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Table 1. Comparing features of solid phase extraction with SPME

Feature SPE

SPME

Sample matrices Liquid-organic or aqueous and some semi-solids

such as tissue.

Sample pretreatment ~ Blood, tissue and some environmental samples
usually require pretreatment to remove solids

or proteins; man y liquid samples do not.

Analytes Semivolatiles and slightly volatile compounds;
a recovery problem with volatiles.

Use of organic solvents Environmental samples: typically 25 mL to extract
one liter, versus 300~600 mL with liquid-liquid

extraction.

Biological samples: 4-8 mL
(same as liquid-liquid extraction)

Recovery of analytes Generally, recoveries close to 100% are
expected.

Government regulatory Several approved methods.

agency approval

Advantages Better sensitivity because full recovery is

possible from samples as large as one liter.

Aqueous liquids, solids, gas (rarely).

Sample pretreatment usually not required for
volatiles.

Analytes not amenable to headspace sampling may

require some matrix cleanup.

Volatile and semivolatile compounds.

None.

Equilibrium method-quantitation usually by
comparing to spiked blank matrix or by
standard additions.

Relatively new technique (no approved methods
at present).

Much simpler. Usually the user places samples
in vials and starts absorbing onto fiber.

Table 2. Comparing features of purge & trap with SPME

Feature Purge & Trap

SPME

Sample matrices Aqueous liquids and solids

Sample pretreatment None for many samples.
Matrix modifiers sometimes

used such as salting out or adjusting pH.

Volatile compounds(up to
approximately 300 C).

Analytes

Use of organic solvents None.

Recovery of analytes Recoveries up to 100% are expected.

Advantages Greater sensitivity(~ 100 fold)expected for

purgeable compounds.

Aqueous liquids, solids, gas(rarely).

None for many samples.

Matrix modifiers sometimes used such as

salting out or adjusting pH.

Volatile and semivolatile compounds.

None.

Equilibrium method-quantitation
usually by comparing to spiked blank
matrix or by standard additions.

Lower capital cost for dual function
and SPME)
and lower costs for maintaining and

hardware(liquid injection

trouble-shooting hardware.
Require no bench space.
No problems with foaming samples.
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Table 3. Commercially available SPME fibers
. . Coating ~ Max .
Fiber Coating Type B Polarity
Stability ~ Temp.
PDMS, 100 pm Nonbonded 280 C  Nonpolar
PDMS, 30 um Nonbonded 280 C  Nonpolar
PDMS, 7 ym Bonded 340 C Nonpolar
Polyacrylate, 85 pm Crosslinked 320 C  Polar
CW-DVB, 65 um Crosslinked 260 C  Polar
PDMS-DVB, 65 um Crosslinked 270 C  Bipolar
Carboxen-PDMS, 75 um  Crosslinked 340 C  Bipolar
CW-TPR HPLC, 60 ym  Crosslinked - Polar
PDMS-DVB HPLC, 50pum Crosslinked - Bipolar
PDMS : polydimethyl siloxane.
CW-DVB : carbowax-divinylbenzene.
TPR : templated resin.
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Table 4. Applications of SPME to determination of pesticides in foodstuff samples

Chromato .
3 , Mode of  -graphic Detection — cision Calibraton
Pesticide Group Matrix  Fiber Type L. i Procedure Limit Ref.
Application Determi- (%)  Method
nation (1gkg)
N-containing Wine 95um PA Direct GCMS  4mL sample extracted under stirring  0.00001-0.015 2-22 30
herbicides immersion GC-NPD for 50min; desorption at 230 C for ~ 0.01-6 722
(manual) GC-HD 5 min. 04-19 -
Organophosphorot Wine, 100 pm Direct GC-MS  3mL of sample-water (finally - - - 19
hiocates Alcoholic PDMS immersion 10% alcoholic solution or
Chlorohydrocarbons, solutions (manual) wine) extracted under stirring
Benzylate, Sulfamid, for 30 min;
Acylamide, desorption at 250 C for 3 min.
Phthalimide,
Dicarboxyimides,
Triazoles
Organochlorine ~ Orange 100 ym Direct GC-MS 4 mL of sample-water extracted 0.001-0.060 2-37 Standard 20
pesticides, juice PDMS immersion under stirring for 50 min; addition,
N-Containing (manual) desorption at 250 C for 5 min. external
herbicides, calibration
Organophosphorus method
pesticides
Dicarboxyimide ~ Wine 100um  Direct GC-MS  3mL of sample extracted under 0.1 31-100 Standard 21
PDMS immersion stirring for 30 min; desorption addition
(manual) at 250 'C for 3 min. method
Methylisothiocyanate Wine 65 m Headspace GC-FID 5mL wine added with NaCl extracted Standard 34
CW/DVB GC-NPD under stirring for 30 min; addition
desorption at 230 C for 2 min. method
Organochlorine ~ Honey 100 pm Direct GC-ECD 3mL of honey-water solution 0.1-30 816 - 25
pesticides PDMS immersion (1:5) added with NaCl extracted 60 25
7 um (manual) under stirring for 60 min at 70 C; 60 7-24
PDMS desorption at 260 C for 4 min.
85 um PA
Carbamate, Potatoes 100um  Direct GCMS  1g of sample with added 9mL 10 - External 22
Amidine Honey  PDMS immersion water ;10mL of solution extracted calibration
(manual) under stirring for 50 min at 25 C; method
desorption at 250 C for 3-5 min.
Organophosphorus ~ Food 100um  Headspace GC-FPD 5g of food-water paste (1:3); 47-75 1.5-19.8 28
pesticides plant PDMS extracted under stirring for 90 min;
desorption at 270 C for 5min.
Organophosphorus ~ Pear, 100um  Direct GC-FPD 3mL of sample-water (1:100) 00030014 0834 Standard 29
pesticides fruits PDMS immersion extracted under stirring for 20 min addition
juice (manual) at 25 ‘C; desorption at 250 C for 2 min. method
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(Table 4- continued)
Chromato- .
Pesticide Growp ~ Marix o Mode of - graphic Procedure D'I_;:n?lon Precision. Calibraton  p ¢
Type  Application Determi- (%)  Method
nation (1gke)
Organophosphorus Food 100um  Direct GC-MS - 002-004 <20 Internal 23
pesticide, simulants PDMS  immersion standard
Organochlorine  (ethanol-water (manual) method
pesticide, mixtures)
Benzilate, Azole,
Dicarboximide
Organochlorine  Chinese 100 um GC-MS 10g sample extracted with n-hexane- 0.03-09  3-21 - 24
pesticides herval PDMS acetone (1:1) for 3hrs; added with
formulations NaCl extracted under stirring for 90
min; desorption at 250 C for 5 min.
Organophosphate, Vegetables ~ 100 pym  Direct GC-ECD, 10g sample extracted with acetone; 0.005-1.0 - Internal 31
Pyrethroid (potatoes, PDMS  immersion GC-NPD, 100 mL of extract-water (1:9) 0.010-:0.55 - standard
pesticides legumes, 60um  (manual) GCMSD  extracted under stirring for SO0min; - - method
drupe) CW/DVB desorption at 250 C for 3 min.
Dicarboximides, Must, Wine 100pm  Direct GC-ECD  3mL of sample-water (1:50) 11 <20 - 26
Pyrimidinyl PDMS  immersion extracted under stirring for 30 min
carbinol, (manual), at 25 C;desorption at 250 C
N-trihalomethylthio Headspace for 3 min.
Azole, Benzilate
Organophosphate
Organophosphorus Honeybees 100 m  Direct GCNPD  10g of honeybees diluted with 1-10 - Standard 27
pesticides PDMS  immersion 50 mL acetone-water (1:1, v/v); addition
(manual) 3mL solution (5% acetone) extracted method
under stirring for 45 min.
Carbamate, Strawberry 60 um  Direct HPLC/DAD 4 miL strawberry extracted 1322 373 - 33
Benzilate Azole PDMS/  immersion under stirring for 45min at 25 C.
pyrimidinyl DVB (manual)
carbinol
Organophosphorus Strawberry, 100 pm  Headspace GC-FID 10mL sample extracted under 0.025-0.050 < 20 - 2
pesticides Cherry juice PDMS GC-MSD  stirring  for 45 min at 75 C.
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