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(54) Title: PROCEDURE FOR THE TREATMENT OF PACKAGED AGRICULTURAL FOOD PRODUCTS

(57) Abstract: In said procedure, following placement of the agricultural food product in a bag, the following stages are carried
out: a) the CO, and O, are mixed, with the concentration of CO, equal to or higher than 40% and the concentration of O, equal to
or lower than 5%; b) the bag is filled with the mixture resulting from stage (a) by means of a scavenging operation or the creation of
a vacuum inside the bag, setting up a pressure of 350 mbar inside the bag; c¢) the agricultural food product is exposed to the mixture
of gases for a time that ranges between 4 and 26 days, the concentration of CO, falling to 30% and the concentration of O, rising to
9%:; said procedure permitting the eradication of insects and/or mites at any stage of their development.
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PROCEDURE FOR THE TREATMENT OF PACKAGED AGRICULTURAL FOOD
PRODUCTS

FIELD OF THE INVENTION

This 1nvention relates to a procedure for the

p—

treatment of packaged agricultural food products by means

of treating such packaged agricultural food products with

a mixture of CQ0»/0,.

This procedure permits eradication of a specific

o n. g
. —

plague of insects and mites independently of the stage of

developments those i1nsects and mites are in.

BACKGROUND OF THE INVENTION

p—

There exist in the state of the art many documents

1

whlich describe the effect of C0O, on insects. (Gerard

—
p—

fects of

Nicolas, Daniel Sillans, “Immediate and latent e:
carbon dioxide on 1nsects”, Ann. Rev. Entomol. 1989,
34:94-116). The harmful effect of C0O, on insects 1is

Cherefore known.

rﬁ-

Also known 1is the use of C0O, to eradicate insects.

Indeed, there exist many documents which describe

procedures based on the use of carbon dioxide, to

eradlcate insects 1in agricultural food products (cereals,

nuts, etc.).

)

n

However, most  of chese procedures are not

g

cive for all stages of development of the insect, so

=i ]

recC

e

that when agricultural food products are packaged, the

insects reproduce again and a damaged, poor-quality

product reaches the consumer.

There nevertheless exist documents in the state of

the art which describe packages characterised in that

thelr composition favours eradication with CO,.
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United States patent US 6063418 relates to a
double bag: an 1nner bag made of a flexible material
accommodated within a high-strength outer bag. Owing to
CO2 permeability (lower than 6300 cc/m?-24h-1latm) " and
oxygen-deficiency an insecticidal effect is achieved for
several days, 1t being essential to keep the concentration
of CO, at 40% for at least 7 days.

German patent DE 3832390 relates to a procedure

for treating packaged products based on a first stage of
exposure to vacuum and a second stage in which CO, is
introduced at a pressure equal to or lower than 12 mbar.

There 1s nevertheless a need for a procedure for

the treatment of packaged agricultural food products,
based on the use of CO;, which is simple, using a material
(plastic bags) which is affordable (selected from the wide

]

variety of bags that exist for packing agricultural food

products) and that 1s characterised in that the packaged
product  resulted from the procedure 1is  totally
dislnfected, with no possibility of insects in primarv
stages (such as eggs or larvae) remaining in the product.

‘ The object of this 1nvention is therefore a new
procedure for the treatment of packaged agricultural food
products that eradicates any insect at any stage of

—

development so that the product reaches the consumer in

optimum condition.
DESCRIPTION OF THE INVENTION .

| This invention relates to a procedure for the treatment of a packaged
agricultural food product in which, following placement of the agricultural food

product in a bag, the following stages are carried out:
(a) gases CO» and O» are mixed to form a mixture, with a concentration

of CO» equal to or exceeding 40% and a concentration of O9 edual to or lower than

5%, said percentages being expressed in volume with respect to the total volume of

the mixture;
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(b) the bag is filled with the mixture resulting

from stage (a) by means of a scavenging operation or

the

pressure of 350 mbs

3 (c¢) the agricultural food

the
and
COs
93 .

10 sald procedure

ety

creation of a vacuum inside the bag,

p— F—

mlxXxture of gases for a time that re

26 days, 1in such a way that the concentra:

r inside the bag;

~ion O

setting up a

product 1s exposed to

nges between 4

g
o

permitting the eradication o:

falls Tto 30% and the concentration of O, rises to

V)

iy
-

insects and/or mites at any stage of their development.

In this invention,

displacing the air atmosphere

=

“scavenging”

is taken to mean

inside the bag by

ph—y

introducing a current of the mixture of gases obtailned in

15 stage (a).

In this invention, the term “packaged agricultural

food product” refers to a cultiva:

made tTtherefrom.

Ced product or a product

In this invention, “eradication of insects and/or

20 mites at any stage of development” means the elimination

s and/or mites at any of

of 1nsec

-

the followlng stages o:

development: egg, larva or nymph, pupa and adult.

agricultural
25 cm®>/m*-24h-atm and a p
cm’/m?+24h-atm at 23°C and 0% rela:

Mg,
et

In this invention, the

e

nan |

bag that contains the

i
ity

cive humidity.

food product has a permeability to 0O, of 30
ermeability to CO, of 150

Another advantageous aspect of this invention 1is

therefore due to the fact that the characteristics of the

30 bag used 1n the procedure of this

restrictive, for this type of Db

ag 1s affordable and a

-

invention are not

cholce can be made between the large varlety of bags for

packaging agricultural food products.

As mentioned above, the

35 this invention permilts

procedure described i1n

the eradlcation of the insects
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and/or mites associated

food product, independently OI the stage of

said insects and/or mites,

consumer in an optimum condition

5 undamaged.

Another advantageous aspect O:

Tl

PCT/I1B2003/002771

with the packaged agricultural

prie

with the produc

the procedure or

development of

- reaching the

for consumption and

this invention lies in the fact that the procedure 1s

simple and low 1n cost,

packaging 1s not an essen

10 eradication.

while the type oO:

PREFERRED EMBODIMENT OF THE INVENTION

The insects and/or mites used

described below come from bred insec

15 all stages of development o

- each specles.

- bag used for

phny

-ial aspect for achieving the

in the tria.

~s/mites pertaining to

The insectation was carried out in aerated plastic

boxes (7.5 cm in diameter by 3 cm high)

con’

~aining 20 g of

N
et

the food substrate used normally for breeding/rearing

these pests:
20

PERST

BREEDING/R:

L

ARING SUSBSTRATE

Insects

Plodia Interpuctuella

Wheat bran -+

| beer veast

glycerine +

Tribolium castaneum

Flour + beer veast

Sitophllus oryzae

Rice

Acanthoscelildes obtggtus

Dry kildney beans

e e ————

Lasioderma serricorne

Flour + beer yeast

Mites

Tyrophagus putrescentilae

| Wheat bran + beer yeast

The boxes containing the

different stages of development

(eggs,
pupae and adults) were placed inside plas

insects at thelir

larvae or nymphs,

25 CRYOVAC) for subseguent creation of wvacuum,

tic bags (BB4L

1n such a way
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or lower than 5%.

In order to determine the

b

PCT/I1B2003/002771

-hat the concentration of O; inside the bag was equal to

efficacy of the

procedure of the invention, the mixture of gases was made

5 to pass through a saturated saline solution of potassium

chloride. A situation was Thus crea

ted 1in which tThe

agricultural food product was moist (an adverse situation

for eradicating the insects therein).

In brief, a mixture of CO;

and O, gases was

10 prepared using a WITT model KM 100-3M/MEM mixer. This

mixture of gases, which comprised a

CO, concentration

higher than or equal to 40% and an O concentration lower

than or equal to 5% was made to pass through a saturated

saline solution of potassium chloride, following which the

15 mixture of gases was introduced into the bag at a pressure

of 350 mbar and a sealed vacuum flask time of 1.5 seconds.

Finally, the real concentratilon

v

of the gases that

had entered the bag was checked by measuring the

concentrations of the gases at the bag inlet and of the

20 gas inside a test bag, using an AB
analyser.

Once the mixture of gases had

bags were kept in a chamber under con

(25+1°C, 75%10% relative humidity, photo

ISS model TOM 12

been applied the

trolled conditions
period 16L:8F).

25 Following the procedure described, it was found

that the conditions that permitted eradication 1in an

adverse situation such as having a moist agricultural food

product, independently of the state of development, for
the above-mentioned insects, were preferably:

30
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_—____—_-—-—_—

Exposure time

(days)
P.interpunctella 3 - 14 i B
T. castaneum 7T — 14 o o
S. orvzae 10 - 24 _
A. obtectus 10 - 30 )
L. serricorne 10 - 14 B
T. putrescentiae 7 - 14

The exposure time depended on the

resistance of

5 each of the pests to the treatment.

Finally, after allowlng an exposure

(as specified in the above table
fell TO
concentration had been 40-060%)
had been

concentration of COg

10 initial concentration of COq

concentration of O, rose to 93.

time to elapse
for each case), the
the initial

(where the

while tThe

30% (where
or to 70%

80-99%3) ,
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WHAT IS CLAIMED IS:

1. Procedure for the treatment of a packaged agricultural food product,
characterised in that following placement of the agricultural food product in a bag,
the following stages are carried out:

a. CO9 and Oy are mixed to form a mixture with a concentration of CO»
equal to or higher than 40% and a concentration of O9 equal to or lower than 5%,

said percentages being expressed in volume with respect to the total volume of the
mixture;

b. the bag is filled with the mixture resulting from stage (a) by means of a
scavenging operation or the creation of a vacuum inside the bag, setting up a
pressure of 350 mbar inside the bag; and '

c. the agricultural food product is exposed to the mixture of gases for a

time that ranges between 4 and 26 days, in such a way that the concentration of

CO» falls to 30% and the concentration of 0.2 rises to 9%,

said procedure permitting the eradication of insects and/or mites at any

stage of their de'velopment.

2. Procedure according to claim 1, characterised in that said bag that

contains the agricultural food product has a permeability to Oo of

30 cm3/m2+24heatm.

3. Procedure according to claim 1 or 2, characterised in that said bag

has a permeability to CO9 of 150 cm3/m<Z+24h-atm.

4. Procedure according to claim 1, characterised in that said insect is

Plodia interpunctella.
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5. Procedure according to claim 1, characterised in that said insect is
Tribolium castaneum.

o} Procedure according to claim 1, characterised in that said insect is
Sitophylus oryzae.

7. Procedure according to claim 1, characterised in that said insect is
Acanthoscelides obtectus.

3. Procedure according to claim 1, characterised in that said insect Is
Lasioderma serricornae.

9. Procedure according to claim 1, characterised in that said mite Is

10  Tyrophagus putrescentiae.
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