quickly used up as the drawer was opened and closed admitting oxygen.
Oxygen absorbing materials such as ferrous iron, or ferrious iron with a
suitable electrolyte could be used. Oxygen scavenging could be with the UV

activated in antioxidants, such as anthraquinone - based oxygen scavenging
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compositions that can be efficiently activated by exposure to the UV light
wavelengths below 380 nm, preferably in the presence of secondary
hydropyl functionalities in the matrix polymer without any transitional metal
based catalyst. Oxygen scavenger materials such as in US 5,350,622 (Speer

et al.) and US 6,569,506 also would be suitable.

EXAMPLE

Objective: Regulate condensation inside vegetable bin.

Method:

Master batch:

]. Dissolved 285 grams of potassium sulfate (K2SO4) into 2855 ml
distilled water, heated to 44°C, to form a solution.

2. Add 753.52 grams of wide pore silica gel (WPSG) to Kitchen Aid
mixer; dispense 502.48 ml of K;SO4 solution of step 1 into gel
very slowly.

3. Scrape down sides and mix an additional 2 minutes.

4. Add 56 grams of dry K2SO4 to blend, mix 5 minutes, remove
from bowl and seal in barrier pouch. This is at the saturation
point of K2SO4 and the blend stays supersaturated when cooled.

5. 15 grams of mixture 4 are placed in a Tyvek™ or Packline™
sachet, formed either on a vertical or horizontal “form-fill-seal”
machine.

6. The sachet will maintain a relative humidity below 90% in a
produce drawer for 5 days with 6 ripe apples weighing 1.4

pounds.
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[0022] The foregoing embodiments of the invention are representative
embodiments, and are provided for illustrative purposes. The embodiments
are not intended to limit the scope of the invention. Variations and

modifications are apparent from a reading of the preceding description and

are included within the scope of the invention, as defined by a purposive

construction of the accompanying claims.
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WHAT IS CLAIMED IS:

1. A produce preserving article comprising a mixture of humectant, silica gel
sorbent, and an ethylene absorber that includes calcium peroxide, wherein said sorbent is present
in an amount of between 4 and 10 parts by weight and the humectant is present in an amount of

between 0.5 and 1.5 parts by weight.

2. The produce preserving article of claim 1 wherein said humectant comprises a metal

salt.

3. The produce preserving article of claim 2 wherein said metal salt comprises at least
one member selected from the group consisting of potassium chloride, sodium chloride, sodium

sulfate, and sodium carbonate.

4. The produce preserving article of claim 1 wherein said humectant comprises

potassium sulfate.

5. The produce preserving article of claim 1 wherein said article 1s further provided with

an oxygen absorber.

6. The produce preserving article of claim 1 wherein said silica gel, comprises a wide
pore silica gel having at least 15% of the pores having a pore diameter of greater than 350

Angstroms.

7. The produce preserving article of claim 1 wherein the mixture is contained in a

- moisture vapor permeable sachet.

8. The produce preserving article of anyone of claims 1 to 7, wherein the produce

preserving article is placed in a produce drawer of a refrigerator.
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9. A method of preserving produce in a produce compartment of a refrigerator, the

method comprising placing a preserving article of claim 1 in the produce compartment.

10
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