
A New Technology, Energized Dispersive Extraction, for One Step 
Extraction and Cleanup of Complex Matrices



• Pesticides 
• Fat 
• Contaminants 
• Nutrients
• Packaging

Food: Complex and Wide Variety of Applications

Presenter
Presentation Notes
Food Applications for the EDGE currently include the extraction of pesticides/contaminants from various food matrices as well as the extraction of unbound Fat from food. There are many more applications such as nutraceuticals, packaging etc that can be performed by the edge however these two applications have been the major focus recently specific to Food matrices and This presentation will focus primarily on the extraction of pesticides from Food. I do want to make a note that The EDGE can extract fat from matrices that contain only unbound fat using Petroleum Ether as the extraction solvent, the current EDGE is not acid compatible the full fat extraction which requires hydrolysis to extract the total bound and unbound fat will not be available until our EDGE Hydrolysis unit is developed which will be in approximately 6 months. Matrices that can be used on the EDGE for unbound fat include meat and nuts. For customers who are currently interested in fat/oil extraction.



QuEChERS
Quick Easy Cheap Effective Rugged and Safe

Extraction of Pesticides from Food

Multi-matrix Multi-residue Method
• Salt partitioning extraction 
• dSPE Cleanup

EDGE
• Multi-matrix Multi-residue Method
• Pressurized Fluid Extraction with In-cell Cleanup

Presenter
Presentation Notes
What is unique about the pesticide/food application is that the EDGE is competing with a method not an instrument that is already on the market like ASE . The current method for extracting pesticides from food matrices is Quechers. Quechers stands for Qu E Ch E R S. It is a multistep method that requires extensive materials and time. Quechers is A METHOD. IT IS NOT AN EXTRACTOR OR A DEVICE, IT IS ONLY A METHOD. This is what makes this market unique. The Quechers method is considered the Gold Standard in the United States after being certified by AOAC (Association of Official Agircultural Chemists) International  as an official method, The U.S. has a large role contributing to these regulations because it is the biggest importer and exporter of food. The Codex Committee of Pesticide Residues is an international committee and the united states has representatives from the US EPA and US Department of Agriculture who help establish the maximum residue limits for pesticides. 



Extraction of Pesticides from Food Matrices

•QuEChERS is an accepted extraction and matrix clean up procedure for multi-
residue analytes in a variety of different matrices
• Manual
• Slow
• Limited
• Cost per test $3-$5

•EDGE is a rapid, efficient, and simple alternative method to QuEChERS
• Automated
• 5 min run time
• Versatile
• Low cost



*Entire process takes around 20 min 
of constant manual work

AOAC 2007.01 Method Procedure
Sample extraction

1. Transfer 15 g homogenized sample to 50 mL centrifuge tube 
2. Add 15 mL 1% acetic acid in acetonitrile + 1.5 g NaAc + 6 g MgSO4
3. Shake vigorously 1 min
4. Centrifuge > 1500 U/min for 1 min

Sample Cleanup
1. Transfer 1-8 mL of acetonitrile layer to tube with 150 mg MgSO4 + 50 mg PSA per mL 

extract
2. Shake vigorously 30 sec
3. Centrifuge > 1500 U/min for 1 min
4. Transfer supernatant to a vial for concurrent analysis

Extraction of Pesticides: QuEChERS Method 



QuEChERS Kits and Sorbents Available

• Sigma Aldrich
• Thermo Fischer Scientific
• Agilent
• Waters
• Restek
• Phenomenex
• Silicycle
• United Chemical
• Thomas Scientific
• GL Sciences
• Environmental Express
• Etc. 

Presenter
Presentation Notes
There are a lot of companies that have quechers kits, they are very expensive to purchase because they are pre-weighed and are packaged in the multiple test tubes of varying sizes. Each step in quenchers is essentially individually packaged so they can be added individually during the multi step method. 



QuEChERS Salts and Sorbents

• Sodium Chloride: Reduces polar interferences
• Sodium Acetate: Protects base sensitive analytes
• Magnesium Sulfate: Removes water
• Primary Secondary Amine (PSA): Removes sugars and fatty acid
• C18 : Removes lipids
• Carbon Black: Removes pigments

Any combination compatible 
with the EDGE!

Presenter
Presentation Notes
This is a list of some of the major sorbents that most customers will be using and are familiar with. MgSO4 and Na2SO4 are both used to remove water from samples. The picture below is an example of the color change as more graphite garbon black is added. This matrix is spinach which contains large amounts of chlorophyll and pigmentation that could both interfere with analysis. 



Extraction of Pesticides: EDGE Method

Sample extraction and sample clean up together
1. Add dSPE sorbent and transfer homogenized food sample to Q-Cup
2. Place Q-Cup in the EDGE
3. Run the 5 min EDGE method
4. Transfer extract to a vial for concurrent analysis

Entire process takes only 5 min per sample and is automated



Pesticide Method

Wet Samples

Dry Samples
Solvent: ACN, Temp: 100 0C, Hold: 2:00 min, Top: 20 mL, Bottom: 5 mL, Rinse: 5 mL
Wash 1: 10mL ACN, Wash 2: 20mL ACN



Wet Sample Tips

5 g MgSO4

10g NaSO4

5g Sample

Sample Size
5g Sample = 10g NaSO4

10g Sample = 15g NaSO4
15g Sample = 20g NaSO4

When using salts for drying a 30 mL water wash is mandatory!

Wash 1: 30mL H2O
Wash 2: 15mL Extract Solvent



Assemble Q-Cup



Add Sorbents and Sample



Prepared Q-Cup

No Packing or Mixing!



Prepared Q-Cup Tips

Clean layers

Protect the Q-Disc with
enough salt and sorbent

Water content
In sample

Amount of 
salt layer

Compatible with
QuEChERS Kits

C9 Support
M2 textured side up (do not heat above 100 oC)

Q-Disc Configuration



Q-Disc Tips

CelluloseMembrane
• C1

• C3

• C4

• C7

• C9

• M2

GC AnalysisLC Analysis

H2O present

Porosity
M2 C1 C4 C9



Q-Disc Tips

Sample Matrix

Dry Foods         Fine Powders Wet Foods

All C
M2

≥C4
M2 M2

1) Porosity LC or GC analysis

2)  Sample Matrix Dry or Wet, Fine Powder



UPLC MS/MS Method

• Waters Acquity H Class, Xevo TQD
• Waters Acquity UPLC BEH C18 1.7 µm 2.1 x 50 mm column
• 10 µl injection
• A: Water with 10 mM Ammonium Acetate, B: Methanol with 10 mM Ammonium Acatate
• Gradient

• Quantitation was based on a 6 point multi-level calibration curve using Multiple Reactions Monitoring 

Time (min) Flow (mL/min) %A %B
Initial 0.45 95 5

4 0.45 5 95
5.5 0.45 5 95

5.75 0.45 95 5
6 0.45 95 5



Strawberry Extracts



Hops Extracts



%Recovery Data of Spiked Rice and Strawberries

Pesticide Rice Strawberry

Tokuthion 87 93

Guthion 90 90

Dichlorvos 88 120

Methyl parathion 95 107

Dursban 89 100

Ronnel 90 102

Disulfoton 92 92

Mocap 94 109



%Recovery Data of Spiked Avocado and Hops

Pesticide Avocado Hops

Tokuthion 86 102

Guthion 85 102

Dichlorvos 116 98

Methyl parathion 107 98

Dursban 93 107

Ronnel 97 105

Disulfoton 89 101

Mocap 93 102



Post Extraction Tips

30mL
1 ML

Concentrate

Direct to analysis

Need Evaporator

Dryness
Need Evaporator

GC or LC

Gravimetric

Extract



Gerstel MPS3 Teledyne Tekmar AutoMate-Q40 

• J2 Scientific PrepLink
• Tecan Freedom EVO

Automated QuEChERS Systems

44”H x 64”W x 27”D

Presenter
Presentation Notes
There are automated Quechers systems on the market however they are very costly, close to 100,000 dollars and their only benefit is the removal of human error, They still have to perform the multistep method which requires complex robotics and uses just as many if not more materials generating a substantial amount of waste. The Teledyne unit launched in 2013I have a quick video of the Teledyne Tekmar automated Quechers system so you can get an idea of the complexity of this machine. 



Automated QuEChERS Video

https://www.youtube.com/watch?v=82OpFGSgBlQ

https://www.youtube.com/watch?v=82OpFGSgBlQ





Teledyne Tekmar AutoMate-Q40 

Automated QuEChERS Systems

The AutoMate-Q40 system automates 
the following sample prep functions
• Liquid dispensing/pipetting
• Vortex mixing
• Vial shaking
• Opening/closing sample vials
• Addition of solid reagents (ex. salts, 

buffers)
• Identifying liquid levels
• Decanting
• Centrifugation
• Matrix spiking
• dSPE cleanup

Presenter
Presentation Notes
As you saw in the video, the automated quechers system still performs the multistep method and essentially replaces a human from having to do the work, that does not mean that it is any faster, its only added benefit is  the removal of human error , robotics can mess up as well and this instrument just takes the quechers method and makes it more complicated. It performs all 10 of the steps above for each sample. This list of bullet points is a list I took directly from their website that they referred to as KEY Features, I would say this looks like they took the Quechers method and made it more complicated.It does not eliminate the lab technician from having to homogenize the sample and prepare each sample and individually load it on to the system as well as adding sorbents, adding solvent etc. They Claim 40 samples in an 8 hour shift, this does not compare to the EDGE, 1 EDGE can perform 96 samples in 1 8 hours shift and you could purchase 3 EDGES for the price of this unit which could do three times that through put for the same cost. Direct Quote it give you the ” Ability to add sample capacity to your lab without adding staff or paying overtime”This automated Quechers does not fix the sample prep bottle neck. You want to spend this kind of money on your analysis, not on an automated Quechers Unit. 



EDGE Versus Automated QuEChERS

• Automated systems robotically automate the QuEChERS process

• EDGE is a new technology and alternative to QuEChERS

Rapid, Simple, and Efficient!
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