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Materials and Methods

Dried stigmas of saffron (Crocus sativus L., Iridaceae) are considered to be the most expensive spice by weight worldwide. 
Crocus sativus is an autumn-flowering geophyte extensively grown in the Near East and the Mediterranean basin since the 
Late Bronze Age. Today, world saffron production is estimated at about 200 tons per year, and the principal producers and 
exporting countries (Iran, Afghanistan and India) are located in Asia. Nevertheless, also in Europe there are some countries 
that produce this spice and Spain, Italy and Greece are the most important of these. In Italy the traditional cultivation areas 
of saffron are mostly concentrated in Sardinia and Abruzzo and, although cultivated areas have decreased compared to past 
centuries in recent years there has been renewed interest in saffron cultivation which has become widespread also in 
northern Italy. Italy is a country of important food traditions, and has many high quality foods that are appealing for the 
development of tourism. Some Italian traditional dishes are prepared with saffron but currently there are few and 
fragmentary data about the quality of saffron produced in Italy today, despite the fact that this aspect is of fundamental 
importance for the startup and promotion of unique and successful local agro-food chains. For this reason, the aims of this 
research is to evaluate the quality of saffron produced in Italy during the last four years (2015-2018) according to the 
procedures established by ISO 3632 1,2:2010-2011 that evaluate the concentration of the three main metabolites responsible 
for saffron colour, flavour and aroma: crocin, picrocrocin and safranal respectively. This research was supported by “Italian 
Mountain Lab” project and was carried out in collaboration with many Italian farms, farmer associations and three Italian 
Universities: University of Milan, University of Piemonte Orientale and Tuscia University.

Fig. 1 - Quality of Italian saffron produced from 2015 to 2018 according to ISO 3632. Key: I, first 
quality category; II, second quality category; III, third quality category; nc, not classifiable. 

During the four production seasons 2015-2018, 484 saffron samples were collected throughout Italy. In detail, 88 samples were collected in 2015, 126 in 
2016, 127 in 2017 e 143 in 2018. Each sample, consisting of about 1.5 - 2 g of dry stigmas, was stored in the laboratory in the dark and at room temperature 
before being analysed. The geographic coordinates (latitude and longitude) and the altitude of the field in which the saffron was grown of each sample 
were known. In order to determine the quality of saffron produced in Italy the samples collected were pulverized, then moisture content and the amount 
of picrocrocin (flavour strength), safranal (aroma strength) and crocin (colouring strength) were measured according to procedures established by ISO 
3632 1,2:2010-2011. Amounts of picrocrocin, safranal and crocin were determined by UV-Vis spectrophotometric analyses. 

Results
The quality analysis of saffron samples collected from 2015 to 2018 shows 
that over 80% of samples are in the first quality category (Fig. 1). 
Considering aroma strength (Fig. 2a) and flavour strength (Fig. 2b) most 
samples are in the first category range and there are no significant 
differences between years. Instead, when taking into consideration 
moisture content (Fig. 2c) and colouring strength (Fig. 2d), a larger number 
of samples are outside the first category limit in all years considered. PCA 
biplot (Fig. 3) shows that the samples are arranged along the first axis (PC1) 
according to quality category, in particular, from the left to the right of the 
PC1 the quality of the spice increases, as do flavour strength and colouring 
strength, while moisture and aroma strength decrease. The elevation of the 
areas where the saffron samples analyzed were produced (which varies 
from 0 to 1500 m a.s.l.), as well as latitude and longitude, do not influence 
the quality category (Fig. 3).

This research assessed the quality of saffron produced in Italy and implemented the scarce data currently available on this topic. A large proportion of 
the samples produced and analyzed over the four years of study were found to be of first quality category, regardless of the geographical area of origin. 
Nevertheless, some good practices/suggestions to improve the quality of saffron are listed below: 1) to collect the flowers before they are completely open 
in order to avoid the contact of the stigmas with light rays as saffron contains photolabile chemical compounds; 2) to remove the basal parts of the 
stigmas, which are often white or less coloured, in order to obtain a spice with high colouring strength; 3) to dry the stigmas carefully and at 
temperatures below 55 °C to avoid alteration of the thermolabile molecules; 4) to preserve the spice in a cool, dark and dry place, inside a sterile airtight 
container, in order to avoid altering its chemical characteristics. 
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Fig. 2 - Boxplots of aroma strength (safranal - a), flavour strength (picrocrocin - b), moisture 
content  (c ) and colouring strength (crocin - d) of the saffron samples collected/analyzed during 
the four years (2015-2018). Red broken lines show the limits of the first quality category (ISO 3632). 
For each boxplot, mean (black broken line) and median (black line) were highlighted.

Fig. 3 - PCA order biplot of saffron samples associated with geographical (latitude, longitude 
and elevation) and chemical-physical variables (moisture, flavour strength, colour strength and 
aroma strength). The dots were colored according to the quality category of the samples. The 
first two principal components (PCs) explain 55.14% of the total variance in the dataset. 

Conclusion
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