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RECOMMENDATIONS FOR DRYING AND STORING NUTS

The world production of almonds, hazelnuts, walnuts and pistachios has increased notably in the last thirty years.
Scientific evidence on its health benefits is increasingly proven and it is a decisive factor in increasing its consumption
worldwide.

On the other hand, its particular composition and varied use creates a high technological interest. The innovation and
introduction of new products derived from nuts in the international market is led by the European market.
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NUT QUALITY

The quality standards required by the food industry make it
increasingly important to obtain a healthy product, with a
good taste and attractive to the eye. This is made possible
by fine-tuning of handling during cultivation, harvesting,
conditioning and storage.

Given that each type of nut has a different technological
process, it is necessary to consider specific qualitative
aspects for each case.
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For the optimal maintenance of the product after harvest,
special emphasis must be placed on the drying and
storage processes, which are the most important and
possibly the most delicate in handling nuts, their quality
and their value in the market will depend on this.

POST-HARVEST CONDITIONING

This is the initial stage in the commercial life of nuts. Once harvested, they must be properly conditioned pursuing the
same objective: “Preserve quality”, which involves various operations to remove remains of leaves, branches, stones and
dust, as well as separate the outer skin in some cases.

Empty fruits are also usually separated at this stage. Once the nuts are separated, they must be stabilized, since they
are marketed for long periods of time.
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DRYING

Next, it is very important to dry them to remove moisture
content. Both walnuts and hazelnuts, at the time of harvest,
have more than 20% humidity and thus it is not possible to carry
out a good conservation. For this reason, the humidity should

be lowered to a percentage close to 8-10%. The objective is
predominantly to reduce the risk of fungal development and
oxidation.

When the volume of the harvest is large, it is advisable to dry the nuts industrially. The use of dryers helps to reduce the
humidity and water content of the product to levels that limit the growth of microorganisms and they are kept in silos
that avoid temperature increases as much as possible.

It is also important to take into account the variety of nuts to dry, since each type has its own characteristics, size,
sensitivity to rancidity and darkening.

STORAGE

Once the nuts are dry, they must be stored in optimal conditions
of temperature and humidity. In the case of almonds and
hazelnuts, the relative humidity must be below 65% with a
temperature between 10°C and 15°C.

If we do not take the appropriate measures we risk the
appearance of worms or fungi, which could endanger the entire
harvest. Aspergillus spp is a cosmopolitan fungus that can
quickly colonize large numbers of improperly drying almonds. This
fungus produces aflatoxins, a substance that is hazardous to
health.

FOOD SAFETY

The quality aspect is especially relevant in the case of nuts. Therefore, the residues of phytosanitary products should be
considered, since they represent an important barrier to export in some markets.

On the other hand, the presence of mycotoxins is another fundamental aspect in the nuts sector, as we have seen
previously they create suitable conditions for the development of mycotoxin producing microorganisms, especially
from the aflatoxin group. The fact that some nuts are harvested directly from the ground increases the risk of external
microbial contamination.
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ADVANTAGES OF DRYING AND STORING NUTS IN SILOS

At Silos Cérdoba we have always innovated and developed new systems to help obtain the best product quality and the
optimal maintenance after harvest.

Drying silo

After years of experience in the nuts sector, we can assure that drying nuts in a silo is one of the most efficient systems
available today.

If we compare it with sun-drying or with drying in a warehouse, there is a qualitative jump.

No need for large spaces or a large workforce (a single person can manage a drying and storage plant).
A more efficient control process without consideration of outside weather influences.

By having a constant heat input, drying is fast enough to avoid product contamination and it guarantees
storage in the best conditions.

Operating example of the drying silo for almonds

To get the best performance from our drying silo we need to adjust the dimensions according to the peeling production
capacity of the plant. The drying silo is a hopper silo on a metal structure with a 45° cone.

Inside, there is a slide to prevent the almond from breaking
during free fall and a fully perforated counter-cone with a
connection for air entrance. The counter-cone also allows the
discharge of the product according to the FIFO method (first
in, first out).

A centrifugal fan connected to a hot air generator is
attached to the connecting tube. This hot air passes through

the counter-cone drying the almonds.

< Counter-cone

An air extractor is incorporated in the ceiling to prevent internal condensation and remove excess hot air.

The drying time is somewhat relative, since it will depend on the input humidity of the product, and can range
between 8 to 10 hours.
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Slide is an inner conduit situated on the roof and wall of the silo to make the product slide down homogeneously.

Silo for nuts storage

The silo is undoubtedly the best option for the storage of nuts due to the advantages it provides for their
conservation and handling.

- It allows easy ventilation and temperature control if necessary (it is much more complex and expensive to do it
in a warehouse).

- Its implementation requires a much smaller space than other storage systems.

- There are no product losses due to breakage, rodents, etc.

- The quality of the product is always assured for its subsequent sale and handling.

- The handling and labor cost is lower than conventional warehouses.

A silo is a good investment
if our goal is to have a good
product to meet the quality
standards demanded by the
market.
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Nuts storage plants by Silos Cordoba worldwide:

2020 | Francisco Morales Spain

Plant conceived for the storage of almonds.
The total capacity of the plant is 190 m? for the storage of 143 t of cereal.
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The project includes:
v 2 silos model 4.58/04 with a 45° cone, with a capacity of 95 m? each.
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v Both silos have been built inside the factory as a kind of buffer

silos for the production lines.
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v Without roof: to take advantage of their indoors location of the
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silos, such as being able to make an open discharge with the filling
conveyors and to increase the height, and therefore the

storage capacity.

2020 | Hortacha El Cosechero Spain

Plant conceived for the storage of tiger nuts.
The total capacity of the plantis 1.400 m? for the storage of 1.050 t of
cereal. The project includes:
V5 Silos 04.58/14 45° with a capacity of 283.69 m°.
v/ Bucket elevator 30 t/h with automatic distributor for silos loading.
Vv Belt conveyors 30 t/h for silos unloading.
\/Silos equipped with level detectors, ventilation system and ther
mometry.
vV slide systems at the silo entrance to avoid product

breakage.

2018 | DCOOP Spain

Plant conceived for the Storage of almonds.
The total capacity of the plant is 450 m? for the storage of 200 t of almonds.
The project includes:
V3 hopper silos model 5.35/4 60° with a total capacity of 149 m>.
\/Loading is done at 40 t/h and unloading at 30 t/h.
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2018 | ESCASCA Portugal

Grain storage plant conceived for the storage of almonds.
The total capacity of the plant is 438 m? for the storage of 328 t of almonds.
The project includes:
VE hopper silos 60° model 5.35/04 of 146 m® capacity each.
V' slide systems at the silo entrance to avoid product
breakage.
\/Loading is performed with elevators at 60 t/h and screw conveyors
at 40 t/h.
vV Belt conveyors 30 t/h for silos unloading.
v Catwalks and supports.

\/Connections and accessories.

2015 | Martos Spain

Ecologica Lamarca’s storage plant. The silos will be used for the storage of
grape and sunflower seeds. The total capacity of the plant is 9.000 m* for
the storage of 6.750 t of grape and sunflower seeds. The project consists of:

v/ 3 silos 14.51/15, with a capacity of 3.000 m? each.

\/Handling equipment 120 t/h.

\/Walkways supported on towers.

VIt has been erected by our team at assembly company Montaje de

Silos S.L.

2015 | Ferrero Chile

Grain storage plant conceived for the storage of hazelnut.
The total capacity of the plant is 6.408 m? for the storage of 5.000 t of hazel-
nut. The project includes:

NAE hopper silos 45° model 6.88/11 of 534 m? capacity each.

\/The reception is performed through 2 hoppers equipped with 2

elevators of 30 t/h each.
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