
l

m

I. S.

n

o

Spain is the world-leader table olive producer, and the Spanish-style green olives comprise
almost 50% of total table olive production. During table olive processing, high amounts of lye are
employed to remove olive bitterness, mainly due to a secoiridoid glucoside called oleuropein,1

and make them edible. Also, high amounts of water are necessary to remove lye completely.
The physicochemical composition of these wastewaters is characterized by an enormous

amount of organic matter (mainly phenolic compounds), high Chemical Oxygen Demand (COD)
and pH,2 which give them a considerable phytotoxicity and, together with the huge amount of
wastewater produced by table olive industry, pose a threat to the environment. For this reason, a
wide range of studies have merged nowadays aimed to valorise this residue.3

In this study, we present for one hand the extraction of tyrosol (TY) and hydroxytyrosol (HT)
from table olive processing wastewaters (TOPW) and their quantification by Nuclear Magnetic
Resonance (NMR). For the other hand, the synthesis of high added-value chemicals, namely 5-
hydroxymethylfurfural (5-HMF) and levulinic acid (LA) from the sugar-rich aqueous phase after
extraction, using environmentally friendly conditions, such as microwave radiation, homogeneous
catalysis or water as solvent.

Main goal: Valorize wastewaters from Table Olive industry, focusing on oleuropein and its
hydrolysis products. The aim is to set up this residue as a relevant source of interesting
compounds, resulting in a win-win process in which a harmful residue is eliminated at the same
time useful compounds on it for our society are extracted.

Secondary objectives:
1.Extract high value-added products from TOPW and quantify them by NMR. In this step we

focused on Hydroxytyrosol (3) and Tyrosol (4) from Oleuropein (1) and Ligstroside (2)
respectively.

2.Obtain biofuel precursors such as 5-HMF (7) and levulinic acid (8) from compound 5, due to it
has a glucose molecule on its structure, that can be dehydrated in acidic media into these
compounds.4
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ABSTRACT

Figure 4: 31P-NMR spectrum (162 MHz, CDCl3/pyr) from EtOAc extract after derivatization. 
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- A complete valorisation of oleuropein/ligstroside from TOPW has been made, trying to make the most of each
part of both molecules.

- The valorisation process has been carried out under environmentally friendly conditions, avoiding as much as
posible the use of hazardous chemicals.

- TY & HT has been quantified using a fast and non-destructive technique, such as Nuclear Magnetic Resonance.
- We have found that washing steps (samples 2-8) are more important to extract HT & TY than lye treatment

step (sample 1) in shorter times. A higher amount of these compound are detected. When pH is neutral
(samples 6-8) also an important amount of HT & TY are extracted.

- We have synthesised LA in good yields from glucose extracted from this residue.
- In the future, this LA could be transformed into biofuel such as gamma-valerolactone via hydrogenation

reaction.
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OBJECTIVES

EXPERIMENTAL & RESULTS

Scheme 1: Oleuropein and ligstroside hydolysis under basic media. 

FUTURE TRANSFORMATIONSCONCLUSIONS

Figure 6: Transformations of 5-HMF and LA into biofuels. 

Scheme 2: Elenolic acid glucoside hydrolysis and glucose dehydration into 5-HMF and LA. 

3. Organic phase : HT & TY quantification by 31 P-NMR 5

4. Aqueous phase : 5 -HMF & LA synthesis

Molar Yield (%)

Entry Catalyst
Concentration 

(mol/L)
Levulinic acid 5-HMF

1

AlCl3

0 0 0
2 0.1 15 0
3 0.25 15 0
4 0.5 40 0
5 1 21 0
6

p-TSA

0 0 0
7 0.1 0 4
8 0.25 10 0
9 0.5 69 0

10 1 48 0

1. Table olives treatment

SCHEMATIC PROCEDURE

Figure 1: Schematic procedure of the proyect. 

Scheme 3: Derivatization reaction prior to 31P-NMR quantification. 
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Results

: Signal used for quantification

mx: Compound mass

Ix: Compound signal integral

IIS: Internal Standard signal integral

Nx: Compound nº nuclei signal

NIS: Internal Standard nº nuclei signal

nIS: nº mol of Internal Standard

MX: Compound molecular weight

Table 1: LA and 5-HMF molar yields depending on catalyst and its concentration . 

Lower catalyst
concetration
allows us to

obtain 5-HMF

Best conditions
to obtain LA!

Figure 5: Amount of both compounds in each
sample detected by 31P-NMR.  

To generate TOPW, green olives were treatet under Spanish-style conditions

2. Phases after extraction characterisation

MW Heating
- 190 °C
- 20 min

- Water as solvent
- Homogenous

catalysis: p-
toluensulfonic acid
(p-TSA) or AlCl3

Figure 2: 1H-NMR spectrum
(500 MHz, D2O) of aqueous

phase after extraction. 

Figure 3: 1H-NMR spectrum (500 MHz, D2O) of organic phase after extraction. 

Olives were immersed in
NaOH 2% aqueous

solution for 24 h 
Then lye

solution was
removed 

from olives

Olives were
put in

fresh water
and changed
each 8 hours

residual 
lye

removal

SAMPLE 1 SAMPLES 2-5

Using 1H-NMR was posible to
quantify how many glucose
and elenolic acid glucoside are
in the extract, and then know
the total glucose, needed to
calculate yields in Section 4.

Dry extract:
- 1.6 % glucose
- 3.3 % elenolic acid glucoside
- The rest is mainly NaCl from

lye and neutralisation
process.
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