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reGional saffron CulTiva-
Tion anD HarvesTinG TeCHniQues 

in sPain, GreeCe anD iTalY

This section presents the methods 
applied for saffron planting and har-
vesting in all three Mediterranean re-
gions of Castile – La Mancha (Spain), 
Western Macedonia (Greece) and Sar-
dinia (Italy).

A1.1 eColoGY of saffron 
CulTivaTion

A1.1.1� CLIMATOLOGIC�CONDITIONS

 Saffron Crocus sativus L. grows 
equally well in mild continental climate 
as in Mediterranean climate with cool 
winters and dry summers and under 
dry Mediterranean humidity conditions. 
The plant is resistant to extreme tem-
peratures varying from 40oC during 
summer, to -15oC in winter. All three 
regions have a Mediterranean climate 
despite differences in temperature and 
rain frequency. In Castile – La Man-
cha the climate is continental Mediter-
ranean with very warm summers and 
frosty winters with minimum rainfall 
amount (between 250 and 400 mil-
limeter). The Mediterranean climate of 
Sardinia is even milder with frequent 
rains during fall and winter. Winter in 
Sardinia is generally milder, summer 
is dry and warm, while rainfall lies at 
approximately 560 millimeters of rain. 

Saffron cultivation in the field 
(Corongiu)
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The climate of Castile – La Mancha resembles to the climate of Western 
Macedonia although rainfall is more frequent (700 millimeters).

 
A1.1.2	 Edaphic�conditions

The most favorable soil for saffron planting is the one with clayey texture 
and a calcareous level at 40 – 50 %. Generally, this plant can grow even in soil 
with less favorable features. A depth of 60 to 70 centimeters is recommended, 
with good drainage, less developed structure (cloddy or sub-angular) and 
average texture that enables root penetration while preventing from puddle 
forming. The areas of Castile – La Mancha where saffron is cultivated, are 
characterized by lightly calciferous soil, deep and friable, that demonstrate a 
developed structure and average texture. However, the soil of Sardinia where 
saffron is cultivated, is characterized largely by alluvial deposits with uniform 
sandy clay texture, water permeated, fertile, drained and allocated in pro-
tected zones around villages. During the last years, saffron cultivation has 
been performed also on less fertile soils of alluvial origin, with uniform sandy 
texture, with grid and a not so strong ability to hold moisture. On the other 
hand, in Western Macedonia the cultivation soil is mild, sandy, light calcifer-
ous and alkaline, dry and with a slight inclination of the ground. 

A1.2 GeneTiC iMProveMenT

 Saffron is a triploid sterile plant and the only method that leads to con-
ventional genetic improvement is clone trimming.

Neither Sardinia, nor Western Macedonia has conducted scientific re-
search regarding genetic improvement of saffron.

Since 1995, in Castile – La Mancha, a group of researchers from the 
Provincial Institute of Agricultural Technology (ITAP) and the University of 
Castile-La Mancha (UCLM), are developing a program for saffron improve-
ment by clone trimming, which demonstrates encouraging results. The ini-
tial material (with the objective to estimate maximum variability) consists 
of bulbs harvested from the most important regions of traditional saffron 
cultivation in Spain.

 A great number of morphological parameters have been studied and the 
productivity was measured. Upon analysis of the principal components and 
a cluster analysis, the bulbs with best features have been selected.

 During this research, standardization has been studied through the use 
of molecular indexes. (AFLPs: Amplification Fragment Length Polymorphism). 
AFLPS profiles of four different regions have been analyzed: Mancha, Iran 
and Greece. The 4325 amplified peaks (molecular indexes) demonstrated 
distinctively a great similarity between the four areas (Fig. 1). Keeping in 
mind the germinal reproduction of saffron, the revealed similarities between 
those different locations seem to be logical. 
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Marking of two different areas (A) 199 and (B) 120 of the 
primary pairs responding solemnly to saffron from the region 

of La Mancha. (Z1:Saffron from La Mancha, Z2: Iran 1, Z3: 
Iran 2 and Z4: Greece)
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A1.3 TraDiTional saffron CulTivaTion

A1.3.1� CYCLES.�ROTATION�OF�CULTIVATION
In the cycle of Fig. 2 there are two different stages within one year: 

the activity period and the dormant period. The activity period lasts from 
August to September or from April to May. During this period the plant 
activates again its metabolism while root penetration, sprouting, flow-
ering and leaf growth take place (Lopez, 1989). During dormant period, 
the bulbs do not change in volume or weight because they are already 
fully formed. There is a transitory period between these two periods, in 
which mitosis and differentiation occur, however to a less important 
rhythm (Mylyaeva y Azizbekova, 1978; Azizbekova et al., 1978).

Fig. 2 Annual cycle of Crocus sativus L. (Lopez, 1989)

In Castile-La Mancha, the production period of saffron lasts three 
to four years. Normally, the preferred fields are those where no clover, 
potatoes or carrots have been cultivated for the last 3 years (or other 
cultivations that may carry diseases common to Crocus sativus L.). 

On the contrary, in Western Macedonia, the production period lasts 
5 to 7 years. As soon as bulbs emerge, they are separated, cleaned and 
replanted in another field allowing thus the soil to rest and regain all nu-
trients that were lost during saffron cultivation.

In Sardinia the period of production lasts 4 years. Between two 
cultivation cycles there is an interval of 5 to 10 years. Traditionally, the 
cultivation of saffron is followed by legumes cultivations such as broad 
beans, chickpeas and lentils by the use of fertilizers. 
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A1.3.2� SOIL�PREPARATION�BEFORE�PLANTING

A1.3.2.1	 Soil	treatment

In Castile-La Mancha the main task consists in ploughing at a depth 
of 35 to 40 cm using discs or hydraulic mould board ploughs. Neverthe-
less, the procedure varies according to the region, the climate and the 
nature of the soil. March or April is generally suggested for this task, in 
order to benefit from spring rains, but sometimes ploughing takes place 
in May or June, right before bulb planting. (De Juan et Lozano, 1991; 
Perez 1995). After the second hoeing a broad plank is used to flatten 
the soil for planting (Vidal, 1986).

In Western Macedonia, soil treatment consists in deep ploughing at 
almost 30 to 35 cm only one month before planting, followed by a not 
so deep ploughing in order to help the soil absorb the fertilizer and also 
by harrowing, in order to break up clods and lumps and to provide a 
finer finish. Weeds and stones, as well as any other elements that could 
inhibit natural bulb development, are removed. 

In Sardinia, summer ploughing takes place at a 30 to 40 cm depth. 
Even nowadays, in San Gavino Monreale horse – drawn ploughs are 
being used, although small motor ploughs or tractors are being used as 
well. Trenching and harrowing take place after panting, using the same 
equipment as before.

A1.3.2.2	 Organic	and	mineralized	fertilizers

In Castile-La Mancha, during the preparatory year of the cultivation 
(year zero), fertilizing is recommended three months before planting, 
using 20 to 30 mg manure per hectare. This task is performed through 
a second hoeing at an average depth by adding mineralized fertilizers. 
The appropriate mixing period lies between May and June. The mixed 
amounts recommended are 40 – 50 kg of nitrogen per hectare in form 
of ammonium sulfate (21 % N2), 80 – 100 kg of phosphor per hectare 
in form of super phosphate (18 % P2O2) and 100 – 120 kg of potash 
per hectare in form of potassium sulphate (60 % K2O5) (Munoz, 1987; 
Perez 1995; ITAP, 1998).

In Western Macedonia, no specified fertilizing strategy exists, due to 
organic soil differences (structure and texture), climatic variations and 
specific features of the preceded cultivation, but experience of the culti-
vator. In general and apart from organic cultivation, manure is avoided 
in order to prevent weed spreading in the field.

A mixed chemical fertilization is recommended (N-P-K) in accordance 
with following formulas:

a) 100 kg (11N-15P-15K) + 20 kg (0N-0P-5K) = 120 kg per hectare
b) 60 kg (0N-20P-0K) + 40 kg (21N-0P-0K) + 50 kg (0N-0P-50K)= 

150 kg per hectare
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The second formula (b) is more efficient when applied gradually, 
right before the planting of a new cultivation, since it allows the N-P-K 
to dissolve better and consequently to be absorbed by the plant in a 
more balanced way.

In Sardinia, manure is added to a large part of the field during fall of 
the year precedent to the commencement of cultivation. The amount varies 
between 30 – 40 mg of ripe manure per hectare (sheep – ox – horse).

In addition to organic elements, some cultivators use mineralized 
materials by adding small amounts of mineralized nitrogen fertilizers (for 
instance urea or ammonium nitrate) during the end of winter in order 
to activate plant activity. Seldom, three parts of fertilizers (8/24/24) are 
used in the fall, after flowering. 

1.3.3� PLANTING

1.3.3.1	 Bulb	sizes

In Castile-La Mancha, studies have demonstrated the crucial impor-
tance of bulb sizes for the number of flower buds during the first year of 
cultivation. In the following years, size loses gradually its importance. 
In the third flowering year no difference is observed regarding the rate 
of the dry stigmas found on bulbs in various sizes.

In Western Macedonia, there is no clear definition in terms of size, 
but generally, the use of small bulbs is avoided.

In Sardinia, the biggest bulb diameter varies between 2,5 and 
3 cm. The smaller bulbs are planted in a row at the margin of the 
field.

A1.3.3.2		Planting	depth

Depth is crucial for the formation of the stigmas.
In Castile-La Mancha, planting depth varies between 15 and 20 

cm. Bulbs are planted in such a way so as not emerge to the surface. 
Reproduction of the bulbs takes place during the following years of 
cultivation.
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Βulbs without tegument

Tests in natural environment (field) showed that the bulbs reach an 
annual production rate of approximately 3 kg per hectare at a depth of 
20 cm (clearly a higher rate than the rate of bulbs planted at a 10 cm 
depth). This is crucial during the first two years (year 0 and 1). In the 
third flowering year (year 2) production parity is observed while produc-
tion rate reverses in the following year.

In Western Macedonia, planting takes place by the use of special 
machinery that enroots the bulbs at a depth of 25 cm into the ground.

In Sardinia, the bulbs are planted at a depth of 15 – 20 cm. 

A1.3.3.3	 Planting	density

Planting density is very important for the cultivation yield during 
the first year. As years pass by, planting density loses its importance. 
During the first year, the number of stigmas depends on the number 
of flower buds, which in turn, depends on the planting density and the 
number of flower buds ( this number depends at the same time on the 
size of the bulbs).

The usual planting density in Castile – La Mancha is 60 bulbs per 
square meter. In this way the quantity of stigmas obtained, is larger 
than in usual cases (annual average: 3 kg per hectare). The efficiency 
reached with higher density is more important during the first 2 years 
(up to the flowering time of the second year) but diminishes from the 
third year and after.
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In Western Macedonia, the bulbs are planted in a distance of 10 
– 15 cm and in one line.

In Sardinia the planting density varies between minimum 10 bulbs 
per square meter to even more than 50 bulbs per square meter.

A1.3.3.4	 	Disposition	of	bulbs

In Castile-La Mancha, the bulbs are planted in furrows at a distance 
of 50 cm among them, improving thus weed control and aeration. The 
distance between each bulb is 3,3 cm.  

 

30 
100 

160 

Figure 3. Planting in different soil levels (the numbers are 
in centimeters)

A variation of the above, is planting in different levels with different 
widths that depend normally on the features of the cultivation machinery. 
They are usually 1,20 meters long and the distance between them is 50 
cm (this leads to a total length of 1,70 meters). A unified surface is created 
by this way, which enables the mechanization of harvesting.

In Western Macedonia, the bulbs are planted in lines (furrows). The 
distance between each bulb is 10 – 20 cm.

In Sardinia, the bulbs lie in a distance of 5 – 10 cm. The distance 
between the furrows varies from a minimum of 40 - 45 cm (distance used 
traditionally) to more than 100 cm depending on the applied machinery. 
Many planting techniques are being used depending on the nature of the 
soil, the machinery at hand and the farmer’s demands. Most cultivation 
is planted in simple lines, on a slightly inclined soil that is maintained 
every year by banking up the fields. Manual flower harvesting becomes 
thus easier and water is not stagnating during the rain period. In some 
cases soil level remains flat during the entire cycle of cultivation.

A1.3.3.5	 Planting	season

In Spain, saffron planting may take place in two different seasons: 
either on the second half of June or on the first part of September. No 
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reason is known for preferring the one time or the other. The only fact 
is that planting takes place when financial means are available. 

In Western Macedonia, planting starts usually in May and – depend-
ing on the weather conditions –, and lasts until July.

In Sardinia, the bulbs are planted between August 15th and Sep-
tember 15th.

Irrigation system Surface watering Sprinkler irrigation Drip irrigation

Suggested for:
Cool climates that 
need only supportive 
irrigation

Loamy soils with bad drainage
Intensive or extensive cultivations 
with high plant density (more than 
200 bulbs per m2)

Counter indica-
tion:

Surfaces larger than 1 
hectare where mechani-
zed treatment is needed

Bad water quality Long term cycle of cultivation with 
low plant density.

Plagues
After irrigation, plagues 
estimation becomes 
much easier

Very effective for colony tracking 
and efficient use of applied drai-
nage.

Inferior to other irrigation systems

Bulb eradication Suitable system but 
difficult to control

The best suggested system for this 
task due to best moisture levels 
achieved in every plot.

This system can not be applied for 
this task 

Mechanized 
flower harve-

sting
Not very effective.

In case of high density planting 
and during nose cutting, frequent 
watering avoids crust formation and 
help thus machinery not to stuck in 
the ground.

This system can not be applied for 
this task

Bulb growth
This system can not 
compete with the other 
two.

Significant improvement of growth 
rate compared to surface irrigation.

This system maintains stable humidi-
ty levels expanding thus the growing 
period. Improvement of bulb size. 

Soil treatment It creates no problems. Best assistance for ploughing. This system allows no mechanized 
weed control. 

Table 4. Strengths and weaknesses of the irrigation 
system
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A1.3.4� IRRIGATION

Traditionally, the water quality in saffron cultivation was never a fac-
tor for serious consideration. Saffron is very resistant to salinity. Table 
1 shows the production loss in % for the following production cycle. No 
information exists regarding flowering loss.

A1.3.4.1	 Water	quality

Traditionnellement, la qualité de l’eau utilisée pour l’irrigation du 
safran n’a jamais été un facteur pris en compte. La plante présente une 
haute tolérance à la salinité. Le tableau 1 indique les pertes de produc-
tion des bulbes (%) pour le cycle suivant. Il n’y a pas de renseignements 
concernant le rendement de la floraison.

electric conductivity in 25oC 
(μS/cm)

Bulb production (%)

Up�to�1200 100
between 1200 and 220 85
between 2200 and 3700 70
between 3700 and 4500 50
between 4500 and 7000 35

over�7000 Survival

Table 5. Plant resistance to salinity

A1.3.4.2� IRRIGATION�SYSTEM

The demands of saffron cultivation are low regarding the applied 
irrigation system. Generally, three kinds of irrigation systems are be-
ing used: surface watering, sprinkler irrigation (artificial rain) and drip 
irrigation. Surface irrigation is mostly used in small-scale fields but in 
case of a loamy soil with bad drainage, excessive watering could lead 
to root suffocation since it is a very sensitive plant.

Without doubt, artificial rain offers the best irrigation solution for 
this cultivation. It offers very effective control on water distribution. It 
enables also foliar application of fertilizers from March to April, help-
ing thus the plant to grow significantly. 

Drip irrigation is specially suggested for soils with salinity prob-
lems where the maintenance of salt free moisture in the bulb is im-
portant for a healthy grow of the plant. Drip irrigation is suitable for 
intensive cultivation under plastic or greenhouses, where watering 
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should be increased gradually in order to supply the plant with nutri-
tion solution and avoid irrigation stress. 

A1.3.4.3	 Water	demands	and	irrigation	planning

Compared to other cultivations, the demands of saffron in water 
are very limited. Saffron is resistant to aridity and adapts very well to 
different ways of irrigation. 

The periods of bulb formation and especially flowering periods are 
of great importance for this cultivation. Too much foliage growth must 
be avoided before bud burst. Irrigation must be postponed as long as 
possible, because it is necessary to know the condition of the roots and 
buds before watering. Before irrigation the plant must have all its roots 
already developed.

Fields supplied with water during root growth and around three 
weeks before blooming, have bigger flowers (120.000 flowers per kg) 
compared to a field where no irrigation is applied (200.000 flowers per 
kg). A simple supply of 40 mil. would be satisfactory. Afterwards, if no 
rain has fallen until harvesting, a low irrigation of 15 mil. would elimi-
nate problems created by crust formation.

If the climate is cold, it is recommended to stop irrigation through-
out winter and start irrigating again in spring. In case of “mild” winters 
a low irrigation of 40 mil. is possible, and only when there is no frost. 
Great demands on water become obvious during the period of bulb form-
ing. From the beginning of this period and until ¾ of the cultivation is 
exhausted, a monthly irrigation of 35-45 mil. is suggested. Generally, 
150 mil. are divided in four watering phases. 

A1.3.5� FERTILIZATION

A1.3.5.1	 Organic	and	mineralized	fertilizers

Some researchers assure that no fertilizing is necessary for this 
cultivation. Their argument is that the plant has enough nutritious ele-
ments stored in the bulbs as well as a balanced amount of active sub-
stances that make fertilizing unnecessary. On the contrary, and based 
on the fact that saffron is a soil depleting cultivation, other researchers 
suggest the use of organic fertilizers and mineralized supplements such 
as phosphorus or potash.

In Sardinia, some of the cultivators, apart from the initial use of 
organic substances, add low amounts of mineralized nitrogen fertilizers 
(for instance: urea or ammonium nitrate) at the end of the winter in or-
der to activate vegetation, and seldom three parts of fertilizers (8/24/24) 
during Autumn, after flowering.

In Western Macedonia, fertilizing consists of non organic prepara-
tions, incorporated organic substances, fresh hay. Some cultivators do 



10�

not use any fertilizers at all. Generally, natural manure is avoided --ex-
cept for organic cultivation- in order to avoid migration of weed grain.

A1.3.5.2	 Fertilizers

Sadeghi et al (1992) carried out many surveys comparing the ef-
fects of various manure mixtures with nitrogen, phosphor and potash 
in saffron cultivation. They came to the conclusion that nitrogen has the 
most important effect on flowering rates and vegetation duration. On the 
contrary, phosphor and potash supplements show no significant effects. 
Regarding the need for secondary elements like calcium and sulfur or 
trace elements like iron, no reliable information on quantities, is avail-
able.

In Castile-La Mancha, the most common fertilizers among cultiva-
tors, are mixtures of ammonium, potassium sulphate and ammonium 
nitrate. 

A1.3.5.3	 Fertilizer	dosage

In the province of Albacete, the following annual dosage of mineral 
fertilizer is applied: 40-50 UF nitrate in form of potassium nitrate (21%), 
80-100 UF P2O2 in form of superphosphate potash (18% P2O2) and 
100-200 UF K2O in form of potassium shulphate (60% K2O).

According to Sadeghi et al (1992), fertilizing with 100 kg urea per 
hectare increases flowering efficiency.

In Western Macedonia, the recommended chemical fertilizing used 
is a mixture of N-P-K according to the formulas of 100 kg per hectare 
(11N-15P-15K) + 20 kg per hectare (0N-0P-5K).

A1.3.5.4	 Fertilizing	season

Manure and mineral fertilizers are applied in the soil at about three 
months before planting. During the second cultivation year as well as 
during following years, fertilizing occurs 20 to 30 days before flowering, 
depending on rainfall during May (Perez, 1995).

A1.3.5.5	 Fertilizing	techniques

The incorporation of the organic fertilizer takes place directly after 
it has been spread on the field. Covering should not be accompanied by 
turning, because such combination could lead to ammonium nitrate loss 
through evaporation. The fertilizer should be spread out equally over the 
cultivation and in layers of similar thickness, i.e. 12 and 15 cm.
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A1.3.6� ERADICATION

Weeds cause a loss of 5 to 20 % of the cultivation (Perez, 1995). Wild 
plants function also as a focus for parasites and disease proliferation.

A1.3.6.1	 Mechanized	eradication

In Castile – La Mancha, weeds are traditionally removed by hand 
(digging) and recently by mechanized digging between the furrows. Ma-
nure is incorporated during pre- planting, after the weeds have been 
removed. Digging of the surface during pre-planting and during the 
months of April and May should be sufficient for eradication.

When weeds appear, digging at 10-12 cm depth is recommended, one 
month after planting. Caution is suggested in order to avoid damaging the 
bulbs (Perez, 1995). Digging the surface in-between the furrows will take 
place in September in order to break the crust and remove the weeds. In ad-
dition, a supplementary digging could soften the soil and help aeration.

In Western Macedonia, weeds are being removed with light digging 
or by using a rotary cultivation machine before and after bulb planting. 
The digging depth after planting should not exceed 8-10 cm in order to 
avoid exposure and damage of the bulbs. After weed growth (springtime) 
and during dormant period of the bulbs (summer), weeds are cut off and 
burned on the field few days after cutting.

In Sardinia, the tools for germination consist in digging by hand 
along the furrows while mechanized weed control is used for spudding, 
milling or banking up the field.

 
  A1.3.6.2	 Chemical	germination

In Castile – La Mancha, the chemical products used mostly, are two 
carbamates (contact herbicide) that remain for a short time in the soil: 
diquat and paraquat are applied between June and August and during 
the dormant period. The dosage varies between 2 and 4 Lit per hectare 
(ITAP, 1998). Diquat is used to fight weeds with narrow leaves while 
paraquat is used after weed appearance. 

From 1999 until 2004, ITAP carried out various researches on the 
use of different germinators such as glyphosate, linuron, metribuzin, 
pentimethaline and bentazon in saffron cultivation. These germina-
tors have been applied separated or in combination during December 
or February depending on their function. In the case of separate use, 
metribuzin 70 % (1 kg per hectare) has proved to be the best solution 



10�

against weeds without negative effects on flower efficiency. Glyphosate 
20 % (8,5 Lit per hectare) proved to be the only germinator causing for-
mation of irregular flowers directly after its use. The best results regard-
ing flower quantity and weight, as well as stigma weight were achieved 
with mixtures of metribuzin 70 % (1 kg per hectare) and pentimethaline 
33 % (3 lit per hectare) or mixtures of metribuzin 70 % (0,75 kg per 
hectare), pentimethaline 33 % (3 lit per hectare) and bentazon 48 % (3 
lit per hectare) (Fig. 3).

Chemical germination products are used neither in Sardinia nor in 
Western Macedonia. 

A1.3.7� PHYTOSANITARY�PROTECTION

Generally in the regions mentioned herein, saffron is usually planted 
in a light soil with efficient water drainage, without flooding problems 
and without previous corps that could bear pathologies transmissible 
to saffron. 

The greatest problems for the bulbs are the funguses Fusarium 
Oxysporum f. sp. Gladioli, Rhizoctonia croccum and Rhizoctonia vio-
lacea Tul as well as the acarina Rhizoglyphus. According to Benschop 
(1993) the main fungal diseases attacking saffron during storage are 
Penicillium verrucosum var. Corymbeferum, Uromyces croci Pass and 
Fusarium sp.

A1.3.7.1	 Disinfection	of	planting	material

In Castile – La Mancha, bulb disinfection, as a preventive measure 
or against various symptoms, is performed in various alternative ways: 
after applying the disinfection solution, it is important that the bulbs are 
immersed in the fluid and then dry on air. In this way, possible patho-
genic factors find no suitable environment for growth.

In Western Macedonia, bulb disinfection often takes place before 
planting, using fungicides like Brassicol or potassium sulphate.

Phytosanitary measures in Sardinia are limited in the treatment of 
the propagating material with substances based on copper. Anti infec-
tive defense is applied by selection of healthy propagating material and 
by destroying those plants that have been already infected during the 
planting cycle.

A1.3.7.2	 Enemy	control

In all three countries, saffron cultivation suffers from rodent at-
tacks (rats) that are nourished with bulbs. Various methods exist 
nowadays against rodents but the following are most commonly used:

· Setting traps at rodent holes entrances
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· Putting smoke cartridges into the holes
· Hole and tunnel destruction through machinery 
The field surface can also be damaged by rabbits, hares and mice.

A1.3.8� HARVEST

A1.3.8.1	 Preliminary	ploughing

In Castile-La Mancha, a month before flowering, the field is prepared 
for planting. In traditional planting a surface digging between the furrows 
is usually applied in order to break the crust, to soften and aerate the soil 
and to remove the weed (Perez, 1995). In case of chemical eradication, 
crust breaking must take place by a hand rake in case of small-scale 
surfaces or by tractors with forks in case of larger fields. 

In Western Macedonia, at the beginning of October, cultivators dig the 
field in different places in order to control the bulbs and see if they have 
grown thorns. When thorns become visible on the surface of the furrows, 
flowering begins within 6-7 days. 

In Sardinia, surface grubbing is takes place once or twice right after 
the beginning of the rain season at the end of the summer.

A1.3.8.2 Flowering potential

Planning of flower harvest is one of the most important tasks due 
to the ephemeral life span of the flower and also due to the fact that 
quality suffers if the flowers are exposed to bad weather.

In Castile-La Mancha, generally, the flowering period lasts 10 
days, but the first five days give 70 % of the whole harvest. Fig.1 
shows flowering through dry stigmas efficiency during the whole flow-
ering period for each year.

In Sardinia, flowering begins during the first 10 days of November 
and lasts approximately 20 days depending on the climatic condi-
tions. During flowering, two or three production culminations appear, 
which bear the local name groffu.

A1.3.8.3 Flowering estimation

The beginning of the flowering period can be predicted according 
to sunlight intervals and temperature, with very narrow error margin. 
The best temperature is about 18oC. But if we consider that flowering 
begins at temperature culminations then the first flowers appear at a 
temperature of 23 and 25oC during the day and 10oC in the nighttime. 
The quote of the sunlight intervals can easily be used as an indicator. 
The resulting value should be close to 1,1. Periods with cold and wet 
climatic conditions could result in early flowering. 

In Western Macedonia, at the beginning of October, cultivators dig 
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up the soil in different locations in order to examine the bulbs and see 
if they have grown sprouts. When sprouts appear on the surface of the 
furrows, flowering begins within the following 6 – 7 days.

In Sardinia, in order to plan harvest, especially during full flower-
ing season, cultivators predict flowering by observing the plant one day 
before, and are focused mostly on the peduncle during the pre-emersion 
phase.

A1.3.8.4 Flower harvesting methods

A1.3.8.4.1	Harvesting	by	hand

Traditionally, in Castile-La Mancha, flower harvesting is a task per-
formed by hand. The flowers are cut at the foot of the crown and put 
into narrow baskets (in order to avoid crushing) (Pic. 5). In addition to 
hard weather conditions the uncomfortable body position adapted by 
the workers makes such task difficult.

Harvest efficiency varies and depends on human factors, cultivation 
and weather conditions. Galigani and Garbati (1999) estimate a daily 
yield of 8 to 16 kg of flowers per person. According to information gath-
ered from various Spanish cultivators, daily yield is estimated at 14 to 
18 kg of flowers per person in 5 or 6 working hours.

In Western Macedonia, flower harvesting takes place every day be-
tween 09:00 and 17:00 hours. The flowers are cut off cautiously at the 
foot of the petals. This task is carried out by hand, and only when the 
flower is completely open.
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Harvesting of saffron flowers (ITAP)

A1.3.8.4.2 Harvesting by hand with mechanical assistance 

In Spain, various types of assisting machinery have been tested in 
order to improve the uncomfortable position of the workers during har-
vesting. The worker sits very close to or lies on the ground (pic. 6). The 
machine moves by electric motors with battery power. This machinery 
has also the advantage of carrying sockets for the flower boxes.

A1.3.8.4.3	Mechanized	harvesting

The Spanish company “Cia General Azafran” has constructed various 
types of a more or less complicated machines for flower harvesting. A cut-
ting bar cuts the flowers near to the ground. A conveyor canvas transports 
the flowers to the container boxes.

This method increases harvesting efficiency and reduces production 
costs. On the other hand, its handicap is that it creates a lot of dirt and 
smears the stigmas of the open flowers with soil. They also cut the leaves 
that have grown together with the flower affecting eventually the future 
growth of bulbs (Tammaro, 1990). However, the existence of leaves (es-
parto) is also a handicap on the efficiency during harvesting by hand since 
it takes a lot of time to remove the leaves.
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Saffron field at peak of its vegetation activity (ERSAT) 

Fig. 6. Harvesting machines for saffron flowers 
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A1.3.8.5 Efficiency

In Castile-La Mancha maximum efficiency is reached during the first and 
second year (i.e. the second and third flowering year) and diminishes in the 
following years. Efficiency decrease depends closely on the salinity of the cul-
tivation. If the salinity is good, the production cycle can last even up to seven 
years.

In Western Macedonia, the annual saffron production reaches an average 
of 10 kg per hectare and depends to a large extent, on the climatic conditions 
during fall.

In Sardinia, efficiency varies greatly during the four years of the production 
cycle. In the first year, production reaches 650.000-700.000 flowers per hectare 
(5 kg of dry stigmas per hectare), in the second year about 1.300.000-1.400.000 
flowers per hectare (10 kg of dry stigmas per hectare), in the third year produc-
tion reaches 1.950.000-2.100.000 flowers per hectare (15 kg of dry stigmas per 
hectare) and in the fourth year production falls to 1.300.000-1.400.000 flowers 
per hectare (10 kg of dry stigmas per hectare).

A1.3.9� BULB�HARVESTING

A1.3.9.1	 Bulb	grubbing
Bulb grubbing is the most important task for the cultivation of saf-

fron. The quality of the planting material is closely related to the possible 
wounds that occur on the plant during grubbing. Thus it is important, 
that the applied systems would not damage the bulbs. It is also impor-
tant that the bulb should not be exposed to the sun for more than 2 
hours. The bulbs should be stored in dark places with sufficient ventila-
tion and on a layer of no more than 40 cm. Material should be treated 
very cautiously during each task. 

In Castile-La Mancha, grubbing takes place in June and July, when 
the temperature is high and the soil very dry. If the ground has not been 
treated and sand is lacking, this could lead to the formation of earth 
lumps, decreasing thus efficiency and increasing the possibility of plant 
injuries (especially when machinery is used). There are two solutions to 
prevent a situation like this:

· Light field irrigation 48 hours before grubbing. Immediately after ir-
rigation is completed, grubbing should take place since it would be fatal for 
the bulbs to stay in this humid environment at this time of the year.

· Treating the soil in a narrow depth of 10 cm. This would have no 
negative effects provided the plants lie on the same level.

End of August would be not a good season for grubbing because 
during this time the plant grows roots. The stems are 1 and 2 cm long 
and difficulties in the next sprouting could occur.

In Western Macedonia, in order to interrupt cultivation, bulb grub-



114

bing takes place after 7 or 8 years. The bulbs that will be used for the 
new cultivation, are collected during May – June. Bulb grubbing is per-
formed by tractor ploughs or other grubbing machinery. Prior to their 
use, they are cleaned, selected and stored for 40 to 50 days in a cool 
and dark place.

In Sardinia, a hilling up plough is used that is pulled by a tractor 
or horse. The grubbed bulbs are collected hand and placed in boxes for 
transport to the premises of the cultivators in order to be cleaned. Bulb 
grubbing is takes place at the end of the cultivation cycle during the 
months of June and July.

1.3.9.2	 Cleaning

In Spain, cleaning is performed in order to remove the damaged 
plants, achieving thus better planting densities and improved cultiva-
tion cycles.

Prior to cleaning, all foreign objects such as soil, weed and other 
plant residues must be removed from the plant. Further on, some parts 
of the plant must be also removed such as the outer housing and all 
bulbs from former cycles that remain attached on the bulb’s foot. All 
tasks must be carried out without damaging the plant or leaving the 
white and pulpy pert of the bulb uncovered. Before and after cleaning, 
the bulbs should be stored unexposed to direct sun light and in layers 
of less than 40 cm. All infected relicts will be burned. Sometimes some 
bulbs are seriously infected and weigh less than the healthy ones. Im-
mersing these bulbs in water is suggested in order to remove the soil 
residues. The bulbs should be dried by the use of air. 

In Sardinia, the outer housing of the bulbs is removed directly af-
ter grubbing (June – July). Trimming allows the further use of healthy 
bulbs that carry no fungus symptoms and with a diameter larger than 
2,5 cm. After grubbing, cleaning and trimming, the bulbs are stored in 
plastic bags and wooden or plastic boxes, unexposed to sunlight, in dry 
environment until planting, which traditionally, takes place between the 
first half of August and the first half of September.

In Western Macedonia, the outer housing of the bulbs is cleaned by 
hand before planting.
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A1.4 MeCHanizaTion of saffron CulTivaTion in THe fielD

In Spain following techniques are mainly applied.

A1.4.1� BULB�PLANTING

A1.4.1.1	 Special	equipment

Available technology for other bulbous plants can be applied in saf-
fron cultivation as well. All planting machinery, suitable for planting 
freesia or irises can be used with no modifications in the saffron cultiva-
tion. Such machinery fulfills all traditional demands. The machines can 
be adjusted in order to obtain appropriate planting depth. 

Seeding machinery can be adjusted to the specific demands of each 
seeding type, either in rows with distances varying from 20 to 50 cm or 
in different levels of 1 meter in their superior part).

Planting with nettings is a new technique that makes grubbing eas-
ier. The eyes of the small bulbs have a diameter of 5 mm and the eyes 
of the larger bulbs have a diameter of 12 mm. The nettings are placed 
into the planting tubes of the machinery.

1.4.1.2 Modification of various types of cultivation machinery

In case cultivation machines for potatoes, onions or garlic are al-
ready available, then the same can be used for saffron cultivation as 
well. Given the fact that these cultivations do not need delicate han-
dling, the machinery must be modified in order to avoid damaging the 
bulbs.

A1.4.2� CLEANING,�SORTING�AND�DISINFECTION

A1.4.2.1	 Cleaning

Prior to sorting, saffron bulbs are subjected to all usual procedures 
applied in other bulb cultivations, too. In order to remove soil residues 
from their surface, the bulbs are forwarded on a vibrating roll belt.

Afterwards, the bulbs travel over two moving belts equipped with 
rubber fingers that move simultaneously at different speed. Thus new 
bulbs can be separated from the old ones and the biggest part of the 
outer housing is being removed. Eftsoon, bulbs fall through the rolls into 
containers. Further on, the bulbs are being transported on a 3 meter 
belt in order to be cleaned by hand. 
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A1.4.2.2	 Sorting

The machinery used for this task, carries sieves (with different eye 
diameter) and the bulbs are transported with the help of vibrating belts 
or plates. All material that comes in contact with the bulbs should be 
wooden or covered with rubber or plastic. Bulbs with a diameter of 18 
mm will not produce flowers the current year. Bulbs with a diameter 
between 18 and 30 mm are able to deliver flowers the current year and 
will be chosen for the cycles of the year 3 and 4. Bulbs with a diameter 
larger than 30 mm will be used for intensive cultivation or for shorter 
cultivation cycles.

At this stage the bulbs are ready for disinfection.

A1.4.2.3	 	Bulb	disinfection

For the disinfection line, sprinkler systems spread water over the bulbs 
while being transported on moving belts.

A technique by hand can be then applied, consisting in emerging the 
bulbs in containers with disinfection solution for 5 minutes in order to 
soak thoroughly.

A1.4.3� BULB�HARVESTING�

A1.4.3.1	 Special	equipment

Various grubbing machines are used, depending on whether netting 
planting has been applied or not.

If no netting has been used, the task is carried out in one piece. 
A machine, equipped with a vibrating knife sticking ca. 40 cm in the 
ground, collects and protects the bulbs. An important flaw of this sys-
tem is that it drags along a great amount of soil. Further on, if the soil 
is not sandy, large clots could be formed, damaging thus the bulbs. The 
transport belt has a narrow ankle in order to hinder bulbs from falling 
out. When the bulbs reach the end of the belt, they are transported to 
storage containers on vibrating bars. The storage containers are covered 
with canvas to avoid bulb damages.

When netting planting has been applied, two harvest phases are nec-
essary. First, bulbs and nettings are placed on the ground. A knife enters 
the ground into 30 cm depth and the netting passes through a frame that 
removes attached soil. After that, the eyes are being cut and destroyed 
through burners. The advantage of this system is that only bulbs can 
reach the storage containers. The machine moves very slow in order to 
avoid bulb destruction and the efficiency is about 1 hectare per day.
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A1.4.3.2	 Modifying	other	cultivation	machines

Modified machinery can be applied only in small-scale fields where 
the bulbs have been planted in lines. Preferably, those machines should 
normally be used for grubbing potatoes and bringing the bulbs on the 
surface of the field. At that point, bulbs are picked up by hand. Bulbs 
collected by such method, are clean, free from soil and weeds. A great 
number of bulbs, especially the small ones, remain within the ground 
as they are covered by the soil falling on the ground.

A1.4.4� FLOWER�HARVESTING

Mechanized flower harvesting is possible only when the field has 
been prepared accordingly after planting or during the end of the sum-
mer and if the cultivation is already some years old. In this case, the 
machinery needed is moulding machines that till at a depth of 3 to 10 
cm depending on the position of the sprouts. After tilling, the soil is flat-
tened and pressed by a rolling machine (a free moving roll would rather 
over churn the soil instead of compress it). The soil should be free from 
weeds and other residues.

The machine for mechanized harvesting has been described in a 
previous section

A1.5 forCeD saffron CulTivaTion 

A1.5.1� �BULB�PRODUCTION�IN�THE�FIELD�

Bulb production systems through forced cultivations demand a great 
amount of vegetable material deriving from the fields. In Albacete (Spain) 
tests on forced cultivations are being carried out in order to study the 
effects of the size of the bulb and the planting density in relation to the 
efficiency and quality of the cultivation. The best results were achieved 
by planting the bulbs with a diameter larger than 30 mm in density of 
200 to 300 bulbs per m2. The outcome was 28,4 Mg per hectare and 
36,6 Mg per hectare respectively (De Juan et al, 2003).

A1.5.1.1	 Reproduction	material	sanitation

The bulbs used in forced cultivation should not bear any damages 
that could allow infections by microorganisms. Infections could have 
negative results, causing flower dismissal
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A1.5.1.2		Annual,	biannual	and	triennial	production

The bulbs that will be used in forced cultivation should have al-
ready carried flowers twice in the field. The vegetable material for bulb 
propagation one year after planting is not suitable for forced cultiva-
tion. Its ability for flower production is very limited compared to the 
biannual and triennial production, given the fact that the produced 
flowers correspond to the developed sprouts.

A1.5.2��CULTIVATION�IN�STORAGE�ROOMS�UNDER�CONTROLLED�MICRO-
CLIMATIC�CONDITIONS�

A1.5.2.1	 	Bulb	storage

A1.5.2.1.1	Temperature	conditions

When bulbs are stored at 0oC, sprout production stops and no al-
teration is caused to the bulbs.

Flowering takes place in bulbs with a diameter larger than 20 mm 
and at temperatures varying between 23 and 27oC. Under such condi-
tions, maximum flowering is achieved within 45 to 60 days of hatching 
(Valero et al, 2004). 

A1.5.2.1.2 Atmosphere modification and control

Relative humidity should vary between 70 and 80 % in order to 
hinder the development of microorganisms while causing very little 
weight loss to the bulbs. The above temperatures vary according to 
storage temperature, weight control and health condition of the bulbs.

CO2 levels should not exceed 2500 ppm. Ethylene levels should 
be controlled thoroughly because bigger concentrations may disturb 
bulb dormancy and cause flowering as well as physiological imbalances 
(Valero et al, 2004).

 
A1.5.2.1.3	Storage	duration

Bulbs may be stored in storage rooms that fulfill the above tempera-
ture conditions (ventilation should be possible in containers or trays). At 
25oC storage duration varies between 70 and 160 days. At 30oC, storage 
should not exceed 150 days – bulbs may begin sprouting and produce 
hence a limited number of flowers (Valero et al, 2004). No duration limit 
is given if the storage temperature is kept at 0oC.
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A1.5.2.2 Flowering in storage rooms

A1.5.2.2.1	Planting	density	in	trays

In forced cultivation, it is important that the trays should be piled up 
in order to maintain as much bulbs as possible in limited space.

Planting density depends on the size of the bulb. Given the fact that 
the recommended bulb diameter should be 30 mm or more, an average 
of 472 bulbs is needed per m2 (Valero et al, 2004). The bulbs remain in 
the trays until the end of the flowering process and are planted directly 
thereupon, in the field in order to propagate.

A1.5.2.2.2	Underlay

The trays, where the bulbs are placed, are covered with an inert 
underlay such as micanite that enables flattening. Its purpose is to hold 
humidity and supply the growing layer for sprouts and roots.

A1.5.2.2.3	Irrigation	control

When climate conditions allow the transition from storage to flower-
ing, then the time is appropriate for watering. Irrigation frequency and 
intensity depended largely on the underlay quality and the needs of the 
cultivation. Flowering initiation can be predicted with very narrow error 
margin according to the first irrigation.

A1.5.2.2.4	Temperature	and	light	control

A temperature between 17 and 18oC is suitable for flowering. The 
time needed for flower development at this temperature, varies according 
to storage duration. After long storage the flowers grow faster (Valero 
et al, 2004).

Bulbs do not need light except during flowering period, in order to 
avoid  whitening (excessive and unbalanced leave and stamen develop-
ment that could use up all reserves and hinder flower growth).

A1.5.2.2.5 Flowering period

Flowering may last around 100 days. The average flowering duration for 
each bulb “compartment” is 13 days (Valero et al, 2004). Bulb production in 
each tray is slow during the beginning and the end of the flowering period, 
while up to three maximum flowerings are possible during this time.
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A1.5.2.3.	Mechanized	forced	cultivation

Mechanization of a part of the stages in a cultivation, such as plant-
ing, grubbing, disinfection and drying has already been described in 
former sections. However, there are other procedures that could be 
mechanized as well:

A1.5.2.3.1 Tray filling

This task could be well mechanized although manual labor would 
still be necessary. A construction with a hopper over a transporting belt 
could provide a solution.

A1.5.2.3.2	Providing	the	underlayers

A similar construction to the above could be used. The filled trays 
could be transported on a belt underneath a dosing hopper.

1.5.2.3.3	 Irrigation

A sprinkler system could be placed over the trays as part of the 
lighting system in the flowering zone.

A1.5.2.3.4 Flower cutting

The trays could be transported on a moving belt underneath a cut-
ting bar. This system would inevitably cause damages due to different 
flower sizes.  

A1.5.2.3.5	Underlay	and	tray	recycling

After procedure completion the trays as well as the underlay are 
cleaned for further use.

A1.5.3	 Cultivation	in	macrotunnels	and	greenhouse	tunnels

A1.5.3.1	 Covering	material

Forced cultivation could be carried out in macrotunnels or green-
house tunnels. Early flowering could be achieved by temperature, 
relative humidity and light control, through adapted arrangements 
and covering materials.
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saffron TreaTMenT 
in sPain, GreeCe anD iTalY

Following pages contain a detailed 
description of the flower treatment proc-
ess, beginning from harvesting the flow-
er in the field until the flower is trans-
formed into the saffron spice. The proce-
dure differs in each of the three regions: 
La Mancha (Spain), Western Macedonia 
(Greece) and Sardinia (Italy).

A2.1 floWer TransPorTaTion 
anD ConservaTion

In order to conserve flowers under 
best conditions for further treatment, 
flowers are transported from the field 
into special container. In Western Mac-
edonia, cultivators use special baskets, 
made from various materials. In Cas-
tile-La Mancha, the baskets are made 
from osier or rush, bearing various 
heights and diameters. The flowers are 
placed very carefully into the baskets. 
The baskets are not overloaded in or-
der to prevent damaging the flowers. 
In Sardinia, the baskets are made from 
the branches of olive trees together 
with young reeds. In case of wind dur-
ing harvesting, baskets with narrow 
openings are used in order to prevent 
the lighter flowers to be blown away.

After harvesting, the flowers are 
transported as fast as possible, in 
wooden or plastic containers (Sardinia) 
or in the initial harvest baskets (West-
ern Macedonia and Castile-La Mancha) 
to the room where treatment begins. If 

Saffron flowers in a 
typical Sardinian basket 

(Corongiu)
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the weather is rainy during harvesting, the flowers are being spread out 
on canvases or on clean ground to dry. Under normal conditions with 
no rain, the flowers are spread out on tables for cutting (separation of 
the stigmas from the remaining blossom). All three regions agree on the 
fact that the duration of this cutting/separating procedure is crucial for 
the quality of the final product. Hence, harvesting, drying and cutting 
should take place on the same day. 

A2.2 seParaTion

In order to conserve flowers under best conditions for further treat-
ment, flowers are transported from the field into special container. In 
Western Macedonia, cultivators use special baskets, made from vari-
ous materials. In Castile-La Mancha, the baskets are made from osier 
or rush, bearing various heights and diameters. The flowers are placed 
very carefully into the baskets. The baskets are not overloaded in order 
to prevent damaging the flowers. In Sardinia, the baskets are made from 
the branches of olive trees together with young reeds. In case of wind 
during harvesting, baskets with narrow openings are used in order to 
prevent the lighter flowers to be blown away.

After harvesting, the flowers are transported as fast as possible, in 
wooden or plastic containers (Sardinia) or in the initial harvest baskets 
(Western Macedonia and Castile-La Mancha) to the room where treat-
ment begins. If the weather is rainy during harvesting, the flowers are 
being spread out on canvases or on clean ground to dry. Under normal 
conditions with no rain, the flowers are spread out on tables for cutting 
(separation of the stigmas from the remaining blossom). All three regions 
agree on the fact that the duration of this cutting/separating procedure 
is crucial for the quality of the final product. Hence, harvesting, drying 
and cutting should take place on the same day. 
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Separation in Castile-La Mancha (UCLM)

A2.3 DrYinG of sTiGMas

Drying is the most important part of the whole procedure and a 
very precarious one, during which stigmas lose 20% of their initial 
weight and turn into the saffron spice. Generally, drying can take place 
by two different ways: according to the first, as applied in India, Iran 
or Morocco, the stigmas are spread out on large surfaces and left to 
dry at the temperature of the existing environment (under the sun or 
in shadow, in sufficiently ventilated rooms). The other way of drying 
is to apply high temperatures on the stigmas either through hot air 
streams or by toasting them or by placing them in rooms with control-
led temperature.

The latest of these techniques is used in all three European regions 
even if some procedures differ slightly according to local experience. 
The producers of all three regions agree on the point that the stigmas 
should be dried on the same day after harvesting before separation. 
If separation can not take place on the harvesting day, the stigmas 
should be spread on the ground, on plastics, in sufficiently ventilated 
rooms and on a layer of 10 cm or less (in order to avoid flower sticking 
and damage of the stigmas).
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In Castile-La Mancha, the wet stigmas are spread out in a layer 
of less than 22 cm, on metal or silk sieves. The sieves are placed on a 
heating source. The most common heating sources for saffron drying 
nowadays are fire, butane gas ovens or coal from vines. Other heat-
ing sources, though seldom used, are wooden drying plants, electric 
braziers, heater coils and air heaters. The drying temperature should 
always be above 70oC and is applied for almost half an hour. Follow-
ing features define the drying condition of saffron: feel, color, aroma 
and appearance. Optimized humidity is approximately at 10%, so that 
the packaging process should not stress the product and make extra 
wetting necessary.

Sieve used in Castile-La Mancha for the drying of stigmas 
(UCLM)

In Western Macedonia, stigmas are laid out on silk sieves in a 
controlled temperature environment of 25 to 30oC for 12 to 24 hours. 
Achieved optimized humidity for the final product varies between 10 
and 20%. The saffron is dry as long as it can be easily detached from 
the surface of the sieve.

In Sardinia¸ “feidatura” is prior to drying and consists in wetting the 
stigmas with extra virgin olive oil (a quarter of a tea spoon for 100 gr of 
wet saffron). It is said that “feidatura” improves stigma appearance and 
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perseverance. Afterwards, the stigmas are placed on wooden planks and 
dried under the sun or near the fireplace. During the last years small 
electric dryers with thermostat are frequently used at a temperature of 
approximately 45oC.

Fig. 3. Separation procedure, “feidatura” 
and drying in Sardinia

The main conclusion regarding drying process is that the ap-
plied means (heating source, temperature and duration of proce-
dure) is crucial for the organoleptic features of saffron (color, taste 
and aroma). Furthermore, an important factor determining the 
value of this spice, is its size. Thus, it is recommended to choose the 
suitable conditions for producing larger length and mass. Gener-
ally, fast drying techniques produce shorter saffron spices and if 
warm air steam is applied, the size is inversely proportional to the 
supplied steam amount. On the other hand, drying in room tem-
perature produces dark color saffron, which is used to make saffron 
powder with a strong red color. 
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A2.4 saffron CleaninG

In Western Macedonia, after drying and before packaging, all foreign 
parts that are eventually still present are removed by hand. In order to 
remove any existing metal objects, special magnet-equipped machinery 
is applied. In Castile-La Mancha, the producers remove stamens and 
other flower parts that could eventually be present, by hand. In Sardinia, 
after completion of the drying procedure, saffron is kept in sealed metal 
containers before packaging.
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sToraGe anD PaCKaGinG 
 of saffron 
  in sPain, GreeCe anD iTalY

Storage and packaging are two very 
significant procedures for preserving the 
initial quality of the saffron spice. Fol-
lowing, various methods applied by pro-
ducers, producers-traders and packers 
in Castile-La Mancha (Spain), Sardinia 
(Italy) and Western Macedonia (Greece) 
are described in detail.

The producer caries out all tasks 
following saffron harvesting (separa-
tion of the stigmas, drying and storage). 
However, he does not sell products un-
der a specific brand name: his role is 
to supply the product to the packers / 
traders, who will perform packaging. In 
the case of producer – trader all tasks 
are carried out by the same person. The 
packer – distributor, purchases, cleans, 
sorts out and sells the spice.

All these professionals carry the re-
sponsibility of preserving saffron in best 
conditions until the product is sold.

During storage of saffron, in order 
to maintain best possible conditions, 
following factors should be taken into 
consideration:

•  Storage duration
•  Temperature
•  Relative environment humidity 
•  IR radiation
•  Sample consistency

Dried stigmas for weighing 
(ERSAT)
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A3.1 sToraGe before PaCKaGinG

In Castile-La Mancha, the producers and producers-traders, store saf-
fron for about one year. Nowadays, effort is made to eliminate the myth of a 
long-term conservation regarding saffron. The market trend is to purchase 
and trade saffron during the same year of its production (an indispensable 
condition for saffron with a designation of origin). The use of thermo-hu-
midity meters enables temperature and humidity control, but the most 
common practice is to store the product in a cool and dark place.

Packers- distributors in Castile-La Mancha store saffron in cooling 
compartments. If no such facilities are available, saffron is stored in a 
cool place, unexposed to light. The storage conditions are:

· Temperature between 5 and 10oC
· Humidity: nowadays humidity varies between 30 – 50 %
The time between storage and packaging varies and depends on 

the packer. Some of them purchase the annual production and start 
packaging within a short period of time, according the current market 
demands. It is very common that after purchasing the new harvest, the 
older saffron is discharged due to loss of its organoleptic features. 

In the storage room, saffron is kept in plastic bags and in wooden 
or polystyrene containers.

In Western Macedonia, the producers store saffron at low tempera-
ture and in 2,5 kg containers or in 10-15 kg barrels or in plastic bags. 
The average storage time is one or two months. Relative humidity of saf-
fron is about 10% while the environment humidity is at 40-60%. Storage 
temperature is lower than 10oC. The producers – traders store saffron 
in refrigerators in 2,5 kg containers or in 10-15 kg barrels or in plastic 
bags. The average storage time is up to five years. Relative humidity 
of each sample is about 10% while environment humidity is about 40 
– 60%. Storage temperature is at 4oC.

In Sardinia, (producers and producers – traders) after drying of saf-
fron, the spice is kept in sealed tin foil or opaque glass containers in 
order to avoid any exposure to light and air. Saffron is kept in such con-
tainers before distribution. Generally, the product is distributed within 
12 months after harvesting. The storage rooms have a controlled tem-
perature and humidity environment.

In Sardinia and Western Macedonia the storage conditions applied 
by the packer – distributor are the same.

A3.2 ProCeDures before PaCKaGinG

The procedures that take place before packaging are manual weigh-
ing by small precision scales, cleaning, disinfection, humidity control, 
batch homogenization and grinding.  
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A3.2.1� �CLEANING:�REMOVAL�OF�FOREIGN�PARTS�AND�FLOWER�
� �RESIDUES

The term flower residues refers to: petals, free stamens (separated 
from the stigma), flower foot, pollen and ovary parts of Crocus Sativus 
L. (ISO TS-3632-1: 2003). Foreign parts are: leaves, stems, dry weeds 
and various other plant residues different from those described above, 
belonging to the flower Crocus Sativus L. (ISO TS-3632-1: 2003).

In Sardinia (producers – traders), cleaning of foreign parts takes 
place during separation of the stigmas.

In Western Macedonia (producers – traders) a special bench is used 
for visual control of foreign parts (small stones, hair, leaves, soil, insects, 
plastic parts etc). Saffron is then placed on a special shaking sieve for 
five seconds maximum in order to remove the pollen.

In Castile-La Mancha (packer – distributor), cleaning of foreign parts 
takes place by hand, with great care so as not to break any stigma 
– this task increases labor costs. Some packers perform tests on vari-
ous concepts to mechanize this procedure but the achieved results are 
not very satisfactory. 

A3.2.2�DISINFECTION�PROCESS

In Castile-La Mancha many packers apply various permissible disin-
fectants on the product, in order to prevent insect growth, given the fact 
that the use of methyl bromide and ethylene oxide is forbidden nowa-
days.

In Sardinia and Western Macedonia producers – traders do not per-
form any disinfection procedure.

A3.2.3�HUMIDITY�CONTROL

The humidity added to the product must be controlled in order to 
maintain legal standards and prevent mould and fungus development 
that weakens the coloring agents. The humidity levels are higher for saf-
fron threads than for saffron powder.

In Sardinia, producers – traders do not perform controls on humidity. 
Analysis carried out on samples show that humidity levels do not exceed 
10 %. 

In Western Macedonia (producers – traders) saffron is delivered to the 
“Saffron Cooperative” with humidity levels at 11,5 %. If humidity exceeds 
this level, the product must be dried in a special furnace, owned by the 
cooperative.

In Castile-La Mancha (packer – distributor) it is very common to light-
ly wet the stigmas during production of the saffron threads. This makes 
saffron softer and thus more resistant to breakage.
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A3.2.4�SAFFRON�SORTING,�MIxING�AND�LOT�HOMOGENIZATION

In Sardinia no additional sorting procedure takes place, since this 
production stage was carried out during separation of the stigmas.

In Western Macedonia, saffron is placed on a large table on which 
the various productions are sorted by hand at quantities of 20 – 50 kg 
in order to achieve lot homogenization.

In Castile-La Mancha, the producers select the material according 
to the specific quality requirements of the given order (material profile, 
cleaning, absence of insects, good color, good coloring agents, long stig-
mas and small percentage of broken threads).

It is common to select the already analyzed lots for mixing, in order 
to meet the client demands such as length of stigmas, saffron quality, 
attached or separated stigmas etc. This mixing task takes place by hand. 
Of great importance is also the sieving procedure, which helps obtaining 
saffron with treads of a specific length.

A3.2.5�GRINDING:�SAFFRON�POWDER�AND�GRINDING

In Sardinia (producers – traders), saffron is distributed in powder. 
Grinding takes place after toasting by traditional methods (for instance 
using smoothing iron over folder food paper, containing saffron stigmas) 
or with coffee mills or in case of larger crops by measurer- packaging 
machines.

In Western Macedonia (producer – traders), special machinery is 
used for saffron grinding.

In Castile-La Mancha, the grinding procedure is fully or semi-mecha-
nized, depending on the feeding system of the grinding machine. Dur-
ing this procedure the granulometric composition of the saffron can be 
selected by sieving (by hand or mechanized). It is much easier to grind 
dried saffron.

a3.3 PaCKaGinG

I Saffron packaging has three concrete and well defined objectives:
1.The product should reach the consumer in full preservation of 

all of its natural, nutritious, taste and aroma features.
2.The product should be protected from possible alterations 

caused by chemical or biological factors.
3.The product should be protected, as strongly as possible, from 

bacterial infection, which would hinder reduction of its microbic load 
and can be achieved through sterilization. 

Following rules must be obeyed in order to secure the above ob-
jectives:
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– The packing material should be chemically compatible with 
saffron.

– The packing should be impermeable in order to prevent aroma 
evaporation and humidity loss as well as to hinder aroma mixing with 
other products stored in the same room.

– The cap should guarantee hermetical sealing.

a3.3.1  Materials and product presentation

In Castile-La Mancha (producer – trader), materials used for the 
initial package, namely the one that comes in contact with the product, 
vary: cellulose, plastics (polyethylene, polypropylene, polystyrene, PET, 
PVC, cellophane), glass, aluminum, tin foil etc. All these materials do 
not provide best conservation but obey to market norms and usages. 
The best conservation material is the one protecting saffron from light 
and humidity exposure, without transmitting anything to the product 
such as smell, aroma etc. Usually saffron is packed in small packages 
(net weight 5 g). The form commonly used is in bulk. Generally, small 
polyethylene bags are used, packed in cartons or metal containers.

Various packing presentations are disposed to the packer – distribu-
tor, but single dose packages (of 1 mg) are mostly preferred as well as 
packages less than 5 g. The packing material is cellulose or transparent 
foil (used mostly for saffron threads). Generally the retailer-consumer 
does not ask for packages containing more than 5 g. of saffron. A market 
also exists for saffron in bulks. This market addresses food production 
enterprises, caterings or enterprises that pack the product under their 
own brand name (using mostly polyethylene bags placed in cartons or 
metal containers). These are the most technological advanced enter-
prises that use packages in controlled or neutral environment (using 
vacuum packing machines and materials that hinder oxygen and hu-
midity penetration).

In Sardinia (producer – trader), glass containers, paper or plastic 
are used for saffron packages. Furthermore, tone and cork packages 
are used as a traditional Sardinian packaging material. The packages 
weigh between 1/10 g and 5 g.

In Western Macedonia (producer – trader), saffron is packed in tin 
foil containers, in plastic boxes or bags, in glass containers or in mul-
tilayered bags. Saffron stigmas are packed in:

A)  Plastic boxes:
· 1g box (package 12 x 1g = 12g and 6 x 12g = 72g) 
· 1g box (package 12 x 1g = 12g and 6 x 12g = 72g, 12 x 12g = 144g)
· 2g box (package 12 x 2g = 24g and 6 x 12 x 2g = 144g) 
· 4g box (package 12 x 4g = 48g and 6 x 48g = 288g) 
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B) Tin foil packages 28g (package 6 x 28g = 168g) 

C) Glass jars 
· 1g jar (package 6 x 1g = 6g and 6 x 6g = 36g) 
· 2g jar (package 6 x 2g = 12g and 6 x 12g = 72g) 

Organic saffron is packed:  

Α) In threads within glass jar:
· 1g jar (package 2 x 1g = 2g)

Β) In threads within plastic boxes:
· 0,5g box (package 12 x 0,5g = 6g)  

C) in bags as powder:
· 1g (package 12 x 1g = 12g and 6 x 12g = 72g and 12 x 12g = 144g)
· 0,5g (package 12 x 0,5g = 6g)
· 0,25g (package 40 x 0,25g = 10g and 12 x 10g = 120g)
· 0,125g (package 4 x 0,124g = 0,50g)

A3.3.2�PACkAGING�PROCESS

In Castile-La Mancha, (producers – traders) all packaging stages 
of saffron, from filling to etiquette attaching, are performed by hand. It 
is not common for the producers-traders to apply mechanized proce-
dures. 

Despite the fact that some packaging enterprises have tried to mech-
anize packaging of saffron threads, the majority of the saffron sector car-
ries out this task by hand. The manual procedures involved are weighing 
and cleaning. Due to the fragility of the threads that should not break 
and the need for accurate weighing, mechanization becomes impossible. 
Precession scales are used for Saffron weighing in small portions and 
the maximum admissible variation is strictly defined by law and relates 
to production criteria and customer demands. Saffron powder packed in 
one use packages belongs to the mechanized tasks carried out by pack-
ers – distributors. This procedure is very well developed and packaging 
enterprises use great efficiency and dosing accuracy machines. The 
same machine can also attach etiquettes on the package.

In Sardinia (producer – trader), packaging is carried out by hand 
in most of the cases. Only large-scale enterprises perform mechanized 
packaging with machines that grind the stigmas and supply appropriate 
dosing. In Sardinia there are only two enterprises of that kind.

In Western Macedonia (producer – trader), saffron stigmas are 
weighted and packed by hand. The self-adhesive etiquettes on the out-
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side of the package are placed by hand. Saffron powder is packed in 
small bags by the use of a special machine that weighs and seals the 
bags. The bags are placed in transport boxes by hand.

A3.3.3� � USE�OF�COVER�GASES

In Castile-La Mancha (packer – distributor), cover gases are used 
in packages. This is a new developed procedure that aims at extend-
ing life span of saffron as well as at preventing oxidation that reduces 
the chemical and organoleptic features of the product. For obtaining a 
package under an adequate inert atmosphere, it is important to control 
the package material and ensure vacuum sealing.

 
A3.4 sToraGe afTer PaCKaGinG

In Castile-La Mancha (producer – trader), saffron is packed pur-
suant to the customer demands. Due to direct retailing, no storage is 
necessary.

In the case of saffron sold in retail, the packaging material consists 
of carton boxes that make transport easier due to their low weight. The 
product is sold directly from the boxes and is not stored longer than two 
days. Storage time by packers – distributors is also very short because 
the product is sold soon after packaging. The packed product remains 
in room temperature and humidity but it is recommended to store the 
product even during this short time, in a cool and dry environment.

In Sardinia (producer – trader) storage lasts also only few days be-
cause the product is packed pursuant to the trader demands.

In Western Macedonia (producer – trader), the average storage time 
after packing lasts an average of five years.
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QualiTY DeTerMinaTion 
TeCHniQues in sPain, GreeCe 

anD iTalY
It is difficult to define the term 

“saffron quality”, since there is a large 
number of parameters that have to 
be evaluated. In a simplified way, all 
these parameters can be separated 
in two larger groups: endogenous 
parameters (those defining the fea-
tures possessed by the spice) and ex-
ogenous parameters (those that are 
not part of the spice). Further on, the 
first group can be separated in two 
subgroups: physiochemical parame-
ters such as humidity, ashes content, 
coloring intensity etc, defined by spe-
cific evaluation techniques, and orga-
noleptic parameters, defined by a sen-
sory analysis. Exogenous parameters 
certify, through quality controls, the 
purity of the spice and ensure that 
the amount of bacterial flora and 
pesticides are lower than the amount 
defined by law. The following chapter 
describes all applied techniques used 
for quality determination in the three 
regions.

a4.1 PHYsioCHeMiCal De-
TerMinaTion

This group concentrates all param-
eters used for quality control such as 
coloring intensity or humidity content. 
The most significant difference among 
the three regions studied herein, is the 
reference framework for quality deter-
mination. Hence, while Sardinia ap-

Saffron flowers in a 
typical Spanish basket 

(UCLM)
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plies techniques used in European pharmaceutical industry, Greece 
and Spain work pursuant to ISO/TS 3632. Further, Spain uses also 
different standards and regulations with various objectives: export qual-
ity determination, quality determination for domestic market or quality 
guarantee and protection for saffron production in different geographi-
cal regions.

The supplied information regarding physiochemical determination 
is divided in three chapters: techniques based on the European phar-
maceutical industry, techniques pursuant to ISO/TS 3632 and finally 
various technical specifications.

A4.1.1�TECHNIQUES�BASED�ON�THE�EUROPEAN�PHARMACEUTICAL�
INDUSTRY�

The techniques for quality determination in Sardinia are based on 
methods of the European pharmaceutical industry or on other methods 
developed by local researchers. They certify that various parameters are 
within the limits defined by law as demonstrated in table 6.

Parameter acceptable limit

Weight loss (% p/p) Not�more�than�10�%

Coloring intensity (A – 440 nm) Not�less�than�0,44

Crude ashes (% p/p) Not�more�than�7�%

Crocine (% p/p) Not�less�than�7,28�%

Table 6. Parameters defined by Italian Law regarding saffron

A4.1.1.1	 Weight	loss	determination	through	drying

Drying takes place in a desiccant unit with air circulation at 105oC. 
A saffron sample of 0,2 g (threads) is placed in an aluminum capsule 
of a 10 cm diameter. The capsule remains in the desiccant unit at the 
above temperature until its weight is stabilized. Upon completion of the 
test performed on all samples that were delivered a day before, the dry 
residue is weighed. The comparison to the initial weight before drying 
gives the percentage of weight loss during drying.
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A4.1.1.2	 Determination	through	crude	ashes	

It is performed pursuant to the description of the European phar-
maceutical industry, on saffron samples dried at 105oC in desiccant 
unit until weight is stabilized. After exact weighing, the saffron sample 
is placed in a porcelain capsule and is burned at direct contact to the 
flame. The weight of the ashes is rendered in percentage of the dry ma-
terial. All values measured for the San Gavino Monreale production are 
lower than the highest admissible percentage and vary between 4,98 
and 5,60 %.

A4.1.1.3	 Determination	through	n-hexane	extractables

It is performed on saffron thread samples dried at 105oC in desiccant 
unit until weight stabilized and through a cold treatment with n-hexane 
in distillery. After extraction, the remaining substance is dried in nitrogen 
stream and is weighed. The weight difference is rendered in percentage 
for 100 g of dried material. Having regards to the traditional technique 
consisting in soaking the stigmas with extra virgin oil, a cold washing in 
n-hexane takes place, determining the weight of the extract. The obtained 
quantitative data vary between 0,89 and 1,09 %.

A4.1.1.4 Determination of coloring power

It is performed pursuant to the description of the European phar-
maceutical industry, on saffron samples dried at 105oC in desiccant 
unit until weight is stabilized. These samples are treated afterwards in 
double distilled water for a certain period of time. The coloring ability is 
determined through measurement of the transmission optical density 
in 440 nm extract solution. The transmission optical density measure-
ments are performed by a double ray UV-Vis spectrophotometer.

A4.1.1.5	 Safranol	extraction	and	picrocrocine	hydrolysis		

5 g of dried Saffron, fatless and lightly powdered together with 30 
ml of n-hexane are placed in a 50 ml distiller bottle equipped with me-
chanical agitator and deposited coolant. The suspension is agitated at a 
constant diluent reflux temperature. It is protected from light exposure 
and is kept within a small quantity of nitrogen. After three hours, the 
mixture is cooled at a room temperature and is separated through filtra-
tion in 0,45 μm Hewlett-Packard filters cod. HP-5181-1246. The solid 
analyte is washed three times with 10 ml diluent. Each time, the washing 
solution is mixed with the initial infiltrate. A certain amount of phencone 
is added to the succeeded solution that is submitted to chromatographic 
analysis in gas form in order to determine the safranol content according 
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to the procedure described by Moretti et al. After removing the diluent 
through light nitrogen inflation, the remaining solution is submitted to 
distillation in vapor stream with alkaline material (NaOH 0,1 N) in a Clev-
enger apparatus. The oily phase created during the extracting procedure 
is concentrated in the volumetric part of the apparatus, which contains 
a certain amount of pure xylol to which a certain amount of phencone 
(internal standard) has been added. After completion of the essential 
oil distillation, the increase of the organic phase is determined. After 
dehydration in anhydrous sodium sulphate the substance is weighted 
and filled in dark glass containers where it remains at 4oC until chro-
matographic determination of safranol in a gas phase, which is formed 
by pricrocrocine hydrolysis, contained in saffron.   

A4.1.1.6	 Chromatographic	determination	of	safranol	in	a	gas	phase		

The determination is carried out in a Carlo Erba HRSGC Series 5300 
gas phase chromatograph, equipped with flame ionization detector (FID) 
connected to a Hewlett-Packard 3396 Series II integrator that contains 
a connected phase molted silicon capillary column Carbowax 20M (15 
mm x 0,25 mm, layer thickness 0,25 μm). Analysis is performed in fol-
lowing conditions: room temperature is programmed by a thermostat 
to rise from 50 to 180oC, with 3oC /mn rise, initial isotherm 8 mn and 
initial phase 20 mn. Injection block and detector temperature is at 200 
and 220oC respectively. Helium with 0,5 ml/min flow is used as a car-
rier. The quality determination of safranol is carried out by the use of 
the inner measure. The values obtained in the analyzed samples vary 
between 3,83 and 4,82 %. 

A4.1.1.7	 Extraction	of	characteristic	components	of	the	substance

The extraction tests are performed with methanol at a room tem-
perature. In short, 100 mg of dry, oil free substance and exact weighted 
substance are placed in a volumetric distillation bottle that contains 
25 ml of anhydrous methanol and a magnetic armature. The system is 
agitated constantly (600 r / min) at a room temperature, unexposed to 
light and in nitrogen atmosphere until color residue is formed. Upon 
completion of the extraction procedure, the exhausted substance is 
separated from the solution through vacuum filtration and is washed in 
clear methanol until the washing water becomes colorless. The washing 
water is added to the extracted solution until the desired volume of the 
solution is reached. The residue is dried in a chamber at 105oC until 
weight is stabilized.

The values for the dried substance vary around 70% with minimum 
value at 67,73% and maximum value at 72,25%. Bibliography data with 
reference to the aqueous extract vary from 55% to 60%.
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A4.1.1.8	 Crocine,	picrocrocine	and	safranol	determination	in	methanol	
extracts	

The quantitative determination of the characteristic components 
of saffron is carried out by absorbance measurements in metabolic 
substance extracts that dissolve appropriately in the following wave-
lengths:

· 440 nm for crocine
· 318 nm for safranol
· 257 nm for picrocrocine

We use as blank the same diluent, existing in the extract. The ab-
sorbance measurements are performed with a double ray UV Vis spec-
trophotometer. The quantitative indications are calculated in respect 
to the A values (1%, 1 cm). In accordance with the law, the lowest ab-
sorption limit is 0,44 for 440 nm solution extract that derives from the 
treatment of 0,10 g saffron with 5 ml water after diluting 1 ml of the 
initial solution up to 500 ml. The absorption values in 440 nm of water 
extracts produced in San Gavino Monreale, vary between 0,96 and 1,13. 
The quantitative values of absorption measurements at 440 mm of the 
metabolic extracts show that the crocine content, rendered in crocine 
1, varies between 17,45% and 19,27%. The quantitative data regarding 
picrocrocine vary between 24,54% and 30,09%. 

 
A4.1.2�TECHNIQUES�BASED�ON�ISO�3632

 ISO (International Organization for Standardization) has estab-
lished the technical specification ISO/TS 3632 2003 (parts 1 and 2, 
regarding saffron specifications and testing methods respectively). The 
ISO standard for saffron has been altered three times (1980, 1993 and 
2003) since its initial creation in 1975. The text of the ISO standard 
has been consecutive improved and adapted to the international trade 
demands of the spice. The 1980 issue defined three commercial cat-
egories with flower residue tolerance between 7 and 20%. Concerning 
chemical terms, the maximum admissible humidity was at 14% for saf-
fron threads and at 8% for saffron powder. Minimum values regarding 
crude ashes content, cold water diluted extract and nitrogen content 
were also defined as well as a minimum value for coloring power that 
were measured through absorbance measurements at 440 nm. The 
aqueous solution was the afloat received before filtration and during 
determination in cold water soluble extract according to the procedure 
described in ISO 941:1980.

The next issue, the one of 1993, defined the commercial categories 
anew and standardized the parameters defining the international trade 
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quality of the saffron spice. One of the main parameters was coloring 
power through crocine, pricrocrocine and safranol measurement. In 
deed, this new issue of the initial document defined four different saf-
fron qualities (I to IV) depending on coloring power and picrococine. 
The minimum value for coloring power in each category was: 190, 150, 
110 and 80. It described a new method for crocine, picrocrocine and 
safranol determination. This was possible through visual UV spectro-
photometry that is also used nowadays but with a few amendments. 
On the other hand, the document readjusted the maximum humidity 
content and volatile substances and described new cellulose values. 
The specifications annulated also the criteria for minimum percentage 
values for cold water soluble extract and nitrogen.

The 2003 issue contains important amendments, questioned by the 
enterprises of the sector, especially regarding detection of adulterations.

The four quality categories for saffron threads or powder were re-
duced to three, determined by coloring power at 440 nm (190, 150 and 
100). The category IV of the former ISO was annulated, given the fact 
that a product with more than 80 units of coloring power can not be 
considered as saffron. The new ISO specification has unified the crite-
ria such as “maximum non soluble ashes content” for the three catego-
ries and annulated the specifications regarding nitrogen and cellulose. 
References to the bitterness of picrocrocine were also eliminated from 
the ISO.

The saffron produced in the region of Kozani (Greece) as well as the 
one produced in Castile-La Mancha (Spain) was certified by ISO 3632. 
They were classified in category I (superior quality), provided that the 
cultivation exceeds the ISO technical specification limits. 
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Features Features
I II III

Flower residue (mass percentage), max. % 0,5 3 5

Foreign material (mass percentage), max. % 0,1 0,5 1,0

Table 7. Saffron classification according to natural features 
defined by ISO 3632-1

Features�
Specifications Categories

I II III

Humidity and volatile substances content
(mass percentage), max %
Saffron threads
Saffron powder

12
10

12
10

12
10

Crude ashes (mass) in dry matter, max. % 8 8 8

Non soluble ashes in HCI (mass percentage), in dry 
matter, max. % 1,0 1,0 1,5

Extract soluble in cold water (mass percentage), 
max. %. 65 65 65

E 1%1cm 257 nm dry matter, min.
(maximum picrocrocine absorption value) 70 55 40

E 1%1cm 330 nm in dry matter:
Min. 
Max. 
(maximum safranol absorption value)

20
50

20
50

20
50

Coloring power E 1%1cm 440 in dry matter, min.
(At this wavelength maximum crocine absorption is 
achieved) 190 150 100

Hydrosoluble artificial coloring acids Absence Absence Absence

Table 8. Saffron classification according physiochemical 
features defined by ISO 3632-1 
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A4.1.2.1	Saffron	humidity	and	volatile	substances	

The ISO organization, nowadays, has published ISO 939:1980, de-
fining thus a method used for humidity detection in spices. This method 
can not apply to saffron due to the large amount of necessary samples. 
For this reason, the technical specification ISO/TS 3632-2:2003, sub-
section 7, suggests a special determination method for saffron.

Determination of the humidity of saffron (threads or powder) and of 
its volatile substances is carried out according to following procedure: an 
exact amount of 2,5 g of saffron is weighed by a precision scale (± 0,001 g) 
on a well dried microscope glass slide. The slide with the sample is placed 
in a furnace at 103oC ± 2oC for 16 hours. Determination of humidity and 
volatile substance, is performed according to following formula: WHV = 
(mo – m1) x (100/mo) %. m0 is the initial sample mass rendered in g and 
m1 is the mass of the sample after drying (rendered in g).

The dried material will be kept in hydrochloric acid ashes for further 
determination of the crude ashes according to ISO 928:1997 and ISO 
930:1997 respectively.

A4.1.2.2	Crude	ashes	in	dry	matter	

Crude ashes percentage is calculated in two grams of saffron sam-
ple (already used for humidity determination) and according to ISO 
928:1997. The calculated percentage is approximately at 8%. Following 
procedure is applied: 2 g of saffron are placed in a porcelain capsule 
and weighed with a precision of about 0,1 mg. The capsule has been 
heated in a chamber for an hour at approximately 550oC ± 25oC, then 
cooled in a dryer and weighed precisely with a variation of 0,1 mg. The 
capsule is heated on a plate until the sample is carbonized. Afterwards, 
the capsule is placed in a furnace and remains there for 2 hours at 
550oC ± 25oC. The ashes are cooled and wetted with water drops that 
evaporate in thermostatic bath until they are totally dry. The capsule is 
heated in the furnace for 1 hour at 550oC ± 25oC and is weighed every 
30 minutes until weight is stabilized. Heating, cooling and weighing 
are repeated until the difference between continuous weighing does not 
exceed 0,5 g.

The crude ashes, rendered in mass percentage, are calculated ac-
cording to following formula: Wct = (m2 – m0) x (100/m0)%, where m0 is 
the mass of the sole capsule in gram and m1 is the mass of the sample 
in gram, while m2 is the mass of the capsule and the mass of the crude 
ashes, rendered in gram.
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A4.1.2.3.	Ashes	non	soluble	in	acid,	in	dry	matter	

Determination of saffron ashes (threads or powder), non-soluble in 
acid water solution, according to ISO 930:1997. The maximum content 
of ashes non-soluble in acid (rendered in dry matter) is approximately 
at 1%. The total amount of ashes non-soluble in acid is defined as crude 
ashes percentage that remains after hydrochloric acid treatment and 
sample heating until weight is stabilized. 

15 ml of hydrochloric acid are added to the total quantity of the 
ashes in the capsule used for preparation. The solution is heated with 
hot water in a thermostatic bath for 10 minutes (the capsule is covered 
with a glass plate in order to prevent drops from spouting). The content 
of the capsule is filtered in a paper filter with no ashes. The paper filter 
is washed in warm water in order remove the hydrochloric acid. The 
outcome can be affirmed with the help of silver nitrate. If the infiltrated 
solution does not blur after adding silver nitrate then no hydrochloric 
acid is present. The paper filter is placed again in the capsule and is 
incinerated in a furnace for one hour at 550oC ± 25oC. Weighing takes 
place every 20 minutes until weight is stabilized. Heating, cooling and 
weighing are repeated until the difference between continuous weighing 
does not exceed 0,5 g. 

The ashes non-soluble in acid, rendered in mass percentage, are cal-
culated according to following formula: WCI = (m2 – m0) x (100/m0)%. 

m0 is the mass of the sole capsule in gram, m1 is the mass of the 
sample in gram and m2 is the mass of the capsule together with the ashes. 
The outcome is rendered in decimal numerals and in percentage. 

A4.1.2.4. Flower residues

The term “flower residue” refers to all free and open yellow threads 
(columns), pollen, stamens, ovarian parts as well as various other parts 
from the saffron flower (Crocus sativus Linnaeus).

The amount of flower residue is determined as follows: 3 g of saf-
fron are weighed on a precision scale (deviation ± 0,01 g). The sample 
is then spread out on a grey paper. With a pair of pliers the stigmas 
are separated from the flower residues. The residues are then weighed 
while placed on a glass plate that has been already dried and weighed. 
The flower residue determination is calculated according to following 
formula: WRF = (m2 – m1) x (100/m0)%. m0 is the mass of the saffron 
sample rendered in gram, m1 is the mass of the glass plate in gram and 
m2 is the mass of the glass plate together with the flower residue. 
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A4.1.2.5	Foreign	materials

The term “foreign materials” refers to the leaves, stems, straws and 
any other vegetable material. The only permissible mineral material 
is sand, soil and dust. They should be removed according to the ISO 
927:1982 procedure.

3 g of a saffron sample are weighed on a precision scale (variation ± 
0,01 g). The sample is then spread out on a grey paper. With a pair of 
pliers the stigmas are separated from the foreign material. The foreign 
material is then weighed while placed on a glass plate that has been 
already weighed. The amount of foreign material is calculated according 
to following formula: WME = (m2 – m1) x (100/m0)%. m0 is the mass 
of the saffron sample rendered in gram, m1 is the mass of the glass 
plate in gram and m2 is the mass of the glass plate together with the 
foreign material. The outcome is rendered in double decimal percent-
age (m/m).

A4.1.2.6 Extract soluble in cold water, in dry matter 

The maximum content of extract soluble in cold water is determined 
in a 2 gram sample according to ISO 941:1980. The extract lies at ap-
proximately 65%.

The applied procedure is as follows: a sample of 2 g is weighed with 
a variation of 1 mg. The sample is placed in a volumetric 100 ml bot-
tle. The bottle is filled with distilled water according to ISO 3696:1996 
and sealed. The bottle is agitated for 1 minute every 30 minutes for the 
duration of 8 hours. The solution rests for 16 hours with no further 
agitation. The extract is filtered through an average porosity paper filter. 
An infiltrate fraction of 50 ml is received which is placed in capsule that 
has been already dried and weighted accurately (deviation 1 mg). The 
infiltrate is evaporated and dried in a boiling bath. The capsule with the 
extract is heated in a furnace for 1 hour at 103oC ±2oC. The sample is 
then cooled in the dryer and weighed. Heating, cooling and weighing 
are repeated until the difference between two continuous weightings is 
less than 2 mg.

The extract soluble in cold water and rendered in mass percentage 
of the dry matter is calculated according to following formula: WES = 
(PF – Po/ PM) x (100/100-H) x 200%. PF is the capsule weight together 
with the extract, Po is the weight of the sole capsule, PM is the sample 
weight and H is the humidity content of the sample. The outcome is 
rendered in double decimal percentage (m/m).
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A4.1.2.7	Ethereal	extract

Ethereal extract is the aggregate of substances obtained from pe-
troleum ether under the conditions defined by in the following method. 
It can be applied with continuous extraction or with Soxhlet extraction 
system. A paper filter cartridge is placed in the continuous extraction 
apparatus or in the Soxhlet system and a dried sample fraction of 1 g 
is accurately weighted (variation 1 mg). The cartridge is placed in the 
extractor. 50 ml petroleum ether are added in the extraction glass or 
150 ml in the round bottle of the Soxhlet system. Extraction lasts 1½ 
hour in the continuous extraction apparatus and 8 hours in the Soxhlet 
system. Moving forward to the evaporation stage, we place the glass of 
the extraction appliance or the bottle in a drying furnace and heat it for 
30 minutes at 103oC ±2oC. The sample is then cooled in the dryer until 
it reaches room temperature and can be weighed. 

The ethereal extract rendered in mass percentage of the initial 
dried sample mass is calculated according to following formula: WEE = 
(P1– Po/ PM) x 100%. P1 is the glass or bottle weight together with the 
ethereal extract, Po is the sole glass or bottle weight, PM is the sample 
weight. The outcome is rendered in double decimal percentage (m/m). 

A4.1.2.8	Nitrogen

The procedure for nitrogen determination is described in the ISO 
1871:1975 “Agricultural food products – General directions for the de-
termination of nitrogen by the Kjeldhal method”. A sample of 1 g is 
weighted accurately in the digester tube (variation 10 mg). Three parts 
of Kjeldhal catalyst (Cu-Se)(1,5% CiSO4 • 5H2O + 2%) are placed in 
each tube. 25 ml of acid sulphide is placed in each tube. The sample 
is heated at 420oC. When the sample reaches 420oC, the temperature 
is held constant for half hour keeping the sample clean and clear. We 
remove the tubes from the unit and leave it to for 15 minutes to cool at 
room temperature. 50 ml of distilled water are added in each tube. The 
cool tube is attached to the distiller and 120 ml of sodium hydroxide 
are added at 32%. The distiller is set on, concentrating 150 ml extract 
in a 250 ml Erlenmeyer bottle that contains 25 ml of boric acid at 4% 
with indicator. 150 ml of the extract are enriched with hydrochloric acid 
0,25N until red color appears.

The nitrogen percentage of the sample is calculated according to 
following formula: Nitrogen% = (N x v) x (1,4 / P). v is the hydrochloric 
acid volume 0,25N in ml, P is the weight of the sample in gram. The 
outcome is rendered in double decimal percentage (m/m).
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A4.1.2.9	UV-Vis	Spectrophotometry

This method enables the determination of the main features of saf-
fron regarding picrocrocine, safranol and crocine content. Greek and 
Spanish producers and enterprises use the method described in sec-
tion 14 of the technical specification ISO/TS 3632-2:2003. The Spanish 
government (inspection authority SOIVRE) uses the SOIVRE method 
to determine the coloring ability of saffron destined for export to non 
European Community countries.

Technical Specification ISO / TS 3632-2:2003, section 14

The following procedure is applied: 500 mg of saffron are weighed in 
a precision scale (variation ± 1 mg). The sample is placed in a 1000 ml 
volumetric bottle and 900 ml of distilled water are added. The solution 
is agitated with a magnetic agitator (1000 rounds / minute) for an hour 
while it is protected from light exposure. Water up to 1000 ml is then 
added and the solution is homogenized through agitation. 20 ml of the 
solution are decanted to a 200 ml volumetric bottle and water is added. 
The solution is homogenized through agitation. The solution is filtered 
through water absorbent polytetrafluoroethylene filter (PTFE) with a 0,45 
mm pore diameter. The solution is placed in quartz tube and a trans-
mission optical density between 200 and 700 nm is measured using 
water as reference fluid. The ISO shows an example of a characteristic 
spectrum for this solution measured between the above two wavelengths 
(picture 1). Alterations to this spectrum reveal the existence of adultera-
tion using significant amounts of exogenous dye material.
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Picture 5. UV-Vis absorption spectrum characteristic for saffron 
aqueous solution

On the other hand, the absorption is determined in three wave-
lengths (λmax): at 257 nm where picrocrocine demonstrates its maxi-
mum absorption level, at 330 nm where safranol demonstrates its maxi-
mum absorption level and at 440 nm for coloring power determination. 
The three wavelengths are calculated according to following formula  
where D is the absorption value for each wavelength, m is the saffron 
mass in gram and H is the sample humidity and volatile substances 
content in percentage %. The minimum value coloring power (440 nm) 
in category I is 190. The minimum absorption at 257 nm ( 257 nm) for 
category I is 70, while absorption at 300 nm ( 300 nm) varies between 
20 (min) and 50 (max).

This test shows two significant points regarding coloring power of 
saffron: the smaller the particles are after grinding, the higher is the 
obtained value of the coloring power. For this reason, saffron should 
be grinded so that 95 % of the powder can pass through the 500 μm 
“sieve”. This is a quality norm for saffron powder that should be fulfilled. 
In other cases the sample fraction should be grinded until such particle 
size is reached.

The other important point is the agitation speed for the extraction 
of the saffron’s dye substances: the higher the speed the greater the 
extracted amount. According to ISO 1000 rounds per minute should 
be used even if the magnetic agitators do not allow the verification of 
such speed. We can assume that this speed is reached when the created 
solution vortex reaches the round bottom of the bottle.
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A4.1.2.10 SOIVRE method for coloring power determination

This method enables the determination of the coloring power of a 
saffron fraction sample in less than two hours. Hence, this time-saving 
method is used by the Spanish authorities for controlling the saffron lots 
destined for export to non European community countries. The main 
advantage of this method is that it can be applied in dry sample while 
the ISO 3632 method needs a foregoing humidity and volatile substances 
determination. For this reason the sample should be dried in a furnace 
for 16 hours at 103oC ±2oC. Both methods give results in dry matter but 
the SOIVRE method shows immediate results. Comparisons in order to 
fulfill the requirements of the ISO 17025 have taken place. The resulting 
values from both methods are similar and show relative variations of less 
than 2,5 %.

In short the method is performed as follows: we weigh a sample of 
approximately 3 gr. The sample is placed in a furnace for drying at 103oC 
±2oC for 30 minutes. After drying we proceed according to the saffron type: 
grinded and dried saffron should be homogenized with a spatula and 
should pass through a 0,5 mm light “sieve”. 95% of the sample should 
pass the “sieve”. Saffron threads and powder should pass at 95% through 
the light “sieve”. We weigh a sample of 1 gr and place it in a bottle (500 
ml of 3d degree water are added according to ISO3696:1996). We agitate 
for 15 minutes and leave the solution to rest for 5 minutes. A fraction 
sample of 2 ml is received from the middle zone and mixed with 100 ml 
of water. An instant absorption determination takes place at 440 nm. The 
absorption value is multiplied by the factor 250 and the coloring power 
value is calculated according to following formula:

Coloring power (E1cm
1%) = Absorption440 x 250

A4.1.3�OTHER�TECHNICAL�SPECIFICATIONS

In Spain, apart from the Technical Specification ISO / TS 3632 that 
determines saffron quality, there are other standards, regulations and 
technical specifications to which all enterprises and producers of the sec-
tor have to comply:

Saffron quality standard for foreign trading (NCCEA 1988, 1999): de-
fines saffron qualities and specifications for export.

Technical health regulation for treatment, circulation and distribu-
tion of spices (RTS 1984): defines the features for imported saffron spices 
destined for the Spanish market.

Designation of Origin “La Mancha saffron” (PDO 1999): defines the 
specifications for saffron protected by its origin. Applied to saffron, pro-
duced and dried in the region of Castile La-Mancha.
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Technical specification for the use of the term “Food quality” for 
“Aragon saffron” (RT 2003): defines the specifications for saffron deriving 
from specific regions of Aragon.

Each standard or regulation has its own technical specifications and 
definitions regarding categories and various parameter values. Table 5.4 
demonstrates in brief, a comparison of various other standards in relation 
to the ISO / TS 3632:2003. It shows among others that some parameters, 
such as coloring power, protected by the Designation of Origin “La Man-
cha saffron”, respond to more demanding criteria, than those defined by 
the ISO.
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ISO/TS 3632:2003 Quality norm for foreign trade

Designa-
tion of 

Origin “La 
Mancha 
saffron”

RT
Aragon 
Saffron

RTS
Spain

Category

Parameters I II III Selecto Río Sierra Standard Cut -- -- --

Flower residues 
(% max.)

0.5 3 5 4 7 10 7 - 0.5 0.5 10

Foreign material 
(% max.)

0.1 0.5 1.0 NS 0.1 0.1 NS

Humidity - volatile
 material (%max.)
- saffron threads
- saffron powder

12
10

12
10

12
10

15
8

15
8

15
8

15
8

15
8

11
--

12
12

15
15

Crude ashes, 
in dry matter (max %) 8 8 8 5 - 8 5 - 8 5 - 8 5 - 8 5 - 8 8 5 – 8 8

Crude ashes non solu-
ble in acid, 
in dry matter (max %)

1 1 1 2 2 2 2 2 1 1 2

Extract soluble in cold 
water, in dry matter 
(max %)

65 65 65 NS 65 NS NS

Ethereal extract in dry 
matter (min % - max %)

NE 3.5 
– 14.5

3.5 
– 

14.5

3.5 
– 

14.5

3.5 
– 14.5

3.5 
– 14.5 3.5-14.5 NS 3.5-14.5

Coloring intensity or 
Crocine (E 1 cm1% 440 
nm) in dry matter (min.)

190 150 100 180 150 110 130 190 200 190 NS

Picrocrocine (E 1 cm1% 
257 nm) in dry matter 
(min.)

70 55 40 NS 70 70 – 150 NS

Safranal (E 1 cm1% 330 
nm) in dry matter 
- minimum
- maximum

20
50

20
50

20
50 NS 20

--
20
50 NS

Artificial water soluble 
acid dye substances Absence NS NS NS NS

Safranal (% min.) NS NS 65 NS NS

Metals NS NS NS NS

As < 3 ppm
Pb < 10 

ppm

Rough cellulose 
(% max)

NS NS NS NS 6

NS: Not specified in the ISO

Table 9. Comparison of the physiochemical features of saffron 
according to Spanish quality control standards  
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a4.2 orGanolePTiC analYsis

Organoleptic analysis is used for different purposes in the regions of 
Sardinia and Castile-La Mancha. In Castile-La Mancha this method of 
evaluation aims at defining the various saffron types, while in Sardinia 
its main objective is the differentiation of various qualities. 

A4.2.1� IN�SARDINIA

The saffron samples are presented in equal amounts, at room tem-
perature, in glass containers covered with aluminum foliage in order 
to value their bitterness, sweet taste and aroma. A water solution is 
prepared containing 250 mg/l of saffron. During test, descriptors are 
supplied with mineral water with reduced solid residue as well as with 
non salty toasted bread in order to neutralize the taste while moving 
from one sample to the next. Maximum, three samples are presented 
in each session.

During the training phase of the descriptors in the method of or-
ganoleptic evaluation (UNI U 590o 1950, 1998), the first sessions are 
dedicated to the creation of a common vocabulary describing the orga-
noleptic features (descriptions). The following sessions aimed at learn-
ing the appropriate use of the description card. During the sessions the 
samples were numbered randomly with three figure numbers, while all 
samples were presented to each taster in random succession for each 
session. The use of the card for each session enabled monitoring reli-
ability of each taster regarding the evaluation of the samples that were 
chosen for determining the organoleptic profile. A group of 11 persons 
was chosen for the evaluation (6 women and 5 men) aged between 26 
and 55 years.

During the training phase a vocabulary was created, consisting of 
10 descriptors:

3 descriptors for the image (red color, yellow color, homogeneity)
2 descriptors for aroma (aroma, global aroma, spicy)
2 descriptors for taste (bitter and sweet)
1 descriptor for complex taste and aroma
1 descriptor for tactile sensation (astringent)

The sensory profile of saffron is demonstrated in the following 
scheme 
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Sensory profile of saffron 
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Bitter

Floral

Astringent

Fig. 6. Sensory profile of saffron produced in Spain

A4.2.2.�IN�CASTILE�LA-MANCHA

The Regulatory Authorities for the Designation of Origin “La Mancha 
saffron” consist of a committee of specialized tasters participating at the 
selection of the best saffron of the year. A special testing card as well as 
a tasting handbook is used for this purpose (picture 5.3).

ExCELLENT VERY GOOD GOOD DEFICIENT NOT ACCEPTED TOTAL REMARQUES

IMAGE

COLOR

HOMOGENEITY 5 4 3 2 1

SHADE 7 6 5 4 3

INTENSITY 7 6 5 4 3

ExTRANEOUS MATERIAL 6 5 4 3 2

APPEARANCE 10 8 6 4 2

SENSATION 

GUSTATORY

 -OLFACTORY

ODOR

INTENSITY 12 10 8 6 4

FRESHNESS 8 7 6 5 4

ATYPICAL ODOR 7 6 5 4 3

AROMA 8 7 6 5 4

BITTERNESS 8 7 6 5 4

PERSISTENCE OF TASTE 7 6 5 4 3

TExTURE
FRAGILITY 8 7 6 5 4

HUMIDITY 7 6 5 4 3

TOTAL

Picture 5.3. Tasting card for the Designation of Origin “La Mancha”
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The saffron is rated on a scale from 0 to 100. The scale is divided 
in five groups: excellent (86 points or more), very good (between 85 
and 71 points), good (between 70 and 56 points), deficient (between 55 
and 41 points) and not acceptable (40 points or less). The Designation 
of Origin “La Mancha” is attributed only to saffron with more than 71 
points (minimum points for “very good”) and with no “deficient” or “not 
acceptable” in any of the cards columns.

The card is divided in three parts: image, gustatory-olfactory sensa-
tion, and texture. The descriptions for image, texture and odor of gus-
tatory-olfactory sensation, define the features of saffron threads. The 
rest is defined by water solution. A short description of the information 
contained in the tasting handbook, regarding the descriptors of the 
tasting card, is as follows: 

image
Image represents 35% of the rating scale. Subject to evaluation is 

everything on the sample that can be observed with the help of magnify-
ing glass (magnified at least 10x).

The color and its variations, that depend on the drying method of the 
sample, are the most important trading parameters. The card attributes 
great importance on these parameters, color occupies 19% of the scale 
and is divided in three parameters. All the threads should be homog-
enous. The tint should be deep red but can also vary from intensive red 
to tile-colored or orange due alteration of the natural dye substances. 
Some darker tone appears also, which is the product of intensive drying 
and increased humidity. The samples dried in hot air are redder and 
shinier. The strong red variations are highly regarded. The strong and 
vigorous intensity of the color is highly regarded as well.

The magnifying lens helps allocating various foreign material among 
the stigmas: flower residue, pollen, dust or dirt. If such elements exist 
the rating is falls and the sample is rejected if more than 0,1 % of foreign 
material, mould or insects exist.

The appearance of the sample involves a specified amount of fea-
tures: length and width of the stigmas, “trumpet” thickness, perfect 
joint of the stigmas to the column and its length (longer than 22 mil) in 
relation to the other elements. Most of the points are awarded to jointed, 
thick, bright and homogenous stigmas, with light yellow or light orange 
column or with dark straw tint (due to drying).

	olfactory and gustatory sensation
It contains an aggregate of parameters such as odor, aroma, taste 

and stimulating or aggressive sensations that are noticed in the mouth. 
The above aggregation of the sensation criteria represents 50% of the 
total points. 
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Odor is a sensation perceivable by the sense of smell when the nose 
captures directly a volatile substance. The odor should be evaluated 
regarding intensity, freshness and the absence of non characteristic 
smells. The intensity is directly related to quality (or negatively related 
in case of deficiencies). The smell is characterized as deficient when it 
is combined with smoke, burning, animal flavors, fermentation, rancid-
ness, mould, fried vegetables, rubber, decay and medicines, and many 
others. Fresh odor is the odor related to the origin of the saffron flowers 
and the products of drying and conservation. New saffron smells light 
flowery, sweet and pleasant even if the intensity varies greatly, depend-
ing on the drying method. Older saffron smells intensive, spicy, heavy 
and is always connected with deficiencies such as rancidness, mould 
or to resemblances of fermented objects. Overdrying can give a smell of 
burning while bad storage conditions could lead to odor deficiencies. If 
the group of the atypical odor is unpleasant or does not add anything 
interesting or “special” to the sample then it will have a negative impact 
on rating.

The aroma is perceivable through the rear nasal area. The taste is 
determined through the mouth, using saffron threads or powder dis-
solved in water. As soon as the aroma is located it is respectively classi-
fied to one of the related categories contained in the handbook and the 
group as well as the intensity is noted.

The bitterness should not be very strong and should create a pleas-
ant and sustaining sensation. Intensive bitter taste can lead to penal-
ties.

The persistence of taste describes how long the sensation of taste 
remains in the mouth after the sample is swallowed. The remaining taste 
should not be stronger than the taste of the sample held in the mouth. 
The duration of the stimulus, the after–taste and its nature, must be 
evaluated.

Texture
Fragility of saffron is a mechanical property of the texture, related 

to the cohesion and the necessary strength for breaking the stigma into 
pieces. It is obtained by pressing the saffron between the fingers and 
evaluating its flexibility. In order to obtain high points the sample should 
not break after pressing, because breaking will mean that the sample is 
dry or has a glassy texture.

Humidity is a superficial property of the texture and relates to the 
amount of absorbed water by the stigma or the amount of the water 
shed by the stigma. Saffron should contain a certain amount of water 
in order not to look like a straw or loose color when touched by fingers 
(due to excessive viscosity).
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a4.3 aDulTeraTions

Due to its high trading value, saffron is the most adulterated spice. 
The most common saffron adulterations are mentioned in the table 5.5. 
Pure saffron should not contain any other substances. The term adul-
teration refers to the addition of mineral substances, oils or molasses 
for increasing weight on the one hand, and on the other, it refers to the 
addition of various dye material in order to improve its image.

According to ISO / TS 3632:2003, saffron is considered to be pure 
when the samples fulfill the requirements defined in the technical speci-
fication section 1 and when no other substance is added to the natural 
product. With the ISO of 1993 only two dye substances could be de-
tected by thin layer chromatography: Naphtol yellow and Sudan red G. 
The recent ISO issue (ISO 2003) does not determine these substances 
but the existence of those substances is controlled by means of a high 
pressure liquid chromatography (HPLC). The detected artificial acid dye 
substances are as follows: cynoline yellow, S – napthol yellow, amaranth, 
A – cochineal red, azorubine, orange II, erythrocine and rocceline. The 
second part of the ISO describes the method for microscopic analysis.

A4.3.1.�THIN�LAYER�CHROMATOGRAPHY�(TLC)

The thin layer chromatographic method allows the detection of arti-
ficial water-soluble dye acid substances. It applies to saffron threads as 
well as to saffron powder. The detected dye substances are as follows: 
cynoline yellow, S – napthol yellow, tartrazine, amaranth, A – cochineal 
red, azorubine, orange II, erythrocine and rocceline. According to ISO 
3632-2 2003 the detection method is as follows: the sample is placed 
in centrifugal tube where 10 ml of water are added at a temperature of 
600C. After 10 to 12 minutes the sample is agitated and is subjected 
to a centrifugal treatment. Afterwards, 250 ml of formic acid are added. 
The sample is then placed in Solid phase extraction tube with polyamid 
6 as a filling material. The sample is washed successively with water, 
methanol, acetone until the dissolvent comes colorless out of the col-
umn. After washing with water, the pH value should be controlled and 
must found neutral. The dye substances are separated from the column 
with 5 ml of methanol / ammonium solution at 25 % (95/5) and placed 
in a bottle. The dissolvent is evaporated at room temperature in a rotat-
ing evaporator. The remaining is dissolved in 500 μl of methanol.

For the chromatographic analysis we use a reference sample that 
consists of methanol solution of the dye substances that will be used 
in a concentration of1 g/l. Two mixtures are used as a separating dis-
solvent: the first is prepared by dissolving 2 g of trisodium citrate in 80 
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ml of water and adding 20 ml of ammonia at 30%. The second dissolvent 
is prepared by dissolving 0,4 g of potassium chloride in 50 ml of terti-
ary butanol, 12 ml of propionate acid and 38 ml of water. We place 10 
μl of the sample extract and 10 μl of the reference solution on cellulose 
plates. We let them develop for approximately 45 minutes with the dis-
solvent 1 and almost 8 hours with the dissolvent 2. 

Possible existing dye substances are detected by comparing the Rf of the 
dye substances of the witnessing solution to those of the sample extract.

A4.3.2.�HIGH�PRESSURE�LIQUID�CHROMATOGRAPHY�(HPLC)�

Since revision of the ISO 3632:1993 has begun, the efforts were fo-
cused on creating a method that would make the detection of artificial 
water-soluble acid dye substances possible. During the entire time, there 
were differences between the Spanish and French standardization or-
ganizations regarding the issue of extraction and chromatography. The 
actual ISO regarding saffron contains a Technical Specification equiva-
lent, given the fact that no agreement was ever achieved regarding the 
above method, during the ISO TC34/SC7 committee meeting in Toledo 
(Spain) in 2002. Recently, during a second meeting that took place in 
the city of Kalocsa (Hungary) between September and October 2005, 
an agreement was reached between Spain, France and Iran regarding 
the consensus of a HPLC method based on the initial Spanish proposi-
tion combined with an adaptation of the initial French proposition. The 
method was recently approved by the ISO authorities and the compara-
tive procedure has already begun by a Spanish laboratory. 

The above two methods are set out here. The first applies as techni-
cal specification ISO/TS 3632:2003 while the second will be included 
in the new ISO3632 publication.

A4.3.2.1.	Valid	technique	ISO/TS	3632:2003

According to ISO 3632-2 2003, high pressure liquid chromatogra-
phy enables a quantitative as well as qualitative detection of artificial 
water-soluble acid dye substances. The dye substances identified are: 
cynoline yellow, S – naphtol yellow, tartrazine, amaranth, A – cochineal 
red, azorubine, orange II, erythrocine and rocceline. The detection proce-
dure is as follows: we place a 500 mg of sample in a centrifugation tube 
and add 10 ml of water at 60oC. The solution rests for 10 to 12 minutes. 
Agitation and centrifugation follows. Afterwards we add 250 μl of formic 
acid or 2 μl of acetic acid. The sample is then placed in a solid phase ex-
traction (SPE) tube with polyamide 6 as a filling material. The sample is 
washed successively with water, methanol, acetone until the dissolvent 
comes colorless out of the column. After washing with water, the pH value 
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should be controlled and should be found neutral. The dye substances 
are separated from the column with 5 ml of methanol / ammonium solu-
tion at 25 % (95/5) and placed in a bottle. The dissolvent is evaporated 
at room temperature in a rotating evaporator. The remaining is dissolved 
in 500 μl of methanol. The sample is then analyzed through HPLC and 
UV-Vis detector of variable wavelength. The type of the chromatographic 
tube is C18. It is 25 cm long and has a diameter of 4 mm. The size of 
the static phase particles is 5 μm and the pore diameter is 100 Å. The 
are two separation solvents: the first is a regulative solution A (aqueous 
solution with 4,5 pH, containing 0,001 mol/L of tetra-n-butylammonium 
hydrogen sulphide and 0,001 mol/L of potassium dihydrogenesulphate) 
with acetonitrile. The second is a regulative solution B (aqueous solution 
with 4,5 pH, containing 0,0014 mol/L of tetra-n-butylammonium hydro-
gen sulphide and 0,0014 mol/L of potassium dihydrogenesulphate) with 
acetonitrile. The analysis is carried out in order to detect dye substances 
and can take place by two different methods. In the first method, we place 
a 20 μL of sample in constant elution with the first solvent. In the sec-
ond method we use also 20 μL of the sample but the elution takes place 
gradually: 100% of the first solvent for 14 minutes and then 100% of the 
second solvent for 10 more minutes. The quantitative and qualitative 
detection of artificial dye substances is possible through HPLC, provided 
that the same analysis has taken place with clear artificial dyes in differ-
ent concentrations in order to obtain the reference curves.

A4.3.2.2.	Soon	developed	ISO	technique

The principle of this future method (that has recently been approved) is 
based on the extraction of dye substances with warm water and the elimi-
nation of the natural saffron dyes (crocetine esters) through acid treatment 
and successive washings. The dyes are separated and isolated through 
chromatography in a polyamide microtube. The identification takes place 
through HPLC in reverse phase through diode array detector. Apart from 
the dye substances described by the ISO/TS 3632:2003 a few more were 
included: naphtanol yellow, 2G red, 2G yellow and melted red.

Dye substances extraction:     
500 mg of saffron powder are placed in centrifugal tube. We add 

25 ml of water at 60oC and stir by hand for 1 minute. All particles if 
the saffron powder should swim in the water. We leave the solution to 
rest for 10 minutes, unexposed to light and then stir again vividly. The 
tube is centrifuged at 4000 rounds per minute for 10 minutes and the 
supernatant is placed in a sediment glass container using a Pasteur 
dropper. We add 500 μl of formic acid at 98% or 2,5 ml of cold acetic 
acid in order to raise the pH at about 2.
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In case of interferences at the final chromatogram due to high crote-
cine esters concentration, an alternative centrifugal procedure is possi-
ble as suggested by Spain. Upon completion of the centrifugation as de-
scribed above, the supernate liquid is placed in a sediment glass where 
acid sulphate at 98% is added in order to reach a pH value of 1 pH. The 
remaining solution is heated at 100oC for about 30 minutes (in water 
bath) and then placed in a centrifugal tube for one more centrifugation 
at 4000 rounds per minute for 5 minutes. The supernatant is placed in 
a different sediment glass in order to raise its pH value to 2pH with the 
help of 40% of sodium hydroxide. The solution is centrifuged again at 
4000 rounds per minute for 5 more minutes.

Separation of the dye substances 
At this phase, we use solid polyamide extraction cartridges (SPE). 

The cartridges are filled with 10 ml of water. The saffron extract, de-
scribed above, passes through the cartridge. The cartridge is washed 
many times with 45 ml of methanol, 45 ml of acetone and again with 
45 ml of methanol treated with 500 μl of formic acid in constant flow 
of 6 to 8 ml/minute. In case of applying the alternative centrifugation 
procedure based on acetification and transformation of the extract into 
a base, the reagent could be 10 ml instead of 45 ml.

The dye substances are separated from the polyamide column with 
10 ml of methanol/ammonium solution (95/5) directly into a round 
container that is connected to a rotary evaporator, where the solvent is 
removed in vacuum temperature less than 40oC. The residue is diluted 
again in 300 ml of water. It is then filtered with a polytetrafluoroethyl-
ene (PTFE) filter with a 45 μm pore diameter. 50 μl are injected into the 
chromatography apparatus. 

Chromatographic conditions:
Column: C18, length: 150 mm, inner diameter 4,6 mm, particle 

size: 3 μm
Moving phase flow: 0,8 ml/minute
Column temperature: 30oC
Solvents: 
Phase A: 900 ml of water are added to 1,36 g of acid phosphoric bi-

potash. Using potash hydroxide 1M we raise the pH value to 7pH and 
fill the solution with 1 lit of water up to the mark.

Phase B: methanol (HPLC quality)
Phase C: acetonitrile (HPLC quality) 
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Phase Duration (min) Phase a Phase b Phase C
Equilibrium 10 90 10 0

1 0 90 10 0
2 7 48 52 0
3 10 48 52 0
4 14 0 60 40
5 24 0 60 40
6 25 90 10 0

Table 11. Separation 
development

The possible artificial dye substances existing in the solution are 
identified by comparing the absorption time and the UV-Vis spectrums 
between 300 and 700 nm with those of the dissolution pattern.

The results are described in one decimal mg / kg. Results described 
as “present” or “absent” with no limiting detection indication or amount 
are not acceptable. 

A4.3.3.�FAT-SOLUBLE�ARTIFICIAL�DYE�SUBSTANCES�DETECTION�(HPLC)

Apart from the ISO/TS 3632 HPLC method applied in Spain, another 
one is also used, allowing the determination of a number of fat-soluble 
artificial dye substances that belong to the Sudan red family (Sudan I, 
Sudan II, Sudan III, Sudan IV, 7B Sudan red and Sudan G). They are 
largely used for coloring plastics and other synthetic substances. They 
are not indicated for consumption because their “azo-” groups may 
easily transform to carcinogenic amines. In 2003, some of the above 
substances were detected in a number of food products that contained 
chili powder. For this reason, the European community is alerted to 
the possibility of adding these substances to various spices. The alert 
expanded in 2004 on the substances Sudan II, III and IV.

The procedure consists in extracting dye substances through ac-
etonitrile for further chromatographic analysis through HPLC (in reverse 
phase columns and diode array detector). The extraction takes place 
after adding 25 ml of acetonitrile to 500 mg of saffron. The mixture is 
agitated for 1 minute in a Polytron homogenization apparatus and is 
filtered initially through a paper filter and afterwards through polytetra-
flouroethylene (PTFE) filter with a 0,45 μm pore diameter. The extract is 
injected into the HPLC apparatus, which is modified as follows:

- Column: C18, length: 250 mm, inner diameter: 4 mm and particle 
size: 5 μm.
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- Injection volume: 50 ml
- Moving phase flow: 0,7 ml/minute

Solvents:
- Phase A: acetified water HPLC (165 ml of acetic acid in 1000 ml 

of water)
- Phase B: acetonitrile (HPLC quality) 

Prior the chromatographic analysis, the column is prepared with 5 
ml of acetonitrile / water (50 / 50) and 5 ml of water of HPLC quality, 
with 0,5 ml/minute flow. 

Phase Duration (min) Phase a Phase b
Equilibrium 30 70

1 0 30 70
2 30 5 95
3 40 0 100
4 52 0 100

Table 12. Separation 
development

The possible artificial dye substances contained in the sample 
are identified by comparing the absorption time and the UV-Vis 
spectrums between 300 and 700 nm with those of the dissolution 
pattern.
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Picture 7. Chromatogram at 432 nm for a multi 
pattern solution of 4 mg/l. The separation sequence 
is Red Sudan G, Sudan I, Sudan II, Sudan III, Red 

Sudan 7B and Sudan IV

A4.3.4.�MICROSCOPIC�ANALYSIS

This method is applied on saffron threads or saffron powder in or-
der to determine whether the sample consists solemnly of Crocus sati-
vus L. stigmas or if other flower residue and foreign material are also 
present.

The preparations for microscopic analysis are performed according 
to ISO 3632, section 6. The elements that should be found in order to 
verify the sole existence of Crocus sativus L. stigmas are as follows:

• Upper end stigma residue with epitheliums
• Epidermal stigma residue 
• Epidermal column residue  
• Pollen granules with a 80 – 100 μm diameter 
• Transport container debris
• Stamens residue
• Starch granules
• Inorganic material
• Foreign material cellular residue
• Cells with content that remains colored
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a4.4 PesTiCiDe resiDues

The European Union does not provide a single limit for pesticide 
content in spices.

Frequent controls of Greek saffron have never demonstrated the 
existence of organic-phosphoric, nitrogen or halogen pesticide waste.

In Spain, nowadays, the legal framework is the Royal Decree 
280/1994, which transposed three European Community directives to 
the national law (directive 76/895 EC, directive 86/362 EEC, directive 
90/642 EEC). A modification by the Royal Decree 198/2000 followed 
in order to include the amendments deriving from the applied directive 
97/41 EC. Thus, Spain provides maximum residue limits (MLR) for 430 
pesticides applied on spices, according to the unified law of April 2005. 
The methodology applied is as follows: pesticide residues are extracted 
from a round bottle containing 100 ml of acetone/dichloromethane solu-
tion 50/50 (v/v) through soaking for 12 hours. The extract received is 
filtered with anhydrous sodium sulphate for absorption of the humid-
ity. The anhydrous sodium sulphate is washed with 25 ml of acetone/
dichloromethane and the infiltrate is dried in a rotating evaporator at a 
vacuum temperature of 40oC. The remaining is dissolved then again in 5 
ml of cyclohexane. The sample injection is performed with a high volume 
injector equipped with CarboFit. The amount used is 10 μl. The condi-
tions defined for the injector and the chamber, as well as the column 
features are shown in the tables 13, 14 and 15 respectively.

Temperature (oC) Program Ta (oC/minute) Time (minutes)

70 0 0.50

300 100 10.00

Table 13. Injector conditions

Temperature (oC) Program Ta (oC/minute) Time (minutes)

70 0 3.50

180 25.0 10.00

300 4 10.00

Table 14. Chamber temperature program 
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Seasonal�phase CP-Sil�8�CB�Low�Bleed�/�MS

Length 30�m

Inner�diameter 0,25�mm

Outer�diameter 0,39�mm

Filler�thickness 0,25�mm

Table 15. Capillary column features

A selective mass spectrophotometer detector is used (with an ion 
dump that operates by electron impaction or chemical ionization) for 
pesticide detection, identification and quantitative analysis. The pesti-
cides are identified according to their absorption time and separation 
spectrum MS/MS which is unique for each analysis.

a4.5 MiCrobioloGiCal analYsis

No specifications regarding microbiological load are included in the 
ISO/TS 3632:2003.

The microbiological methods applied on the Greek saffron for micro-
biological load detection (aerobic MC/30oC), yeast/mould and coliform 
organisms (Eschericia coli) are those specified by ISO 4833, ISO 7954 
and ISO 16649-2 respectively.

In Sardinia, the saffron samples were microbiologically analyzed in 
30, 60 and 90 days after sampling in order to see if a bacterial infection 
occurs during storage. A gram from each sample was homogenized. 
The suspension was subjected to decimal dilutions and 100 ul of each 
sample of the various dilutions was inoculated in agar ROSE Bengala 
plates (an isolation terrain for yeasts and moulds) and in PCA (Plante 
Counte Agar) plates (microorganisms total tallying terrain).

The Spanish law refers to the Technical Health Regulation regard-
ing treatment, distribution and marketing of spices due to absence of 
a specified standard especially for saffron. According to the Technical 
Health Regulation (RTS, mentioned before in section 5.1.3), the spices 
should not contain pathogenic microorganisms nor their toxins. Follow-
ing, the highest admissible limits are: Escherichia coli (1 x 101 col/g), 
salmonella (absence in 25 g), and anaerobic spores (1 x 103 col/g). For 
inoculation, cultivation and tallying of the microorganisms mentioned 
in the RTS, it is necessary to prepare a common sample that will be 
subjected to special procedures for each case. In order to receive mother 
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liquor, 25 g of saffron in sterilized condition should be weighed in Stom-
acher bag and 225 ml of peptone regulative solution should be added. 
The preparation is placed in the Stomacher bag for 1 minute in order 
to be homogenized. We receive then mother liquor in a relation of 10-1 
(1:10). Further on, we take 1 ml of mother liquor in a sterilized pipette 
and dilute it up to 10 ml in peptone regulative solution. We homogenize 
by receiving a decimal solution of 10-2 (1:100).

Escherichia coli tallying
Escherichia coli determination takes place by tallying the concen-

trations developed on a cultivation plate (dry matter) where a known 
sample amount has been inoculated at a determined amount of time 
and at incubation temperature (44,5oC for 24 hours).

The testing method is as follows: we dissolve the cultivation me-
dium Tergitol B.C.I.G. in a warm water bath. We cool it at 45oC and 
keep this temperature constant. We take 1 ml of each solution that has 
been already prepared (10-1, 10-2) and place it in different Petri plates. 
We stir lightly with circular moves in order to homogenize the sample. 
We leave the sample to solidify at room temperature and let each plate 
incubate on reverse position at 44,5oC for 24 hours. This procedure is 
applied twice. After 24 hours we count all blue colored concentrations 
that have been developed on the plates. 

Sulfite reducing clostridia tallying
This determination takes place by tallying the concentrations de-

veloped in a tube that contains an adequate cultivation medium and 
specified sample amount. The procedure is applied after the sample has 
remained for a certain amount of time at specified temperature and in 
anaerobic conditions.

The testing procedure is as follows: we take 4 tubes of cultivation 
medium agar - agar SPS and dissolve it completely in warm water bath, 
lowering the temperature to 45oC (the solutions remain at this constant 
temperature until use). After homogenization of solutions 10-1 and 10-
2 we take a sample fraction of about 5 ml with a sterilized pipette and 
place it in sterilized flame proof glass tubes. We heat the tubes in a water 
bath at 80-85oC for 5 minutes. We inoculate the sample in every agar-
agar SPS tube (1 ml of the 1:10 solution and 1 ml of the 1:100 solution) 
and homogenize the solution. We cover the tube surface with sterilized 
Vaseline and leave it to solidify at room temperature. The tubes are 
incubated at 46oC for 48 hours in anaerobic conditions. After 48 hours 
we count all black concentrations developed in the tubes.

The amount of sulfite reducing clostridia contained in 1 g sample 
is calculated by multiplying the concentrations developed with solution 
medium applied in each case.
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Salmonella identification 
The method is based on determining the existence or absence of 

Salmonella after an enrichment procedure, immune concentration, iso-
lation and biochemical and serological identification.

In short, the testing procedure has following stages: we weigh 25 g 
of sterilized sample and add 225 ml of peptone regulative solution. We 
place the prepared sample in a Stomacher bag in order to homogenize 
for 1 minute. We incubate at 37oC for 16-24 hours. Afterwards, im-
mune concentration is produced in a mini VIDAS appliance with I.C. 
Salmonella Biomerieux cartridges. We receive the immune concentration 
inoculum from sterilized hyssop and inoculate in lines on the isolated 
agar-agar Hecktoen and SM ID. The plates are incubated at 37oC for 
24 hours.

The red color agar-agar SM ID concentrations as well as the blue-
green or those with no black center agar-agar Hecktoen are considered 
to be suspect. In case of existing concentrations with the above features 
it is necessary to proceed with a biochemical affirmation through API-
20E testing.
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CoMMerCializaTion anD 
ConsuMPTion DeveloPMenT 

of saffron

A5.1 Global eConoMiC sTuDY

A5.1.1.�PRODUCTION�COSTS

A5.1.1.1.	Direct	and	variable	costs
Direct costs are those created by 

various production factors used or de-
stroyed during the production proce-
dure of one year. The can be classified 
as follows:
• External costs: corresponding to 

payments during production in 
form of invoices. The farming en-
terprise needs to purchase those 
external factors in order to com-
plete the production. Following 
supplies belong to those costs:

• Fertilizers
• Phytosanitary products against 

plagues and diseases
• Propagation plant material (bulbs)
• Irrigation water (deriving from the 

well of the farm paying the invoice 
for electricity consumption)

• Various raw materials. Plastic net-
tings are included in this heteroge-
neous group (used during planting)

• Mechanized phytosanitary serv-
ices 

• Calculated costs include all costs 
that derive from production fac-
tors, which – despite their initial 

Harvesting (UCLM)
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external cost – are not consumed in the period of only one produc-
tion cycle. Thus, it is necessary to calculate the part of the cost that 
corresponds to partial consumption of production factors.

• Labor force: Group of workers, who provide services during the 
production procedure. Those costs could be fixed or variable, 
depending on the payment system. If the payment depends on 
activity volume the costs are variable, in every other case the 
costs are fixed.

•  Tractors, tools and farming equipment. Farming machinery is a 
production element that is partially destroyed during the whole 
procedure. Machinery creates direct or indirect costs due to 
wear-out. Thus, the cost of their use is considered as a farming 
production cost.

A5.1.1.2.	Gross	income

The gross income of a production includes all main product selling 
revenues as well as those revenues from secondary products or by-prod-
ucts of the same production.

The calculation of the prices for main products as well as for by-
products is based on a market analysis.

A5.1.1.3. Gross profit margin

According to decision 85/377, June the 7th 1985 of the EEC Com-
mittee, which establishes a gross profit margin typology for agricultural 
holdings, following criteria should be taken into consideration: 

• Gross profit of a agricultural holding is the gross production value 
minus all special allocated expenses.

• Gross production value equals to the aggregation of the main prod-
uct value added to the value of the secondary product.

The direct expenses that must be deducted from the gross income 
in order to calculate the gross profit are mentioned in section 6.1.1.1.

Following tables demonstrate production costs, revenues and gross 
profit for five years, starting from bulb planting in Greece, Spain and 
Italy.
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) July

Plowing discs 1 Field treatment 42 42
Cultivator 2 Field treatment 27 54

In depth fertilizing July
Fertilizing 20 Tons 18 361
Harrowing 1 Field treatment 33 33

Planting September
Bulb crushing roll 1 Field treatment 7 7
Bulb-planting application 1 Field treatment 150 150
Girfil sieve 120-96-R4-2128 12.500 ml 0,025 313
Bulbs 6.000 kg 2,1 12.621

Harvest October
Flower harvesting 2,6 kg 385 1.000
Pruning 2,6 kg 314 815
Drying 2,6 kg 12 31

Total cultivation activities 15.428
REVENUES

Saffron (10% humidity) 2,6 kg 1036 2.694
REVENUE SUM 2.694
Overview
Costs 15.428
Revenues 2.694
Gross Profit - 12.733

Table 16. Production costs, revenues and gross profit for the year 0 
in Spain
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosaniotary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Harvest October
Flower harvesting 13 kg 385 5.000
Pruning 13 kg 314 4.076
Drying 13 kg 12 156

Total cultivation activities 9.526
REVENUES

Saffron (10% humidity) 13 kg 1036 13.471
TOTAL REVENUES 13.471
Overview
Costs 9.526
Revenues 13.471
Gross Profit 3.945

Table 17. Production costs, revenues and gross profit for 
the years 1 and 2 in Spain
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosaniotary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosaniotary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Harvest October
Flower harvesting 13 kg 385 3.770
Pruning 13 kg 314 3.073
Drying 13 kg 12 118

Total cultivation activities 7.254
REVENUES

Saffron (10% humidity) 9,8 kg 1036 10.155
TOTAL REVENUES 10.155
Overview
Costs 7.254
Revenues 10.155
Gross Profit 2.901

Table 18. Production costs, revenues and gross profit for 
the year 3 in Spain
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Harvest October
Flower harvesting 6,5 kg 385 2.500
Pruning 6,5 kg 314 2.038
Drying 6,5 kg 12 78

Total cultivation activities 4.910
REVENUES

Saffron (10% humidity) 6,5 kg 1036 6.735
TOTAL REVENUES 6.735
Overview
Costs 4.910
Revenues 6.735
Gross Profit 1.826

Table 19. Production costs, revenues and gross profit for 
the year 4 in Spain  
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Cultivation activities
Date Amount Unit Value Sum (€)

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Bulb harvesting October
In depth plowing 8 hours 27 216
Plough driver 24 hours 11 260

Total cultivation activities 760
REVENUES

Bulb collection 
(no separation)

10.000 kg 1 12.020

TOTAL REVENUES 12.020
Overview
Costs 760
Revenues 12.020
Gross Profit 11.260

Table 20. Production costs, revenues and gross profit for the year 5 in 
Spain
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) July
Plowing discs 1 Field treatment 35 35
Cultivator 2 Field treatment 22 45

In depth fertilizing July
Fertilizing 20 Tons 15 229
Harrowing 1 Field treatment 27 27

Planting September
Bulb crushing roll 1 Field treatment 6 6
Bulb-planting application 1 Field treatment 125 125
Girfil sieve 120-96-R4-2128 12.500 ml 0,025 313
Bulbs 5.500 kg 1,17 9.383

Harvest October
Flower harvesting 1 kg 325 325
Pruning 1 kg 260 260
Drying 1 kg 10 10

Total cultivation activities 10.827
REVENUES

Saffron (10% humidity) 1 kg 665 665
TOTAL REVENUE 665
Overview
Costs 10.827
Revenues 665
Gross Profit - 10.162

Table 21. Production costs, revenues and gross profit for 
the year 0 in Greece
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp LE) 5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp LE) 5,0 Liter 12 60

Harvest October
Flower harvesting 9 kg 325 2.925
Pruning 9 kg 260 2.340
Drying 9 kg 10 90

Total cultivation activities 5.648
REVENUES

Saffron (10% humidity) 9 kg 665 5.985
TOTAL REVENUES 5.985
Overview
Costs 5.648
Revenues 5.985
Gross Profit 337

Table 22. Production costs, revenues and gross profit for 
the years 1 and 2 in Greece
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% 
(Stomp LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Harvest October
Flower harvesting 11 kg 325 3.575
Pruning 11 kg 260 2.860
Drying 11 kg 10 110

Total cultivation activities 6.838
REVENUES

Saffron (10% humidity) 11 kg 665 7.315
TOTAL REVENUES 7.315
Overview
Costs 6.838
Revenues 7.315
Gross Profit 477

Table 23. Production costs, revenues and gross profit for the years 3 
in Greece
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation (scraping) September
Harrowing 1 Soil treatment 9 9

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp LE) 5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81
Weed control June

Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp LE) 5,0 Liter 12 60

Harvest October
Flower harvesting 5 kg 325 1.625
Pruning 5 kg 260 1.300
Drying 5 kg 10 50

Total cultivation activities 3.268
REVENUES

Saffron (10% humidity) 5 kg 665 3.325
TOTAL REVENUES 3.325
Overview
Costs 3.268
Revenues 3.325
Gross Profit 57

Table 24. Production costs, revenues and gross profit for the year 4 
in Greece
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Cultivation activities
Date Amount Unit Value Sum (€)

Surface fertilizing December
Suspension 4 – 16 – 10 0,4 Ton 174 70

Weed control December
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Irrigation
February 

– April 
Water 1500 m3 0 81

Weed control June
Phytosanitary distribution 1 Application 7 7
Pentimethalene 33% (Stomp 
LE)

5,0 Liter 12 60

Bulb harvesting October
In depth plowing 8 hours 27 216
Plough driver 24 hours 11 260

Total cultivation activities 760
REVENUES

Bulb gathering (no selection) 10.000 kg 1 12.020
TOTAL REVENUES 12.020
Overview
Costs 760
Revenues 12.020
Gross Profit 11.260

Table 25. Production costs, revenues and gross profit for the year 5 
in Greece
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Cultivation activities
Date Amount Unit Value Sum (€)

Soil preparation 
Spring 

Summer
Fertilizing October 3 Field treatment 10 30
Fertilizing October 2 Tons 150 300

Preliminary plowings
August

September 2,5 Field treatment 10 25
Milling

August
September 1 Field treatment 10 10

Planting rows
August

September 2,4 Field treatment 10 24
Planting

August
September

Bulbs 120 kg 13 6000
Manual planting 30 Field treatment 10 300

Harvest November
Flower harvesting 20 Manual labor 10 300
Pruning and drying 105 Manual labor 10 1.050

Total cultivation activities 8039
REVENUES

Saffron (10% humidity) 0,5 kg 4.000 2.000
TOTAL REVENUE 2.000
Overview
Costs 8039
Revenues 2.000
Gross Profit - 6039

Table 26. Production costs, revenues and gross profit for the year 1 
in Sardinia(1000m2 50-55 bulbs/m2)
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Cultivation activities Date Amount Unit Value Sum (€)

Weed control
October

November
March

Surface grubbing and milling 27 Field treatment 10 270
Harvest November

Flower harvesting 75 Manual labor 10 750
Pruning and drying 200 Manual labor 10 2.000

Total cultivation activities 3.020
REVENUES

Saffron (10% humidity) 1 kg 4.000 4.000
TOTAL REVENUE 4.000
Overview
Costs 3.020
Revenues 4.000
Gross Profit 980

Table 27. Production costs, revenues and gross profit for the year 2 in 
Sardinia (1000m2 50-55 bulbs/m2)

��
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Cultivation activities
Date Amount Unit Value Sum (€)

Weed control
October

November
March

Surface grubbing and milling
27 Field treatment 10 270

Harvest
Flower harvesting November 110 Manual labor 10 1.100
Pruning and drying November 250 Manual labor 10 2.500

Total cultivation activities 3.870
REVENUES

Saffron (10% humidity) 1,5 kg 4.000 6.000
TOTAL REVENUE 6.000
Overview
Costs 3.870
Revenues 6.000
Gross Profit 2.130

Table 28. Production costs, revenues and gross profit for the year 3 in 
Sardinia (1000m2 50-55 bulbs/m2)
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Cultivation activities
Date Amount Unit Value Sum (€)

Weed control
October

November
March

Surface grubbing and milling
27 Field treatment 10 270

Harvest
Flower harvesting November 75 Manual labor 10 750
Pruning and drying November 200 Manual labor 10 2.000

Bulb grubbing May / June
35 10 350

Total cultivation activities 3.370
REVENUES

Bulbs 400 13 5.200
Saffron (10% humidity) 1 kg 4.000 4.000

TOTAL REVENUE 9.200
Overview
Costs 3.370
Revenues 9.200
Gross Profit 5.830

Table 29. Production costs, revenues and gross profit for the year 4 in 
Sardinia (1000m2 50-55 bulbs/m2)



1�1

A5.1.1.4.	Technical	-	economical	indexes 

Following, a production analysis is presented according to the three 
most important parameters: cultivation activities, raw material and 
labor force. Three technical/ economical indexes have been deter-
mined:

 
• Total expenses/ production costs (%): it represents the cost (in per-

centage) of the three analyzed parameters (cultivation activities, raw 
material and labor force) in relation to the total production cost.

• Main product equivalent / kg (%): it represents the amount (saffron 
in kg) produced by the costs created for each parameter (cultivation 
activities, raw material and labor force).

• Total expenses/ revenues (%): it represents the cost (in percentage) 
of the three analyzed parameters (cultivation activities, raw material 
and labor force) in relation to total revenue.

Italy Spain Greece
Expenses vs. total production costs (%) 100% 100% 100%
Cultivation activities 11% 1% 2%
Raw material 13% 31% 34%
Labor force 75% 68% 64%
Main product equivalent 3,5 45,7 49,6
Cultivation activities 0,4 0,6 0,8
Raw material 0,5 14,1 17,1
Labor force 2,6 31,0 31,7
Expenses vs. total revenue (%) 60% 81% 72%
Cultivation activities 7% 1% 1%
Raw material 8% 25% 25%
Labor force 45% 55% 46%

Table 30 Technical / 
economical indexes
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A5.1.2�FEASIBILITY�STUDY

Dynamic inversion analysis

Following, we demonstrate the most characteristic parameters of 
the above mentioned indicators. These indicators refer to the cash flow 
of cultivation during its utilized period. Following concepts are used as 
dynamic selection methods:

• Internal profitability percentage (IPP)

• Current net value (CNV)

• Recovery time

• Current value percentage or profit / return percentage

The current net value is calculated according to following formula:

( )∑
= +

+−=−=
n

i
i

i

k
QAAVAVAN

1 1

Where:

• VAN : actual net value

• VA: actual cash flow value

• A: return value

• Qi: year i cash flow

• k: capitalization percentage

Further on, we calculate the value k, which nullifies the CNV and 
gives the IPP percentage, defining the recovery time (return payment re-
trieval period).

In table � we can see the indexes resulting from the dynamic inversion 
analysis.
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Italy Spain Greece
Average gross profit (€ / hec. and year) 2.009 1.707 82
Actual net value 8.036 8.534 577
Internal profitability percentage (IPP) 121% 21% 4%
Recovery time (years) 4 4 6

Table 31. Indexes resulting from the Dynamic 
Inversion Analysis

A5.1.3.�COMMERCIALIZATION�COSTS

A5.1.3.1 Purchase

Graphique 8. Opérations qui composent le processus  
de commercialisation

It is common for saffron traders to purchase the product in the vil-
lages and at the premises of the producers, directly or through inter-
mediates, who receive a commission. 

Sometimes it is the cultivator who visits the trader in order to sell 
his product.

In the case of Greek cultivators, the law requires that they sell their 
product directly to the cooperative.
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A5.1.3.2 Classification

The purchased lots are classified according to quality, age etc.

A5.1.3.3	 Storage

Traditionally, saffron is stored in a dry and dark place. Sometimes 
saffron is stored in refrigerators, at 4oC in order to preserve its features 
for a longer period of time, but this method is hardly used. No direct 
costs are suggested.

A5.1.3.4	 Cleaning

It refers to the procedure for removing foreign material such as 
flower residues, esparto, perianth etc.

In Greece the above procedure is carried out before selling by the 
same cultivator.

After cleaning, it is necessary to wet the product, in so as to be less 
fragile. Nevertheless, we register loss of 0,5% due to stigma rupture of 
saffron threads.

A5.1.3.5	 Packaging

The packaging procedure includes tasks such as filling the various 
containers, weighing, etiquette attachment and packaging.

Main package is the package containing saffron threads. Secondary 
and tertiary packages contain the main package that is in direct contact 
with the product.

Depending on the customer demands, the product can be packed 
also in blister packaging. 

A5.1.3.6	 Shipment

It refers to the shipment of goods.Further on, additional costs are 
involved such as:

1) Analyses
It is common to carry out analyses that are more or less precise 

depending on the destination market.
Microbiological analysis: aims at detecting the existence of bacteria 

such as Salmonella so., Escherichia coli, etc.
a) Chemical analysis: for artificial dye substances detection as well 

as existence of crocine, picrocrocine and safranal.
b)Pesticide analysis: for pesticide, insecticide, fungicide residue de-

tection.
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c) Radioactivity
2) Taxes and other expenses
All expenses included herein refer to local or international authori-

ties certificates as well as direct taxes to the Saffron Designation of 
Origin Regulatory Council.

Following table demonstrates minimum and maximal costs for each 
stage of the commercialization procedure in Spain, Italy and Greece.

SPAIN ITALY GREECE
Min Max Min Max Min Max

Purchase 0,00 13,22 - - - -
Classification 3,01 3,01 0,00 0,00 2,50 2,50
Cleaning 9,02 18,03 0,00 0,00 7,50 15,00
Main package 84,14 300,51 140,00 140,00 54,88 219,52
Secondary package 25,04 25,04 400,00 600,00 20,75 20,75
Tertiary package 0,83 1,60 50,00 50,00 0,68 1,33
Shipment 18,03 18,03 110,00 140,00 18,03 18,03
Analyses 6,41 8,01 65,00 65,00 5,30 6,65
Taxes and certificates 1,20 1,80 80,00 80,00 1,20 1,80
Contribution DO 0,00 60,10 0,00 0,00 0,00 50,00
Total 147,68 449,36 845,00 1.075,00 110,84 335,58

Table 32 Commercialization costs in Spain, Italy 
and Greece

A5.2 CoMMerCializaTion anD ConsuMPTion

In Greece, national saffron sales represent approximately 13,2 % of 
the total production while export sales represent approximately 86,8 % 
of the total production.

In Sardinia, the reference markets are mainly local and regional 
(80%). Only a small part (20%) is destined for the national and interna-
tional market. Sardinian saffron is found only in special shops and is 
not commercialized at a large extent.

5.2.1� FORMS�OF�CONSUMPTION�

In the Spanish market, saffron can be found in three forms: as 
threads, as powder or as spice for rice, pastry etc. In the consumption 
analysis carried out by the IRI research company, the first two categories 
were not taken into account.
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Following graphic demonstrates that in Spain saffron threads are 
at first rank, followed by saffron powder. Due to the high price of saf-
fron, the consumer prefers to verify quality through saffron threads. 
There are also other factors contributing to the preference for saffron 
threads. For instance, housewives have a unique knowledge on how 
to obtain the maximum organoleptic qualities from saffron. Following 
table demonstrates clearly a preference in saffron threads compared to 
saffron powder.

Table 33 shows total and partial consumption of saffron in Spain 
(in filaments/powder). 

Year 2003 2004 2005
Total 4.351 4.433 3.338

Threads 3.051 3.086 2.383
Powder 1.300 1.347 955

Table 33 total and partial consumption in Spain 
(kg)

  
In Sardinia, saffron is used mainly as powder. Nevertheless, during 

last years, restaurant owners started using saffron threads for meal 
preparation.
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A5.2.2	 reGional ConsuMPTion

Information referring to saffron quantities consumed in the various 
regions of Spain. The studied regions are as follows:

Graph. 9. Localization of production zones

Graph. 10 Total sales of saffron per 
region 
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As one can clearly see in the graphic, the zone consuming the most is 
the north-western part of Spain i.e. Galicia, Asturias and Leon. This comes 
as a little surprise, given the fact that saffron is used mostly in Mediterra-
nean dishes such as paella, which is a typical dish of eastern Spain. That 
means that the use of saffron is not restricted in rice or pastry. 

The individual and average percentages of these three years are 
always more than 70% in all zones except for zone V, where equality is 
apparent in consuming both commercial types of saffron. This could be 
attributed to possible insufficiency in saffron in this zone, which is not 
related to the existing demand. This leads eventually to the conclusion 
that the consumers can not distinguish among various commercial types 
of saffron. It also shows that the quality of both types (threads, powder) 
satisfies the demands of the customers in the respected area.

In Italy, the zone at issue is Zone 1 (Lombardia, Liguria, Piemonte 
and Aoste valley), which is characterized by development and is absorb-
ing approximately 50% of the market sales. The product is present at a 
constant rate in the various selling points, except in the region of South 
Italy, where an annual decrease in selling rates is observed: indeed, this 
decrease – rendered in percentage – is due to the number of new selling 
points in South Italy, which is larger than the one in the rest of Italy.

According to the table below, in Greece, the volume of saffron sales in 
the city if Athens represents the largest percentage of the total consump-
tion of saffron sold in the domestic market. In particularly, it reaches 
59% for the year 2005.                 

Graph 11: Total sales per region in Greece.
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A5.2.3	 			ConsuMPTion DePenDinG on sales loCaTion

In Spain: the data for saffron sales is obtained from supermarkets 
and hypermarkets that are classified according to their m2 capacity: 
large-scale stores: from 1001 to 2005 m2, medium-scale stores: 401 to 
1000 m2 and small-scale stores: 100 to 400 m2 .

Following graphic shows total and partial supermarket and hyper-
market sales.

Graph. 12 Total/partial sales in hypermarkets and su-
permarkets 

The above graphic shows that there is no great difference in total sales for 
the three years at issue. Customers preferring the use of saffron in threads 
purchase them in supermarkets. This tendency remains constant during the 
three years of the research. In particularly, data shows that the customers 
prefer to purchase the spice in small supermarkets. Thus we assume that 
customers use hypermarkets for long shopping lists and supermarkets for 
short shopping lists. The purchase of saffron belongs to a short shopping list. 
Another explanation would be that the demand for saffron, given the fact that 
it is consumed in small portions, depends on a “short time” decision. There-
fore immediate purchase can take place at the neighborhood supermarket. 

In Greece the sales volume in supermarkets showed an increase of 
68% compared to 2004. Total sales value shows also an increase of 79% 
for the year 2005 compared to the year before.
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In Italy the total sales value in Super- and Hypermarkets as well as 
in Free Access Markets has increased at 18.8 million € while in smaller 
markets, the sales were increased at 12.8 million €. The market records 
a significant increase during the last year in the sales volume (5,1%) 
rather than in value (4,4%). It is a positive tendency compared to the 
general food sector in Italy (+ 1,2%) and to the referring spice / herbs / 
aromatic plants sector (+ 2,1%). The increase is observed in large stores 
with supermarkets as a main sales channel.

A5.2.4		saffron PriCe DePenDinG on area anD sales 
loCaTion

Table 34 shows the different prices for saffron thread and saffron 
powder in Spain at the various geographical zones studied herein. It is 
obvious that the two extremes in price, i.e. the highest and the lowest 
price, are found in the northern part of the country. The lowest price 
is found at the north- western area while the highest price is found in 
the northern zone V.

The research demonstrates that saffron price in Madrid is 0,35 € 
higher than in Barcelona: saffron threads are more expensive in Madrid 
than in Barcelona. Nevertheless, the price for saffron powder is the same 
in both cities. Following table shows total saffron sales in both forms 
(threads and powder) in hyper- and supermarkets. The information is 
presented as in a graphic

In Italy the market suggests an average price that remains constant 
(1,50 €). We also mention zone 1 that shows a higher average price 
(+15%) compared to the market average price. We also note a price in-
crease at 10% for zone 2c. Compared to zone 1 and 2 (Venice and Emilia 
Romagna), the regions in central and south Italy show lower prices at 
25%. 
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Tableau 34. Prix du safran en filaments/poudre par 
zone géographique

Zone I – Northwest    
Year 2003 2004 2005
Total 1,41 1,46 1,50
Saffron threads 1,42 1,48 1,52
Saffron powder 1,36 1,41 1,41

Zone II – East    
Year 2003 2004 2005
Total 1,38 1,38 1,29
Saffron threads 1,43 1,40 1,27
Saffron powder 1,24 1,33 1,34

Zone III – South    
Year 2003 2004 2005
Total 1,37 1,48 1,49
Saffron threads 1,38 1,49 1,52
Saffron powder 1,32 1,41 1,40

Zone IV – Center    
Year 2003 2004 2005
Total 1,40 1,44 1,52
Saffron threads 1,42 1,45 1,55
Saffron powder 1,30 1,42 1,43

Zone V– Northeast    
Year 2003 2004 2005
Total 1,18 1,29 1,30
Saffron threads 1,20 1,29 1,30
Saffron powder 1,16 1,29 1,33

Zone VI – North    
Year 2003 2004 2005
Total 1,72 1,80 1,80
Saffron threads 1,73 1,80 1,81
Saffron powder 1,65 1,81 1,81
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A5.2.5	a5.2.5 saffron sales DePenDinG on branD naMe anD labels
Following table shows the percentage sales volume in kg in Spain 

with reference to the various saffron brand names.

Mass (kg) 2003 2004 2005
Carmencita 976 1 147 960
Ducros 240 226 184
Pote Seco 1 686 1 662 1 092
Granja San Francisco 106 42 15
Dani 137 105 87
Private Label 200 213 141
Other brands 1 006 1 038 860
Mass (%)
Carmencita 22,4 25,9 28,8
Ducros 5,5 5,1 5,5
Pote Seco 38,7 37,5 32,7
Granja San Francisco 2,4 0,9 0,5
Dani 3,2 2,4 2,6
Private Label 4,6 4,8 4,2
Other brands 23,1 23,4 25,7

Table 20. Mass percentage in kg of Spanish saffron sales with 
reference to brand names

Graph 13. Market shares of saffron production or import com-
panies in Greece for the year 2005
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In Greece the total volume of saffron sold in Greek supermarkets for 
the years 2004 and 2005 is 77.505 kg and 130.320 kg respectively. Accord-
ing to the total revenues of the Cooperative, the Greek market sales for the 
years 2004 and 2005 are 262.860 kg and 315.196 kg respectively. Thus, 
the sales of the Cooperative increased at 19,90% regarding volume, and at 
26,04% regarding value for 2005 compared to 2004. The difference observed 
between the distribution of Greek saffron by the Cooperative and the sales 
through supermarkets (evaluated by the IRI research company) is attrib-
uted to the fact that the cooperative supplies also other retailers besides 
supermarkets, such as pharmacies etc. During last years, an increase in 
sales has been observed in the Greek market, in which the Cooperative of 
Kozani participates with more than 90% of direct retail sales.

In Italy the market is very centralized: “Bonetti” enterprise, is the leader 
in the sector, with a total turnover of more than 50%.

Smaller companies follow such as: “Aromatica”, “Cameo” and “Monre-
ale” that assure more than 80% of the sales per turnover. “Aromatica” and 
“Cameo” have a less developed distribution network than “Bonetti” and 
offer lower prices.

There are also some regional brand names such as “Zaffermec” in zone 
2, “Monreale” in zone 3 and “Cannamela” and “Drog & Alim” in zone 4. In 
addition, the company “Marche Private” is holding more than 10% of the 
market share in all zones except for zone 1.

The loss for “Bonetti” during the last three years is to the advantage 
of “Monreale” and “Aromatica”, who managed to increase sales by offering 
lower prices.

A5.2.6	CoMMerCializaTion of ProDuCTs PrePareD WiTH saffron 
sPiCe

Apart from the common commercialization forms of saffron (threads 
and powder) that are found in all Europe, there are also other commer-
cialization forms:

In Spain, tea, sweets and chocolate are prepared with saffron. Saf-
fron is also used for dyeing. 

In Sardinia, the main products prepared with saffron are fresh pas-
try, pastes and a kind of liqueur. Sardinian saffron is not always used 
for the preparation of the above products. Saffron is also used as dyeing 
material, for instance, for coloring the silk belt of the traditional dress 
of Orgosolo (Orgosolo is a village located in the center of Sardinia). The 
use of saffron as a dye for high quality garments (Haute Couture) could 
represent a new very profitable market possibility.



204

In Greece saffron is used as powder for preparing various products. 
Saffron is grinded by a special machine and the powder is packed in 
bags in order to distributed in the market. The use of stigmas or powder 
for alcoholic beverages and extracts aims at quality improvement.

A5.2.7�Possible innovaTive CoMMerCializaTion CHannels

The three regions suggest a number of potential innovative commercialization meth-
ods such as: 

A) Creation of new products and derivates 

• Dye substances (by soaking the flower after drying and 
lyophilize).

• Essential oils (perfume) 
• Taste and aroma) 
• Medical products and cosmetics (with saffron extract)  
• Refreshments similar to orgeat (soaking in water and 

adding sugars and almonds)
• Introducing saffron to traditional cheese treatment 
• Animal food from the leaves, the bulbs and the dried 

flowers of the plant.
• Non alcoholic and alcoholic beverages with saffron. 

B) New market distribution channels 

• Sales network development with safer and more attrac-
tive packages

• Development of e-commerce 
• Use of the plant in main parks and public gardens 
• Use in traditional flower shops during October, Novem-

ber and December
• Reconnaissance product facilitation in the market 
• Developing better market methods for distribution from 

the larger stores as well as from specialized retailers 
such as pharmacies.
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