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Why analysing 5-HMF in honey ?

* Heat & storage markers HO\/@\/O

: O
* Legislated (2001/110/EC): oy droxyr e futural
* most honey* - <40 mg/kg
e from tropical region - < 80 mg/kg
* Low enzyme activity honey - < 15 mg/kg

|:> [ LOQ = 15 mg/kg

* Except baker’s honey



Objectives

* 5-HMF quantification - Targeted ==) Freshness

Official methods (UV, HPLC-UV)

* (Semi-)volatiles - Untargeted =) Authenticity, origin, etc.
Benzacetaldehyde
| A) Vac / Vv Hydroxycumene
Benzaldehyde —‘—» . b Nonanal y y Menthofuran

Furfuralcohol{——> o . '. *| ." ..OIB] / f ./
S sl ol n"rl.q..

Phenylethanol Laurylalcohol



Vac-HS-SPME

* HS-SPME under vacuum
* Decrease resistance in gas-phase film

 [Increase of overall mass-transfer

* Faster equilibration for low/semi-volatile (k,<1.6-104atm m? mol)

K, =5.41-101% atm m3 mol" - Highly beneficial

HS
HO O
/ o \ % HS Gas-phase film
5-HMF Sample-phase film
S S

E.Psillakis, ACA 2017
@ ExtraTech.com



Instrumentation

Sample Preparation GCxGC

@ markes.com !
@ sepsolve.com
@ shimadzu.com



Method development — first trial
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Method development — on fiber derivatisation

Pareto Chart of the Standardized Effects

[ CCD design (responseisan’_ce_a_SlMlBB mz, « = 0.05)
* Time: 5-40 min
Temperature : 30-80 °C

Response : 183 mz (SIM) area
50 pg 5-HMF 5 min @ 40°C (20 mL vial)
50 uL BSTFA + 1% TMCS (20 mL vial)
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Method development — Extraction

Pareto Chart of the Standardized Effects
(response is area SIM 183 mz, « = 0.05)

* Doehlert design
* Time:5-40 min
* Temperature : 30-60 °C

* Response : 183 mz (SIM) area
0.5 g of baked honey (24h @ 60 °C)
BSTFA deriv. 5 min @ 80 °C

Standardized Effect

17 min @ 60 °C
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@ Cerqueira et al.,, FoodChem 2021




Final method

Automatable

Vac-HS-SPME

Weighting
Extraction

°«0.5¢g e5'@60°C
e 20 mL vial e Ext: 17 @ 60
°C
e Triphasic 1
cm

\. J \. J \. J \.

@ ExtralTech.com
@ markes.com

Derivatisation

e 5°@80°C
e 20 mL vial

e 50 uL BSTFA
+1% TMCS

Fiber

desorption

*3*@270°C

* Trap
focussing @
0°C




Method validation

 Matrix-matched calibration at 5 levels (n=3)

Matrix-matched calibration curve

* Trueness: avg. recoveryof98 % | 5 ="
* Precision : avg. RSD of 21 % f
e LoD : 1.6 pg/g

° LOQ . 4.7 “g/g s 15 ug/g V -0 H 10 20 30 40 50 60 70 80

5-HMF concentration in honey (pg/g or ppm)
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Sample Preparation

GCxGC
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GCxGC for sVOC
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GCXGC for sVOC

A) Vac 5-HMF
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Green performances — AGREE

Criteria
2 Sample size
4 Num. of prep. steps
5 Automation and
miniaturisation
6 Derivatisation
7 Amount of waste
9 Energy consumption

Pena-Pereira et al., AnalChem 2020

Proposed method

Ry,

E

Lower mass sample

Miniaturisation

Low waste

Official method

Fewer prep. steps

No derivatisation

Low energy consumption

14
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Enhancing the targeted and
untargeted analysis of honey by
vacuum-assisted SPME-GC x GC-MS.
A green, practical, and highly
informative approach
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