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USO DE HORNOS DE 

MICROONDAS 

Digestión de muestras en línea 



DIGESTIONES “ON-LINE” 

















LOW COST GAS SENSORS 

New applications for available 

devices 
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Figure 1. VOCs monitoring before, during and after smoking classical cigarette. 

Note: Changes in the measurements during smoking correspond to different puffs. 



Active Passive 

Indoor Before Smoking Before After 

PM (µg m-3) 14 ± 4 (n=4) 32 ± 18 (n=2) 
18589 ± 639 

(n=3) 
15 ± 4 (n=5) 

1269 ± 295 

(n=6) 

CO2 (ppm) 880 ± 522 (n=3) 
1793 ± 690 

(n=2) 
1505 ± 82 (n=3) 

1861 ± 812 

(n=7) 

2050 ± 611 

(n=7) 

CO (ppm) <LOD (n=3) 
0.13 ± 0.07 

(n=3) 
8 ± 5 (n=3) <LOD (n=7) 1.3 ± 0.2 (n=7) 

VOC (ppm) 
0.50 ± 0.03 

(n=3) 

0.52 ± 0.02 

(n=2) 
1.0 ± 0.1 (n=3) 0.488 (n=1) 0.614 (n=1) 

Formaldehyde 

(ppb) 
<LOD (n=1) <LOD (n=1) 134 (n=1) <LOD (n=1) <LOD (n=1) 

Table 2. Results obtained for the quality of indoor air, active and passive agents before and after smoking. 

n indicates the number of experiments performed to obtain the average and the standard deviation values. 
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Figure2. Examples of continuous monitoring for passive smoker breath before and after exposition to 

cigarette smoke of PM (Figure 2A), CO2 (Figure 2B) and CO (Figure 2C). 

  



Active Passive 

Before Vaping Before After 

PM (µg m-3) 24 ± 3 (n=2) 
5134 ± 1096 

(n=3) 
19 ± 4 (n=5) 21 ± 7 (n=5) 

CO2 (ppm) 
1992 ± 409 

(n=2) 

1502 ± 134 

(n=4) 

2208 ± 812 

(n=3) 

3327 ± 909 

(n=3) 

CO (ppm) <LOD (n=2) 
0.58 ± 0.13 

(n=3) 
<LOD (n=5) <LOD (n=5) 

VOC (ppm) 
0.47 ± 0.03 

(n=2) 

0.55 ± 0.04 

(n=2) 
0.49 (n=1) 0.47 (n=1) 

Formaldehyd

e (ppb) 
<LOD (n=1) 35 (n=1) <LOD (n=1) <LOD (n=1) 

Table 3. Results obtained for the quality of indoor air, active and passive agents before 

and after vaping. 

n indicates the number of experiments performed to obtain the average and the standard 

deviation values. 
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Figure 3. Examples of continuous monitoring for passive vaper breath before and after exposition to EC vapor of PM 

(Figure 3A), CO2 (Figure 3B) and VOCs (Figure 3C). 

  



IMAGE TREATMENT 

Global analytical parameters 

determination 

 



F.F.I as a potential solution of problems involved in fish freshness 

determination by using the available methodologies  



Image acquisition system  



CIELAB coordinate system  



Changes in Sparus aurata (Dorada) 

eyes during ice storage  



Day 0 Day 12 



Evolution of parameter L* 

L* L* 



Evolution of parameter a* 



Evolution of parameter b* 



IMAGE TREATMENT 

A bit of Chemometrics 



















SMARTPHONE IMAGE 

TREATMENT 

Fat determination in meat products 





Figura 3. 1 Smartphone utilizado para la 

obtención de imágenes 

Para la adquisición de las imágenes se 

empleó la cámara de un Smartphone 

modelo Meizu M2 Mini 



13 megapíxeles 

Apertura f/2.2 

 lentes 

Lente panorámica 

Flash LED 

Tabla 3. 1 Características de la cámara 



Figura 1. 1 Lonchas de las muestras empleadas: A) Chorizo, B) Salchichón, C) Salami, D) Jamón serrano 



SOLINQUIANA 

Department of  Analytical Chemistry, University of  Valencia 

Unconventional uses for  

conventional things:  

the use of domestic coffee machines 

as analytical tool 

  



Introduction – Organic Analytes Extraction 

SOLID 

 SAMPLES 

Soxhlet 

Shaking 

MAE 

PSE 

SFE 

USE 



Introduction  

One afternoon… 
so… 

If we use…? 

assisted by: 

-pressure 

-temperature 



Modification & Safety Conditions  
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Experimental Procedure 



LC-FD Armenta et al. Anal. Chem. 2016, 88, 6570. 

Results – Polycyclic aromatic hydrocarbons 

Hard cap espresso 

extraction 



Results – Selection of Extraction Solvent  

Water 
 

Acetonitrile 

Ethanol 

  
  

• water miscibility  

• dielectric constant 

• boiling point 

• compatibility with LC  Low recovery 

5 g soil spiked at 1000 µg Kg-1 PAHs  
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Results – Extraction Volume 

Dilution factor 10 

No clean-up       LOD = 2 - 85 ng g-1 PAHs 

Direct LC-FD injection   

5 g soil spiked at 1000 µg Kg-1 PAHs  

40 % acetonitrile 

50 mL  

11 seconds 



Results – Refillable Capsules 

Characteristics mycoffeestar Seal Pod Coffee duck Capsule’in Self cap 

Capsule size (mm) 26 x 25 x 23 29 x 24 x 21 27 x 26 x 23 29 x 27 x 23 28 x 26 x 23 

Internal volume (mL) 8.84 9.53 10.30 12.60 12.20 

Capsule material Stainless steel Stainless steel Plastic Plastic Plastic 

Sealing material Stainless steel Aluminium Plastic Aluminium Aluminium 

Average recovery (% ± s) a 105 ± 12 111 ± 7 102 ± 10 112 ± 13 106 ± 10 

Maximum recovery (%)a 119 (Pyr) 122 (BbF) 115(InP) 121 (InP) 117 (Fln) 

Minimum recovery (%)a   81 (Phe)   93 (Phe)   77 (Phe)   86 (Phe)   78 (Phe) 

a Recovery values were calculated for 5.0 g of soil spiked with 1000 µg kg-1 PAHs 



Results – LC-FD Chromatogram 
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Retention time (min) 

Sediment CRM104 

Soil sample   

25 µg L-1 PAH standard 



Results – Method Validation 
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Slope = [0.83, 1.22]  

Intercept = [-5.8, 3.4] 

Certified reference material 
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spiked soil 

Method comparison (USE) 

CRM170 clay soil 
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Results – Hard cap espresso machine extraction 

Advantages 
Fast 

Quantitative 

 

Drawbacks 
Lack in sensitivity 

High water content 

 



90 min stirring 

Stir bar sorptive 

extraction 

TD-GC-MS-MS 

Gallart-Mateu et al. Anal. Chim. Acta 2017,41, 952 

Results – Polychlorinated biphenyls 

Hard cap espresso 

extraction 



Results – Hard cap espresso extraction efficacy 

40 % ethanol 

200 mL  

39 seconds 

5 g soil spiked at 10 ng g-1 PCBs extracted by 5 x 100 mL of ethanol:water mixtures 

and analyzed by SBSE and TD-GC-MS-MS  



Results – Stir bar sorptive extraction efficacy 

200 mL of ethanol:water mixtures spiked at 0.25 μg L−1 PCBs 

40 % ethanol 

200 mL  

90 minutes 

250 °C  

20 min 

75 mL min−1 helium 

LOQ : 30 – 80 pg g-1 



Results – TD-GC-MS-MS chromatograms  

Marine sediment extracted by PSE 

5 ng PCBs standard 

Marine sediment by hard cap espresso extraction 



Results – Method Validation 

Slope = [0.99, 1.05]  

Intercept = [-0.01, 0.03] 

Certified reference material 

Recoveries in 

spiked soil 

Method comparison (PSE) 

IAEA 357 homogenized 

marine sediment 



Nutmeg Turmeric 

Hot pepper 
Pepper 

Results – What else?  

Bioactive compounds from spices and herbs   

Martínez-Sena et al. Food Chem. 2016 Submitted 



Results – Bioactive compounds from spices and 

herbs   

Hard cap espresso 

extraction 

Sample 

homogenization 

Sample  

freeze-dried 
LC-FD 
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Results – Solvent selection 

Quantitative 

recoveries obtained   

100 mL 60% solvent 

Total capsaicin  

97 ± 9  ACN:H2O 

96 ± 2  EtOH:H2O 

60 %EtOH 

100 mL  

20 sec 

2 g cayenne chilli, total capsaicin extracted with 3 x 50 mL 

of ethanol:water mixtures and analyzed HPLC-FLD 



Results – Extraction efficiency  

0 

20 

40 

60 

80 

100 

120 

Habanero Black 
pepper 

Turmeric Myristica 

R
e

c
o

v
e

ry
 (

%
 ±

 s
) 

 

5th 

4th 

3rd 

2nd 

1st 

2 g sample, total capsaicin, piperine, curcumin and 

myristicin extracted with 5 x 50 mL of ethanol:water 

mixtures and analyzed HPLC-FLD 

LOQ 0.07 to 0.31 mg g-1 



Results – HPLC-FLD cromatograms 

Compound RT (min) b UV λ (nm) FD λ (nm)  LOD (mg L-1) LOQ (mg L-1)  LOQAM(mg g-1)  

Curcumin 8.3 420 420  525 1.0 3.3 0.16 

Piperine 8.8 340 350  435 1.9 6.3 0.31 

Capsaicin 8.8 280 230  323 0.4 1.4 0.07 

Dihydrocapsaicin 9.2 280 230  323 0.8 2.6 0.13 

Myristicin 9.9 240 230  400 1.2 4.0 0.30 

Green chilli HPLC-FLD chromatogram 



Results – Method Validation 

28 commercial spice samples   

Hard cap extraction  

Ultrasounds assisted extraction 

Method comparison (UAE) 

Slope = [0.975, 1.042]  

Intercept = [-0.008, 0.006] 
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Conclusions – What more? 

Flavonoids in vegetables Pesticides in air filters 



Conclusions 

 Easy, rapid, and  low cost extraction. 

 

 High sensitivity and compatibility with gas 

     chromatography techniques. 

 

 Hard cap espresso machine has been employed for 

the efficient extraction of PAHs, PCBs and bioactive 

compounds. 

 

 Results statistically comparable with reference 

extraction methods. 



Low-cost serum analysis 



































Departamento de Química Analítica 

Facultat de Química. Campus de Burjassot. 

Universitat de València 

 

e-mail: Miguel.delaguardia@uv.es 

Miguel de la Guardia 

DEMOCRATIC ANALYTICAL 

CHEMISTRY 
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● Improved ACCES to low-cost 

ANALYTICAL METHODS 

● POINT of CARE methodology 

● REMOTE SENSING 

● EASY AVAILABLE 

INSTRUMENTATION 

● FREE ACCESS SOFTWARE in 

the CLOUD 

● RESPONSIBLE DISTRIBUTION 

of DATA through SOCIAL 

NETWORKS 

A SINGLE WORLD at HUMAN SCALE 

from to BENEFITS DATA PRODUCTION 

CONCEPT of 

DEMOCRATIC ANALYTICAL CHEMISTRY 



OLD CONCEPTS 

● COMPLEX & EXPENSIVE methodology 

● Academic obscurantism 

● Protected software 

● Slow data transmission 

● Low cost instrumentation 

● Easy measurement 

● Free access software in the cloud 

● Light speed data sharing 

● Solidarity & Globalization 

● On-site & Point-of-care data acquisition 

● OPEN DIFUSSION of data & opinion 

NEW SCENARIO 

● Closed & Protective reactionary 

mentalities 

● LABORATORY as space of 

science production 

● Sacred JOURNALS and 

academical sites 



RISKS of DEMOCRATIC ANALYTICAL CHEMISTRY 

● False data distribution 

● Unexperienced data acquisition 

● Lack of representative data 

SELF CONTROL & POLICY 

IMPROVED EDUCATION 

IMPORTANCE of ANALYTICAL 

CHEMISTRY EDUCATION 

● Irresponsible distribution of 

non-rigurous data 

SOCIAL RESPONSIBILITY 

● Misuse of true data CRITICAL  ATTITUDE of data 

receptors 



FROM GREEN      to       DEMOCRATIC 

 

● Remote sensing 

● Vanguard methodologies 

● Calibration through rearguard 

● Direct analysis 

● Reduction of risks 

● ACCESIBILITY 

ANALYTICAL CHEMISTRY 

Green Methods Democratic Methods 

● LOW COST 

● IMPORTANCE of SOFTWARE 

● SAFETY 

} 
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Green Analytical Chemistry: 
 development of sustainable analytical tools 

PROGRAMA PROMETEO PER A GRUPS D’INVESTIGACIÓ 
D’EXCEL•LÈNCIA (PROMETEO 2009-12) 

MINISTERIO DE CIENCIA E INNOVACIÓN 

Greening Analytical Determinations (CTQ2011-25743) 

http://www.micinn.es/portal/site/MICINN/menuitem.abd9b51cad64425c8674c210a14041a0/?vgnextoid=d9581f4368aef110VgnVCM1000001034e20aRCRD
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