
Paula Correia, Ana Margarida Filipe, 
Elsa Ramalhosa, Raquel Guiné

1



Pr
oj

ec
t p

ha
se

s Phase 1 – Promotion of the Portuguese nuts varieties

Phase 2 - Post-Harvest Technologies - Process and Product 
Innovation

Phase 3 - Transfer of knowledge and dissemination of the results

2

Establishment of Good Practices to be followed by 
nuts producers and their effect on fruit quality



Introduction

Hazulnut (Corylus avellana L.) is one of the most consumed nuts in 
the world.

Hazelnuts can be eaten fresh or roasted (with or without the skin 
coating).

It is a fruit widely used in chocolate and confectionery industry.

Due to its composition, hazelnut contributes significantly to a 
healthy diet.

The main components of this fruit are: fat (more than 50%), protein
and carbohydrates (dietary fiber). Contains vitamins, minerals, 
organic acids, phenolic compounds, phytochemicals and other
bioactive compounds (fat soluble).



Introduction

Food quality is a concept that has aroused the interest
of industries and consumers

Nowadays, there is a growing concern to keep
products under suitable conditions.

Avoid physical and chemical changes that compromise
the integrity of food, as well as its nutritional and
sensory properties.



Storage conditions are of great importance to maintain the integrity
and quality of nuts, and thus prevent their degradation.

Handling and post-harvest conservation of fruits can deteriorate both
their nutritional value and sensory characteristics (taste, aroma, 
texture, color).

Some factors such as storage time, type of packaging, drying or
storage temperature and moisture could have a negative effect on the
quality attributes of these fruits.

Introduction



That way

A study was carried out to evaluate the effect of 
packaging on the physicochemical characteristics of 
hazelnuts in shell and without shell (kernels), under 
controlled conditions of temperature and relative 
humidity, during one year
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with temperature control (25ºC) and relative humidity (65%), 
similar to tropical conditions.

Two types of packaging were tested: vacuum and in raffia
bags

The fruits were stored with and without skin, and their
characteristics were evaluated at the beginning of the test
and after 6 and 12 months.



Physical and chemical methods used

Color

• CIELab coordinates
• Measurement of 50 hazelnuts

Chemical
Composition

• Moisture
• Water activity (aw)
• Oxidative stability of fat (Rancimat)

Skin
Shell

Hilum

Kernel



Results

After 12 moths of storage 
the hazelnuts kept in raffia 
bags were spoiled, both for 
shelled nuts and kernels

Thus, they were not 
analyzed



Humidade e aw

ü There is a decrease in moisture and aw in the first 6 months of storage, in all samples, corresponding to 
about 35% and 15% respectively.

ü In general, after the 6 months of conservation, during the conservation period these parameters remain
practically constant.

ü Moisture and aw variations:

Initial values H (%): 8,1%       Vacuum H (%): 4,8-5,4% Raffia bags H (%): 5,0-5,3
aw: 0,76  aw: 0,66-0,64 aw: 0,61-0,66
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No major variations on L* 
coordinate were observed during
storage in shell and hilum
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Colour

There is a decrease of L* 
values during storage in 
the skin of the kernels
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L* During storage, no major 
variations were observed
for a*, b* coordinates in 
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Oxidative stability of fat

• The stability of the fat decreased over the storage time, mainly in the hazelnuts withou shell in 
the raffia bags. 

• It seems that the hazelnuts with shell can better preserve the quality of fat, preventing them
from oxidation (rancification).

• In the case of vacuum-packed hazelnuts, stability was maintained from 6 to 12 months, meaning
that vacuum packaging is more effective in preventing oxidation.
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Measures the time required 
to detect by-products 
resulting from the oxidation 
of fatty acids.  

The longer the induction 
time, the better.0
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CONCLUSIONS

Ø Type of packaging
used

Ø Fruit with shell
and kernels

The storage time and the paking material influenced the hazelnut characteristics, when 
keeped at 25℃ and 65% HR (mean tropical conditions).

There was a decrease in moisture and aw in the first 6 months of storage, remaining
steadily constant after this period.

The color of the fruit, was not greatly affected, but the skin of the kernel
presented some diferences. This means that visually, for our eyes , there were no 
colour alterations.

Despite the stability in the moisture and aw contents, there were changes
regarding the oxidative stability of the fat.

Oxidative stability decreased over storage for both tested containers, with low
capacity for hazulnuts withou shell and storage in rafia bags.

It should be noted that the vacuum packaging better preserved the characteristics of the
hazelnuts over the storage time.



2nd phase of the project

• Evaluation of behavior
and adaptability to 
environmental
transport conditions
for tropical countries 
of several varieties of
hazelnut

Step: Post-
harvest

technologies
- Process

and product
innovation

Work in progress ...
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