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VOO aroma is largely attributed to its major volatiles
(LOX derived)

* Some VOO sensory attributes cannot be directly related
to any compound

* Interactions between volatiles?
e Compounds that are not usually determined?

-~ ¥
/K minor co‘mpound

low odor threshold
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Volatile thiols Alkylphenols

* VOO comes from a fruit, wide * Microbiological activity

number of aromatic substances . . . .
 Microorganisms isolated in

‘?\ olives can produce alkylphenols

e Off-flavors:

e Potent odorants:

[

(%

* Very low odor thresholds * Relatively low odor thresholds

¥

sensory impact in VOO even at low concentrations


http://ialca.com.ve/portal/index.php?option=com_content&task=view&id=129&Itemid=51
http://ialca.com.ve/portal/index.php?option=com_content&task=view&id=129&Itemid=51
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Volatile thiols Alkylphenols

J
4AMMB /vo/ Occasionally reported in VOO
(Guth & Grosch, 1993) (Morales et al., 2005, Jiménez et al., 2006)

e Low concentration in VOO

* Specific analytical methods » high SENSITIVITY and SELECTIVITY

 Combination with sensory analysis
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* Objectives:

v' Develop simple, reliable methods to assess volatile
thiols and alkylphenols in VOO

v’ Perform a screening of these compounds in VOO

v Determine their sensory impact on VOO

\ 4

markers of organoleptic attributes or defects?
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THIOLS

Development of the analytical method

v Low concentrations (ng/kg)

v" High reactivity of the SH group

® Selective derivatization

stabilization
labelling
®» Analysis: HRMS
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THIOLS
* Development of the analytical method

Derivatization: o

ESI-HRMS analysis: 110.0687
410
LRMS CyglrlagOsNSSe? HRMS | - only @nz ggssibl@
- candidate
"""""" mz i Mm/z " 'Rs0000
Not resolved peaks Separated Peaks
Low accuracy Better accuracy and precision

No possible formulae Formulae determined
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THIOLS
* Development of the analytical method

Derivatized '

tiols

n g HCD CollsinCet C-Trap

T\

= — IHINI—U 1\
» I ==1 &=
Analyzer | e .:___v,;.
>///
TL <cler One-step oo Sce

Sample l Ebselen I -
(2g) ! solution LLE/derivatization RP-HPLC ESI-HRMS

Orbirtap Exactive-HCD

R: 50,000 (m/z 200 FWHM)
A £2ppm

ESI+



http://hplcmethodanalysis.org/wp-content/uploads/2011/07/column-5.jpg
http://hplcmethodanalysis.org/wp-content/uploads/2011/07/column-5.jpg
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=kew9rPSy4J25bM&tbnid=z723bpmxgAVgZM:&ved=0CAgQjRwwAA&url=http://www.colorearjunior.com/dibujos-para-colorear-de-material-de-laboratorio.html&ei=F8hOUpf_FLCw7AaKrYGoDw&psig=AFQjCNELcUDB7vqVRgk1xg-4z-t7FVLocQ&ust=1380981143440018
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THIOLS
Development of the analytical method

Relative Abundance

o2}
o

N
o
L

5
o
R

Quantification:

11 IS: methoxy-a-toluenethiol
RF by matrix-matched calibration
/| curves (VOO)

|| Method performances (4MMB):

AMMB odor threshold in oil:

4MMB
1007 22.59
1 Full scan
803 m/z=410.0687 Ql
60
0] (1.9 ng/kg)
20-
.
1001 22.55 \
1 Full scan
80; /2 ANO NCAL Cl
60
40
20
.

0.5 ng/kg, (p<0.05) > LOQ (0.05ng/kg)

1847

1
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THIOLS
e Screening of thiols in VOO and sensory impact

Thiols analysis Sensory analysis | Official panel
Derivatization-ESI-LC-HRMS * EU796/2002; EU 640/2008
* Open generic profile
First VOO screening for 4MMB e ya
(25 oils — EVOO, VOO, LOO) < sl </ 7
v' 70% of the samples analyzed g I s //-' j
= 60 - ,_/f o s
v' Concentrations 0.1-2.7 ng/kg qa"f, oo S
E 40 | g - R o
v Not related to olive oil quality £ o y
v Not related to fruity note = 20 o8 (r=0.59,p <0.01)
v Not related to defects Ole, o
0 05 1 15 2 25
v’ Correlated to “fig tree leaf note AMMB (ng/kg) /};/\
> o
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THIOLS
Screening of thiols in VOO and sensory impact

Sensory analysis

Spiking two different oils
(Arbequina and Picual) with 4AMMB

Assessors were asked to indicate
the samples presenting the “fig tree
leaf” note

Odor recognition assays confirmed
the correlation between 4MMB and
the sensory note

Odor recognition assays

60

[0
o

y =8.1568x + 11.202
R*=0.8361

iy
o

% of assessors
w
o

=
o

N
o

o
3

né/kg 4MMB (spike%)

11
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THIOLS_ L Generic descriptors:
e Screening of thiols in VOO

80 1 323.9956
NL: 2.9E3
1 ESIfull

60 MS

40

Relative Abundance

Cabbage-like

21 methanethiol

0

Sensory impact?

80 1338.0112
NL: 2.11E3
60 | ESI full MS

20.77

40

*1ethanethiol

0

Relative Abundance

Onion-like

100+ 24.03

g0 | Mz

386.0112
NL: 5.57E3
60 1 ESI full MS

& Meaty, broth-like

“!benzenethiol
° 24.85

Relative Abundance

100
m/z
378.0425
801 NL:3.9E3
ESI full

601 MS

; Skunky

»13-methylbutenthiol

0 LR L AR LA L AN R AR A )
0 4 8 12 16 20 24 28
Time (min)

Relative Abundance

12
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ALKYLPHENOLS
Development of the analytical method

v’ Low concentrations (ug/kg)

v" Higher-boiling compounds than major
VOO volatiles

®» Analysis: SPME-GC/MS

®» Optimized extraction conditions:
602C, 30 min
MS—> SIM mode
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ALKYLPHENOLS
* Development of the analytical method

Nine phenols identified and quantified in VOO headspace

N Generic descriptors:
9ES 1
v/\ guaiacoll Quantification:
35 R 1S: 2,3-dimethylphenol
phenol . : :
1. RF by matrix-matched calibration
425 k o-, m-, f curves (sunflower oil)
- “JL ﬂ 4-ethylp

2Eq

Alkylphenols odor threshold (OT) in oil:

1E4

0.01-0.4 mg/kg, > LOQ (0.0003-0.0026 mg/kg)

Lo MLt s o '

2E5 lon 120 9
L k 4-vinylguaiacol ==  Varnish
A AN A A A A

18.00 19.00 20.00 21.00 22.00 23.00 24.00 min

14
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ALKYLPHENOLS
e Screening of alkylphenols in VOO and sensory impact

Odor Activity Values (OAVs)

oDT EVOO \'/0])0) \'/0)0) REF REF REF
(mg/Kg) Neelitie] Tty muddy fusty mouldy muddy
mouldy
Guaiacol 0.01 1 2-590 57 14
Phenol 0.1 1 2-41
o-Cresol 0.025 0-1
p-Cresol 0.025 2-75
m-Cresold - 1-17
4-Ethylguaiacol 0.05 14-346

4-Ethylphenol 0.2 57-294
4-Vinylguaiacol 0.2 0-23
4-Vinylphenol 0.4 5-201
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ALKYLPHENOLS
e Screening of alkylphenols in VOO and sensory impact

a4 T T T T F
L LAMPANT 4-ethylguaiacol .
L FUSTY 4-ethylphenol .
R :
a HLAMPANT  guai 4-vinylphenol .
~ "MOWLDYAMPANT aV/IRY -
€ - 7 FUSTY i Y
2 o LLAMPANT 4-vinylguaiacol
S FUSTY o
- . ® EVOO
g i EVOO EVOO phenol gy,56°" |
(&) ?
B / .
2 - —
[ LAMPANT ]
" MUDDY p-cresol ]
" JLAMPANT m-cresol I
-4 —F MuDDY ! ! 1 | L
-2.1 -1.1 -0.1 0.9 1.9 2.9

Component 1 (46 %)



s UNIVERSITAT s o Campus
- BARCELONA §,p SclAlmentacio

rsitat de Barcelon:

ALKYLPHENOLS
e Screening of alkylphenols in VOO and sensory impact

Evolution during olive storage days

21
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0,060

0,050

0,040

0,030

0,020

0,010

0,000

ALKYLPHENOLS

guaiacol

4-ethyilguaiacol

0,008

0,007

0,006

0,005

0,004

0,003

0,002

0,001 -

0,000 -

4-ethylphenol

25

0,450
0,400
0,350
0,300
0,250
0,200
0,150
0,100
0,050
0,000

3,000

2,500

2,000

1,500

1,000

0,500

Screening of alkylphenols in VOO and sensory impact

4-vinylguaiacol

7.(

0 5 10 15 20 25

4-vinylphenol

4
74

0 5 10 15 20 25
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ALKYLPHENOLS
e Screening of alkylphenols in VOO and sensory impact

4-ethyilguaiacol 4-vinylguaiacol

0,008 0,450

0,007 0,400 -W F

0,006 0,350

0,005 0,300 —‘:4;5 //

1 0,004 0230 / /
0,060 guaIaCO| & ol o A~ Z’izz 7‘
’ 0,002
0,050 mOUIdv 0,001 - & Z:ZEZ | ) /
0,040 I=1’5 0,000 - - . ; | . 0,000 -.r : : :
0 5 10 15 20 25 0 5 10 15 20 PV<9

0,030 : =
0,020 ] K270<0, 15
| e ] Vi K,2,<2
0,010 j - 4-ethylphenol - 4-vinylphenol K232
0,000 T T : . , 0,035

2,500

0 5 10 15 20 25 0,030
0025 2,000 ﬁ
0,020

1,500
0,015 // /

OAV>1 o ﬁjoﬁ\lzL
0:000 T T T V-<1 T 1 T T T T 1

0 5 10 15 20 25 0 5 10 15 20 25
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* Summary

v

v

v

Reliable, sensitive and selective methods, suitable for thiol and alkylphenol analysis
THIOLS:

Thiols occurrence was not related to VOO quality and 4MMB presence was
correlated to the perception of the “fig tree leaf note” = marker

4 new thiols were identified in VOO, whose sensory impact on VOO is unknown.
ALKYLPHENOLS:

Alkylphenols were above their odor threshold in defective oils, indicating their
implication in sensory quality, and they were related to fermentative degradation of
olives = marker

Guaiacol was associated to the mouldy defect

Vinylphenols were related to the perception of a “varnish” note, associated to the
rancid defect by panellists.
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In collaboration with:
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- CSIC

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

IRTA

—nm:ammm

The Official Tasting Panel of Virgin
Olive Oils of Catalonia

Generalitat de Catalunya
¥ gencat.cat
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