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The green development trainéé



Tagetes: A two-fold story



Bulb farming

Å Tulips, lilies etc.

Å Nematodes

- Pratylenchus

- Trichodorus

Å Entering via roots (bulb) of the plant

Å Low growth, starvation

Pratylenchus



Chemical treatment

Å An example: Monam

Å Metam sodium/methylisothiocyanate

Å 300-500 l/hectare

Å High costs

Å Environmental issues



Biological treatment

Tagetes

Å Roots contain thiophene 

related compounds

Å Protection against nematodes

Å Oxidation 



Biological treatment (II)

Tagetes: Results

Å Decrease in nematodes observed

Å Soil improvement (organics, etc.)

Å ñBeneficial for bees populationò
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Biological treatment (III)

Å Major drawback Tagetes: Loss in revenues!

Å Biorefinery/Plant ingredients

- Biogas

- Lutein

- Thiophenes

- Other

- Herbicide potential!



Lutein

Å Potential source of lutein, a high-value carotenoid

Å Pharmaceutical, cosmetic (and nutraceutical) applications

Å Ocular health

Å Skin care (UV protection)

Å Reduction of cancer

Å Strengthening the immune system

Å In 2010, lutein occupied a $233 million share of the worldwide carotenoid market (BCC 

Research 2011).

Å Lutein market value $309 million in 2018, a CAGR of 3.6%.



Lutein from Tagetes

Proces:

Å Tagetes selection (herbicide + lutein)

Å Harvesting flowers

Å Drying and milling

Å Extraction towards lutein esters

Å Hydrolysis and purification

Å Stabilization

Å Conversion to other carotenes



Achievements

Tons/flowers tagetes per ha (2017, 6 x harvested)



Achievements
Å Hybrid Tagetes

* harvesting still in progress (till end September 19th)

Å 2016

- Planted middle May, 6 x harvested

- Sunny conditions

Å 2017

- Planted middle June (extremely wet), 3 x harvested

- Wet, cloudy weather

Å 2019

- Planted middle may, 6 x harvested 

- Moderate weather.

Luteinfrom tagetes in kg (Asia) Drenthe 2016 Drenthe 2017 Drenthe 2019

30-60 ton per hectare Bioresource Technol. 2015, 421-428 30000 33000 8400 23000

drying BioresourceTechnol. 2015, 421-428 4500 4950 1260 3450

hexane extraction Sep. Sci. Tech. 2001, 265-271 450 495 126 345

hydrolysis and crystallisation Sep. Sci. Tech. 2001, 265-271 67,5 74,25 15,12 51,75



Harvesting

Å First prototype developed


