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Passare alla coltivazione di PIANTE OFFICINALI può 
richiedere una riconversione anche radicale 

dell'organizzazione aziendale

Per gli agricoltori un vero e proprio problema



… MI CONVIENE???

CON LE GRANDI COLTURE 
• Il  reddito, magari basso ma stabile!!!
• Le tecniche di coltivazione ormai…le conosco bene!!!
• I contoterzisti locali sono attrezzati per la loro gestione e non ho 
problemi !!

• Ci vogliono investimenti iniziali… si sa le P.O. per essere vendute 
bisogna almeno essiccarle!!!

• Non ho esperienza nella gestione di poliennali!

E POI….

E soprattutto … i COSTI DI PRODUZIONE  e i 
PREZZI DI VENDITA…
chi ne sa qualcosa???



Introduction of new medicinal herbs
cultivation in Italy
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• to identify the appropriate cultivation techniques of 
some “new” medicinal herbs 

• to identify the agronomical factors able to affect 
yield and quality of herbs

WHY

 Italian market of medicinal herbs is growing 
 Consumers show an increasing interest in natural medicines 
 Italian farmers need to diversify their productions

PhD student: Giulia Bellaio23/05/2019 6

AIM 
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How to introduce the cultivation of 
new medicinal plant?
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INTRODUCTION 



1. Bibliographic research and market analysis

Useful websites: 
http://www.pfaf.org
http://plants.usda.gov/java/

23/05/2019 8

INTRODUCTION 

http://www.pfaf.org/
http://plants.usda.gov/java/
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1. Bibliographic research
climate conditions .. 

INTRODUCTION 

mean temperature

lowest temperature
-2/- 6 °C
21/28 °F

maximum temperature
38/40 °C

100/104 °F

http://www.scia.sinanet.apat.it/

http://www.scia.sinanet.apat.it/
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1. Bibliographic research
climate conditions .. 

INTRODUCTION 

Italy
north
centre
south
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www.istat.it

http://www.istat.it/


2. Seeds and plants purchase

Useful websites: 
http://jelitto.com/Seed/Medicinal-and-Culinary-Herbs/
http://b-and-t-world-seeds.com/
http://www.seedman.com/category/herb-seeds.htm
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INTRODUCTION 

http://jelitto.com/Seed/Medicinal-and-Culinary-Herbs/
http://b-and-t-world-seeds.com/
http://www.seedman.com/category/herb-seeds.htm


3. Germination test
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INTRODUCTION 

• 30 species
• different light/dark cycles
• different treatments

(chilling)



4. The cultivation
4.1. the seed bed
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INTRODUCTION 



4. The cultivation
4.2. the growing season
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INTRODUCTION 



5. The harvest
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INTRODUCTION 

plants were collected by 
hand at the balsamic period



6. Chemical analysis

• to identify bioactive molecules of 
each plant

• to define the quality attainable as 
compared to that reachable in the 
traditional growing regions

Dr. Giulia Bellaio23/05/2019 16

INTRODUCTION 



7. Sensorial analysis

Dr. Giulia Bellaio23/05/2019 17

INTRODUCTION 



8. Advertisement
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INTRODUCTION 

• Specialized magazines
• Conferences
• Exibitions

• Seminars
• (…)

• Social networks
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new plants



Coltivare

Stabilizzare

Trasformare

La materia prima agricola

coltivare stabilizzare

immagazzinare trasformare



E’ la fase di produzione che va dalla coltivazione delle
erbe fino all’ottenimento di un prodotto agricolo sotto
forma di erbe essiccate gregge o semilavorate o oli
essenziali destinati all’ingrosso o ad ulteriore
trasformazione e/o confezionamento.

La coltivazione è però un’attività “povera” come del
resto molte attività agricole, in cui di frequente i ricavi, a
prezzi di mercato, non compensano i costi. Inoltre
richiede investimenti in attrezzature e conoscenze
specifiche.

La fase agricola



La raccolta avviene in prevalenza nei paesi emergenti e
ad economia prevalente di tipo agro-silvo-pastorale in
condizioni di estrema precarietà.

La raccolta spontanea ha degli indubbi vantaggi che si
concretizzano con un prezzo del prodotto molto basso.

La raccolta spontanea danneggia in modo crescente gli
stock naturali di piante.

Origine della materia prima

Al contrario di quello che si 
pensa normalmente l’80% delle 

erbe impiegate  nei prodotti 
naturali deriva da raccolta 

spontanea.



MAIN ACTORS
CULTIVATION-TRASFORMATION-TRADE

Italian Federation of 
farmers who cultivate 

medicinal herbs

Italian Association of 
farmers, harvester, 

processers, importers, 
exporters of medicinal 

herbs



June 2013:
ISMEA 

(Institution for Agro-Food Market Services)
Economic observatory of medicinal herbs market

296 different species from 
different countries used as

medicinal herbs in Italy



142 species (48%) 
are cultivated or 

can be cultivated in 
Italy

SALES QUANTITY OF MEDICINAL HERBS USED AS RAW MATERIALS 
IN ITALIAN FARMS (kg/Year)

25 000 ton per year – 115 milion € per year

SALES QUANTITY FROM ITALIAN MEDICINAL HERBS PRODUCTION 
(kg/year)

18 000 ton per year (73%) - 74 milion € per year



MOST IMPORTANT SPECIES THAT ARE CULTIVATED OR CAN BE CULTIVATED 
IN ITALY and THEIR SALES QUANTITY (kg/year) 

blueberry fruit
red grape seed
ginkgo leaf
Milk thistle fruit
fennel fruit
aerial part of Passiflora incarnata
camomile flower
onion bulb
oregano leaves
rosemary leaf
licorice root
Wormwood aerial part with flowers
garlic bulb
coriander seed
valerian root
anise fruit
sweet clover aerial part with flowers
artichoke leaf
rhubarb root
aloe juice



*Price refered to dried products. Fonte: Assoerbe, Fippo, SISTE

MOST IMPORTANT SPECIES THAT ARE CULTIVATED OR CAN BE CULTIVATED 
IN ITALY and THEIR MARKET VALUE (€)

Only Passiflora production 
could fulfill the internal 
demande.

THEY ARE NOT 
CULTIVATED IN ITALY

Other high economical value 
species are: 
Ginseng (Panax ginseng)
Black pepper (Piper nigrum L.)
Nutmeg (Nux vomica)
China (China Cinchona)
Linden (Tilla tomentosa L.)
Horse chestnut (Aesculus 
hippocastanus)



* Price refered to dried products. Fonte: Assoerbe, Fippo, SISTE

MOST IMPORTANT SPECIES THAT ARE CULTIVATED OR CAN BE CULTIVATED 
IN ITALY and THEIR MEAN PRICE (€/kg)

saffron stigmas
genepì male aerial part with flowers
genepì female aerial part with flowers
Roman chamomile flower
Echinacea angustifolia root
mauve flowers
violet flower
pink pepper fruit
escolzia aerial part
chives aerial part
grindelia aerial part with flowers
and. pallida root
bitter orange flower
gentian root
Witch hazel leaf
lespedeza capitata aerial part
withania root
safflower flower
wild garlic leaf
angelica root



LIST OF SPECIES AND THEIR CULTIVATION AEREA
(FIPPO data)

Species Surface (ha
mint (peppermint and sweet) 253,54
lavender 136,64
chamomile 123,1
fennel 78,21
sage 68,45
melissa 47,69
Roman chamomile 45,05
passionflower 39,21
coriander 37
lavender hybrid 32,13
oregano 24,25
psyllium 23
helichrysum 22,44
rosemary 20,97
wormwood (Roman, Pontic and kind) 18,62
savory (annual and perennial) 17,37
dandelion 17,1
nettle 15,1



ORGANIC PRODUCTION OF MEDICINAL HERBS

Organic production aerea of medicinal plants represent only the 
0,3% of the total organic production aerea.
Data from SINAB (National Information System on Organic Agricolture - 2011)

41% of medicinal herbs from 
organic agriculture,

but only 9% of agriculture
production is organic.



scientific name: Lycium barbarum L.
common name: goji

Lycium barbarum is a Solanaceous defoliated 
shrubbery and its berries are used in Asian 
countries as a traditional herbal medicine and 
as a functional food
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Studies indicate effect of goji on:
• aging
• neuroprotection
• general well-being
• glucose control in diabetics
• anti-oxidant properties



Why to choose goji?
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Extraction of essential oils for Active Food 
Packaging



USE of essential oils inside the packaging materials used to pack foods where they can 
exert their effect:

• Antimicrobical
• Antioxidant

Potential substitutes for syntetic additives or preservatives

added to foods as 
ingredients or 

spices or used as 
natural  

preservatives 

In Ancient time

Some data …Extraction of essential oils for Active 
Packaging
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• Thyme
• Mint 
• Savory, 
• Myrtle, 
• Helichrysum
• Different cultivars of Basil

Aromatic plants selected
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SOLVENT 
EXTRACTION OF 

LEAVES AND 
FLOWERS 

WATER AND STEAM 
DISTILLATION OF 

PLANTS 

Two different extraction
method were used

Different extraction techniques can produce 
variations in the composition of Eos extracted 
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harvest at full 
bloom time

At full bloom time of each species 1.5-2 kg 
of plants from each plot was collected in 
order to extract essential oils using Water 
and Steam Distillation (WSD). 

ESSENTIAL 
OIL

GC 
ANALYSIS 

Water and Steam Distillation (WSD)
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To identify the most important compounds of

extracts, showing the differences between the

quantity and the composition of essential oils

extracted by solvent or by WSD

GC analysis

Peppermint essential oils
coumpounds identified
using GC analysis

We expect different
profiles for essential
oils extracted using
• Solvent
• WSD

Characterization/ comparison  of Eos 
extracted 
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• TERPENOIDS
• ALDEHYDES
• KETONES
• PHENOLS
• ANTIOXIDANT MOLECULES 

investigate the activity of essential oils 
compounds and their possible effect on 
different microorganisms growth on 
food matrix 

HOW?WHY?

Laboratory test Use essential oils anti-microbial 
properties to increase foods’ 
shelf-life

Active Compounds of EOs
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• Evaluate the possibility to include essential oils inside the packaging 
materials

• the molecules of the essential oils can be released within the 
packaging         antimicrobial effect increasing the shelf-life of food

INTERESTING FOR 
FOOD INDUSTRY

1. Why?

23/05/2019 41

Relatore
Note di presentazione
This can be done  through the inclusion of essential oils inside the packaging materials used to pack foods (Whalon et al., 1998; Kametani et al., 2006; Garces Lardies et al., 2006 ). Thus the molecules of the essential oils can be released within the packaging where they can exert their antimicrobial effect increasing the shelf-life of foodDue to these properties the extracts are gaining interest in food industry. A promising approach to take advantage of extract effect is to include essential oils  inside the food packaging materials. (Whalon et al., 1998; Kametani et al., 2006; Garces Lardies et al., 2006 ). Essential oils’ compounds are volatile and they should arrive at the outer atmosphere of the microbiological cells thus inhibiting their growth or even better, kill the cells; in this way increasing the shelf-life of food (Català and Gavara, 2001; Han, 2005)



2. Why?
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subjected to microbiological
contamination

ready-prepared fresh product/fresh
salad is sold more than other fresh
products

subjected to a quick oxidation

 Products with a short shelf-life



 the inclusion of essential oils into bulk mass of food sample (raw chicken)

• Control Petri dish with smashed raw chicken
without active compounds

• Inclusion of THYME extract in smashed raw
chicken

Essential oils extracted from each
selected aromatic plant were tested

1. HOW
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 Essential oils into head space of Petri dish (raw chicken)

• Control Petri dish with raw chicken without
active compounds

• Petri dishes with samples of raw chicken and a 
sterilized blotting paper with OREGANO essential 
oil (0.5%).

Each oil was tested at concentration of 1%, 0.5% and 0.1%
in order to individuate the lower concentration able to
guarantee an antimicrobial effect.

The measure of the “Total Viable
Count” of each dish showed that
Thyme, Oregano, Mint and Savory
released into the head space at
concentration of 0.1% are able to
guarantee their antimicrobial effect

2. HOW 
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It’s important to individuate the lower 
concentration able to guarantee an 
antimicrobial effect

Essential oils also at low concentration
can induce negative organoleptic effects

CONSUMER 
TEST

TO INVESTIGATE

• Absolute threshold: lowest level at which a 
stimulus can be detected

• Recognition threshold: level at which a 
stimulus can be recognized

Absolute and Recognition threshold
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Relatore
Note di presentazione
The essential oils’ compounds are responsible of the perception of specific aroma also at low concentration and they can induce negative organoleptic effects exceeding the acceptable threshold for consumers (Lv et al., 2011). We have investigated the “Absolute threshold” (lowest level at which a stimulus can be detected), and the “Recognition threshold” (level at which a stimulus can be recognized) of  some essential oils by a consumer test. Consumers were asked to smell different samples of three essential oils (Basil, Thyme, Mint) at five different concentrations and to tell if they were able to detect a smell or to identify it. Each sample was characterized by the same head space volume in order to guarantee the same dispersion of aroma.



Consumers were asked to smell different samples of three 
essential oils (Basil, Thyme, Mint) 

Consumers were asked to evaluate samples using a questionnaire: 
they had to report if they percived a flavour (absolute threshold) 
and if they were able to identify it (regnition threshold)

• Exhibitions
• Professional events

1. Consumer test 
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Relatore
Note di presentazione
Consumers were asked to smell different samples of three essential oils (Basil, Thyme, Mint) at five different concentrations and to tell if they were able to detect a smell or to identify it. Each sample was characterized by the same head space volume in order to guarantee the same dispersion of aroma. Results showed that Basil essential oil has an “Absolute threshold” (0.12 μL/100 μL) lower than those of Thyme (0.18 μL/100 μL) and Mint (0.57 μL/100 μL). The “Recognition threshold” was evaluated in order to verify only the consumer’s familiarity of essential oils aroma. è stato chiesto ai giudici  di mettere alla prova il proprio olfatto cercando di percepire eventuali molecole volatili rilasciate da campioni contenenti l’estratto anche a concentrazioni molto basse. Ad ogni giudice è stato chiesto di odorare il campione e di riportare su una scheda specifica se percepiva un aroma (soglia di percezione) e se era in grado di riconoscerlo (soglia di riconoscimento). La soglia minima di percezione, determinata attraverso questo test, è definita come “il range di concentrazione al di sotto del quale un aroma non è percepibile e al di sopra del quale individui con un normale olfatto percepiscono la presenza dello stimolo”. La determinazione di questa soglia, in riferimento ai film plastici arricchiti con olio essenziale e utilizzati per confezionare prodotti alimentari freschi, risulta essere importante nel momento in cui si voglia evitare che all’apertura della confezione del prodotto il consumatore percepisca l’aroma dell’olio essenziale presente.



COLLECTED 
DATA 

STATISTICAL 
ANALYSIS 

Interpretation of 
data 

2. Consumer test 
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Relatore
Note di presentazione
In fase preliminare si è ritenuto importante determinare, attraverso dei test di analisi sensoriale, le soglie di percezione e di riconoscimento di alcuni oli essenziali. La presenza dell’olio essenziale sul film plastico, anche a concentrazioni molto basse, può causare effetti organolettici negativi ( Lv et al., 2011) quindi più alta è la soglia di percezione di un olio essenziale meno impattante risulterà il suo effetto sull'aroma del prodotto su cui viene impiegato.



The study of the collection, 
organization, analysis, interpretation 
and presentation of data

H
o
w
?

Intepretation of test results

Statistical Analysis 
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NEW ACTIVE PACKAGING

Control of 
microbiological

phenomena that
happen during foods

preservation

Increase shelf- life 
of foods

Antimicrobial
properties of 
essential
oils’compounds

In conclusion… 
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Relatore
Note di presentazione
Con queste nuove tipologie di packaging viene introdotta quindi la possibilità di ulteriore controllo nella conservazione dell’alimento agendo direttamente sul complesso di fenomeni microbiologici che si verificano durante la conservazione stessa. Riuscire a bloccare o rallentare tali meccanismi significa allungare la vita di un alimento. Resta però inteso che l’alimento sottoposto a questo tipo di confezionamento deve già in partenza possedere standard qualitativi elevati: l’idea di un packaging arricchito con estratti vegetali, nello specifico oli essenziali, costituisce un supporto ad altre pratiche di controllo durante la lavorazione e lo stoccaggio, che permettono di preservare e mantenere più a lungo la qualità di un alimento. 
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