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Application of QuEChERS and Solid Phase Extraction in Food Safety
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• Analytical Challenges

• Meeting the Challenge

• QuEChERS applications 

• Multi residues pesticides in agriculture food 

• Multiple Mycotoxins in Grain 

• SPE applications 

• Multiple veterinary drugs screening in animal products

• Hormone residues in animal-derived food 

Outline
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• Diverse and complex food matrices

• Increasingly large number of target compounds

• Low limits of detection

• High throughput (Efficient)

• Cost effective

Analytical Challenges
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• Sample preparation 

• Removal of suppressants

• Reduced matrix effects

• High chromatographic resolution

• Accurate quantification

• Accurate qualification

• Speed in analysis

• Selectivity of detection

• Accurate quantification

• Accurate qualification

• Speed in analysis

• Reproducible products

How do we over come the Challenges?
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Commonly employed techniques:

• Filtration

• Conventional SPE – silica, polymeric, Hypercarb

• Targeted extraction 

• QuEChERS

• Multi residue extraction

• Liquid/Liquid Extraction

Sample preparation options
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• Sample Enrichment

• To achieve sub ppb detection limits, usually the sample must be concentrated 10-100 times

• using only liquid extraction (LE), as much as 100 mL of solvent must be evaporated 

• using SPE to concentrate the extract, only a few mL of solvent must be evaporated 

• Sample Cleanup

• Significant cleanup of food matrix can often be accomplished using SPE

• Multiple SPE cartridges can often be used for optimum cleanup

Why Use SPE for Food Analysis ? 
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The choice of SPE mechanism (RP, NP, IEX, MM)

depends upon;

SPE - Considerations

• Physicochemical differences between the 

analyte and matrix

• Analyte solubility

• Analyte polarity (LogP/LogD)

• Analyte charge state (pKa analyte/pH of 

solution)
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• Strategy 1: Retention, cleanup, elution, most effective cleanup and enrichment for individual 

compound class analysis

• Strategy 2: Pass-through cleanup, more effective cleanup for multiresidue analysis

• Strategy 3 : Dispersive cleanup, ex. QuEChERS, acceptable cleanup for multiresidue screening

1. Combine sorbent, sample matrix and solvent into a vessel

2. Sample is filtered or centrifuged.  Matrix interferences are retained by sorbent

3. Filtrate or supernatant is collected for analysis Analytes are in the filtrate or supernatant

SPE Strategy
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What is QuEChERS (dispersive SPE)?

• QuEChERS or dispersive SPE is a sample preparation method which is typically employed for the 

extraction of pesticides from food matrices

• QuEChERS stands for:

• Quick

• Easy

• Cheap

• Effective

• Robust

• Safe

• Typical formats are:

• Sorbent pre packed in 50, 15 and 2mL centrifuge tubes

• Sorbent pre-packed in mylar pouches

• Different sorbent configurations are designed to target specific food matrices
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Sample Homogenisation Before Extraction

• Unavoidable steps in the analysis

• Prerequisite to obtain representative sub-samples

• Critically important

Analytical SampleLaboratory Sample Test portion
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QuEChERS is typically a 4 step process:

• Stage 1: Select the appropriate product based on the matrix type

• Stage 2: Extraction (liquid/liquid) - 50mL centrifuge tube

• Stage 3: Sample clean-up to remove interferences that can interfere with subsequent analysis - 2 

and 15mL centrifuge tube

• Stage 4: Analysis - typically performed via GCMS (LCMS can also be present)

How does QuEChERS work?
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What is QuEChERS?  Extraction & Clean-up in a Tube

2) Dispersive SPE
acetonitrile 

supernatant

containing 

extracted 

residuesSample 

matrix

Salts/water

centrifuge

Note:  Add sample to the tube, then solvent, then sorbent then mix, to avoid 
agglomeration

centrifuge

1) Extraction
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QuEChERS Method Variations 

Method Description

Original QuEChERS Method – introduced 

in 2003

Uses Sodium Chloride to enhance 

extraction

Dispersive AOAC 2007.01 Method Uses Sodium Acetate as a buffer 

replacing Sodium Chloride

Dual Phase Variation Uses PSA & GCB to remove high levels 

of chlorophyll and plant sterols

European Version Similar to AOAC method – uses sodium 

chloride, sodium citrate dihydrate and 

disodium citrate sesquihydrate
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1. Weigh 15 g of homogenised (hydrated at least 80%) sample in a 
50 mL centrifuge tube

2. Add 15 mL acetonitrile (or 1:1 acetone/hexane, ethyl acetate) and IS

3. Shake briefly

4. Add 4 g anhydrous magnesium sulfate and 1g sodium chloride

5. Shake by hand for 1 minute

6. Centrifuge at 5,000 rpm for 5 min 

7. Transfer a portion of supernatent to a QuEChERS clean up tube

8. Shake for 30 sec 

9. Centrifuge for 1 min at 6,000 rpm

10. Transfer 0.5 mL aliquot for analysis

Original QuEChERS Method:

Stage 1: Selecting the Method
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1. Weigh 15 g of homogenised (hydrated at least 80%) sample in a 50 mL centrifuge tube

2. Add 15 mL 1% acetic acid in acetonitrile (or 1:1 acetone/hexane, ethyl acetate) and IS

3. Shake briefly

4. Add 6 g anhydrous magnesium sulfate and 1.5 g anhydrous sodium acetate

5. Shake by hand for 1 min 

6. Centrifuge at 3,700 rpm for 5 min 

7. Transfer a portion of supernatent to a QuEChERS clean up tube

8. Shake for 30 sec 

9. Centrifuge for 1 min at 3,700 rpm

10. Transfer 0.5 mL aliquot for analysis and add TPP and either formic acid or toluene / magnesium sulfate

AOAC 2007.01 Method:

Stage 1: Selecting the Method
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• Using sodium acetate as a buffer protects base sensitive compounds

• Folpet

• Dichlofluanid

• Chlorthanonil

• The presence of acetic acid

• PSA will absorb acetic acid

• Less sample clean-up

• Higher baseline

• Only use this method if looking at specific compounds

Advantages of AOAC 2007.01 Over Original Method:

• Dicofol

• Captan

• Tolyfluanid

AOAC Method –Disadvantages

Stage 1: Selecting the Method

http://uk.wrs.yahoo.com/_ylt=A0WTf22sFrJK6fUAeM5NBQx.;_ylu=X3oDMTBpc2VvdmQ2BHBvcwM3BHNlYwNzcgR2dGlkAw--/SIG=1g9g7j3tm/EXP=1253271596/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=apples&ei=UTF-8&fr=yfp-t-501&w=500&h=333&imgurl=static.flickr.com/179/470935420_bdd52f86db.jpg&rurl=http://www.flickr.com/photos/macxoom/470935420/&size=82k&name=Manzanas+Apples&p=apples&oid=5858cd34fa62eee0&fr2=&fusr=macxoom&no=7&tt=1281255&sigr=11ftoulog&sigi=11e4f5u49&sigb=12eklgp8r
http://uk.wrs.yahoo.com/_ylt=A0WTf22sFrJK6fUAeM5NBQx.;_ylu=X3oDMTBpc2VvdmQ2BHBvcwM3BHNlYwNzcgR2dGlkAw--/SIG=1g9g7j3tm/EXP=1253271596/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=apples&ei=UTF-8&fr=yfp-t-501&w=500&h=333&imgurl=static.flickr.com/179/470935420_bdd52f86db.jpg&rurl=http://www.flickr.com/photos/macxoom/470935420/&size=82k&name=Manzanas+Apples&p=apples&oid=5858cd34fa62eee0&fr2=&fusr=macxoom&no=7&tt=1281255&sigr=11ftoulog&sigi=11e4f5u49&sigb=12eklgp8r
http://uk.wrs.yahoo.com/_ylt=A0WTf2zQFrJKTDEBiEBNBQx.;_ylu=X3oDMTBpcWpidGtpBHBvcwM4BHNlYwNzcgR2dGlkAw--/SIG=1gqp1kf3c/EXP=1253271632/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=pears&ei=utf-8&y=Search&fr=yfp-t-501&w=500&h=327&imgurl=static.flickr.com/2295/2348069325_cbff890704.jpg&rurl=http://www.flickr.com/photos/sam_leivers/2348069325/&size=87k&name=Pears&p=pears&oid=034c07a5f9ecb0a0&fr2=&fusr=beaker9&lic=3&no=8&tt=282300&sigr=11kb57a7i&sigi=11gmqe025&sigb=12mp2fdq7
http://uk.wrs.yahoo.com/_ylt=A0WTf2zQFrJKTDEBiEBNBQx.;_ylu=X3oDMTBpcWpidGtpBHBvcwM4BHNlYwNzcgR2dGlkAw--/SIG=1gqp1kf3c/EXP=1253271632/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=pears&ei=utf-8&y=Search&fr=yfp-t-501&w=500&h=327&imgurl=static.flickr.com/2295/2348069325_cbff890704.jpg&rurl=http://www.flickr.com/photos/sam_leivers/2348069325/&size=87k&name=Pears&p=pears&oid=034c07a5f9ecb0a0&fr2=&fusr=beaker9&lic=3&no=8&tt=282300&sigr=11kb57a7i&sigi=11gmqe025&sigb=12mp2fdq7
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Using dual layer PSA/GCB cartridge

• Extraction phase as AOAC method

• Pre-rinse the SPE cartridge with 5 mL of toluene

• Add an aliquot of the supernatent to the cartridge

• Start collection

• Elute with 6-12 mL of 3:1 acetone:toluene

• Concentrate for GCMS analysis –or-

• Concentrate to near dryness and reconstitute in mobile phase for LC analysis

Schenck Method – for Polar Aromatic Compounds:

Stage 1: Selecting the Method
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1. Weigh 15 g of homogenised (hydrated at least 80%) sample in a 50 mL centrifuge tube

2. Add 15 mL acetonitrile (or 1:1 acetone/hexane, ethyl acetate) and IS

3. Shake briefly

4. Add 6 g anhydrous magnesium sulfate, 1.5 g sodium chloride, 1.5 g sodium citrate tribasic dihydrate, 0.75 g 

sodium citrate dibasic

5. Shake by hand for 1 min 

6. Centrifuge at 5,000 rpm for 5 min 

7. Transfer a portion of supernatent to a QuEChERS clean up tube

8. Shake for 30 sec 

9. Centrifuge for 1 min  at 6,000 rpm

10. Transfer 0.5 mL aliquot for analysis

European EN15662 Method: 
15 g modified version

Stage 1: Selecting the Method
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Matrix Type Examples
Sorbent Requirements for Clean-

Up

General Matrices

• Apples

• Cucumber

• Melon

MgSO4, PSA

Removal of excess water

organic acids, fatty acids, sugars

Fatty Matrices

• Milk

• Cereals 

• Fish

MgSO4, PSA, C18

Additional removal of lipids & sterols

Pigmented Matrices

• Lettuce

• Carrot

• Wine

MgSO4, PSA, C18, GCB

Additional removal of pigments & sterols

High Pigmented Matrices
• Spinach

• Red Peppers

MgSO4, PSA, C18, GCB, Chlorofiltr™

Additional removal of chlorophyll

Stage 2: Select the Right Product

http://uk.wrs.yahoo.com/_ylt=A0WTf2wBV7NKMAEAympNBQx.;_ylu=X3oDMTBpZTByOGFiBHBvcwMyBHNlYwNzcgR2dGlkAw--/SIG=1fdtvddko/EXP=1253353601/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=apple&ei=UTF-8&fr=yfp-t-501&w=317&h=350&imgurl=lydblog.files.wordpress.com/2006/09/apple.jpg&rurl=http://wizwin.jp/modules/pukiwiki/292.html&size=11k&name=apple+jpg&p=apple&oid=f42727ddf13e4188&fr2=&no=2&tt=16449178&sigr=11aoqpvki&sigi=11d95s3ek&sigb=12dkl5kvg
http://uk.wrs.yahoo.com/_ylt=A0WTf2wBV7NKMAEAympNBQx.;_ylu=X3oDMTBpZTByOGFiBHBvcwMyBHNlYwNzcgR2dGlkAw--/SIG=1fdtvddko/EXP=1253353601/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=apple&ei=UTF-8&fr=yfp-t-501&w=317&h=350&imgurl=lydblog.files.wordpress.com/2006/09/apple.jpg&rurl=http://wizwin.jp/modules/pukiwiki/292.html&size=11k&name=apple+jpg&p=apple&oid=f42727ddf13e4188&fr2=&no=2&tt=16449178&sigr=11aoqpvki&sigi=11d95s3ek&sigb=12dkl5kvg
http://uk.wrs.yahoo.com/_ylt=A0WTf2w5V7NKDYYBkfVNBQx.;_ylu=X3oDMTBpZTByOGFiBHBvcwMyBHNlYwNzcgR2dGlkAw--/SIG=1i2hfklb6/EXP=1253353657/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=milk&ei=utf-8&y=Search&fr=yfp-t-501&w=183&h=250&imgurl=www.supplychainer.com/50226711/images/milk-supply-chain.jpg&rurl=http://www.supplychainer.com/50226711/the_milk_supply_chain_is_influenced_by_fuel_prices.php&size=3k&name=milk+supply+chai...&p=milk&oid=159b71d6dda4abb8&fr2=&no=2&tt=3588231&sigr=12sl2b0i1&sigi=11rhbqe0h&sigb=12lesopng
http://uk.wrs.yahoo.com/_ylt=A0WTf2w5V7NKDYYBkfVNBQx.;_ylu=X3oDMTBpZTByOGFiBHBvcwMyBHNlYwNzcgR2dGlkAw--/SIG=1i2hfklb6/EXP=1253353657/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=milk&ei=utf-8&y=Search&fr=yfp-t-501&w=183&h=250&imgurl=www.supplychainer.com/50226711/images/milk-supply-chain.jpg&rurl=http://www.supplychainer.com/50226711/the_milk_supply_chain_is_influenced_by_fuel_prices.php&size=3k&name=milk+supply+chai...&p=milk&oid=159b71d6dda4abb8&fr2=&no=2&tt=3588231&sigr=12sl2b0i1&sigi=11rhbqe0h&sigb=12lesopng
http://uk.wrs.yahoo.com/_ylt=A0WTf2xXV7NKMAEA9pZNBQx.;_ylu=X3oDMTBpdnJhMHUzBHBvcwMxBHNlYwNzcgR2dGlkAw--/SIG=1gfqsu7im/EXP=1253353687/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=carrots&ei=utf-8&y=Search&fr=yfp-t-501&w=900&h=720&imgurl=www.greece.k12.ny.us/webworld2000/images/foods/CARROTS.JPG&rurl=http://topics.glam.com/Celebrities/Carrots&size=35k&name=CARROTS+JPG&p=carrots&oid=5f6949ccc0165550&fr2=&no=1&tt=392945&sigr=11aj7uiv8&sigi=11qg4o4e6&sigb=12orqaufq
http://uk.wrs.yahoo.com/_ylt=A0WTf2xXV7NKMAEA9pZNBQx.;_ylu=X3oDMTBpdnJhMHUzBHBvcwMxBHNlYwNzcgR2dGlkAw--/SIG=1gfqsu7im/EXP=1253353687/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=carrots&ei=utf-8&y=Search&fr=yfp-t-501&w=900&h=720&imgurl=www.greece.k12.ny.us/webworld2000/images/foods/CARROTS.JPG&rurl=http://topics.glam.com/Celebrities/Carrots&size=35k&name=CARROTS+JPG&p=carrots&oid=5f6949ccc0165550&fr2=&no=1&tt=392945&sigr=11aj7uiv8&sigi=11qg4o4e6&sigb=12orqaufq
http://uk.wrs.yahoo.com/_ylt=A0WTf2qMV7NKpg4BMCxNBQx.;_ylu=X3oDMTBqMjRpazg1BHBvcwMxMARzZWMDc3IEdnRpZAM-/SIG=1hk03jljn/EXP=1253353740/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=red+pepper&ei=utf-8&y=Search&fr=yfp-t-501&w=497&h=500&imgurl=www.minigallery.co.uk/Carol_Ellis/images/20060905211035022_l.jpg&rurl=http://www.minigallery.co.uk/sendecard.asp?picid=22496&size=64k&name=2006090521103502...&p=red+pepper&oid=ae15c5745cb4e580&fr2=&no=10&tt=246052&sigr=11ms5btq1&sigi=120bbp2ps&sigb=12r5if2ks
http://uk.wrs.yahoo.com/_ylt=A0WTf2qMV7NKpg4BMCxNBQx.;_ylu=X3oDMTBqMjRpazg1BHBvcwMxMARzZWMDc3IEdnRpZAM-/SIG=1hk03jljn/EXP=1253353740/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=red+pepper&ei=utf-8&y=Search&fr=yfp-t-501&w=497&h=500&imgurl=www.minigallery.co.uk/Carol_Ellis/images/20060905211035022_l.jpg&rurl=http://www.minigallery.co.uk/sendecard.asp?picid=22496&size=64k&name=2006090521103502...&p=red+pepper&oid=ae15c5745cb4e580&fr2=&no=10&tt=246052&sigr=11ms5btq1&sigi=120bbp2ps&sigb=12r5if2ks
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Material Purpose

Magnesium Sulphate Removal of excess water

PSA (Primary / Secondary Amine) Removal of organic acids, fatty acids, sugars

C18 Removal of lipids & sterols

GCB (Graphatized Carbon Black) Removal of pigments & sterols

Chlorofiltr™ Removal of chlorophyll

Stage 2: Select the Right Product
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Application – Pesticides in Cucumber

• QuEChERS sample preparation

• Analysis using 5% diphenyl / 

95% dimethylpolysiloxane GC 

phase
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Application – Pesticides in Cucumber

• TraceGOLD TG-5MS GC base line resolution 12 pesticides 

• Linear range of 25-1000ng/g (R2 0.99)

• QuEChERS method:
• Recoveries >75% 

• Reproducibility <9%RSD.  
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Application – Pesticides in Grapes

organophosphate,organochlorine, pyretheroid, benzenoid, triazole

recoveries of greater than 76% & and RSD’s less than 11%
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Thermo Fisher Scientific Products
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Multiple Mycotoxins in Grain Using QuEChERS

17 Mycotoxins in Grain on Accucore aQ
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• Sample extraction

1. Place 5 g of sample into a 50 mL centrifuge tube.

2. Add 10 mL water.

3. Vortex briefly and allow to hydrate for at least 15 minutes.

4. Add 250 μL of 1 μg/mL internal standard. Add 10 mL 

acetonitrile containing 2% formic acid.

5. Shake/vortex samples for 15 minutes to extract 

mycotoxins.

6. Add the contents of a HyperSep Dispersive SPE Mylar 

Pouch (P/N 60105-340) containing the extraction salts.

7. Immediately shake for 1 minute.

8. Centrifuge for 5 min at ≥ 3000 g.

Multiple Mycotoxins in Grain Using QuEChERS

• Sample cleanup

1. Transfer 1 mL of supernatant to a dSPE tube

(HyperSep Dispersive SPE Clean-up Product

P/N 60105-204).

2. Vortex for 30 seconds.

3. Centrifuge for 5 min at ≥ 3000 g.

4. Transfer 500 μL of purified supernatant to a 5 mL 

test tube.

5. Evaporate the acetonitrile extract to dryness and

reconstitute with 500 μL methanol / water (50:50, v/v)

for better chromatographic performance.

6. Filter the extract, using a 0.2 μm syringe filter

(P/N F2513-2), directly into an autosampler vial

(P/N 60180-600).
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For improved sensitivity at low ppb concentrations, the dSPE step can be scaled-up 

by following the steps below:

1. Transfer 8 mL of supernatant to a 15 mL HyperSepDispersive SPE Clean-up Product (1200 mg 

anhydrousMgSO4, 400 mg PSA, and 400 mg C18, 15 mL centrifuge tube, P/N 60105-204).

2. Vortex for 30 seconds.

3. Centrifuge for 5 minutes at ≥ 3000 g.

4. Transfer 5 mL of supernatant to a 5 mL test tube.

5. Evaporate the sample to dryness at 40–50 °C under a gentle stream of nitrogen.

6. Reconstitute sample in 1 mL methanol / water (50:50, v/v).

Multiple Mycotoxins in Grain Using QuEChERS
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Multiple Mycotoxins in Grain Using QuEChERS
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Multiple Mycotoxins in Grain Using QuEChERS

Matrix-matched calibration curves 

of the 16 mycotoxins were 

prepared at concentrations of 5, 

12.5, 25, 50, and

100 ng/mL and were found to give 

linear responses over

the entire concentration range 

with correlation coefficients (R2) 

typically greater than 0.995.The 

signal-to-noise ratio (S/N) at the 

lowest calibration level (5 ng/mL; 

10 ng/g) was found to be >10 for 

all 16 compounds. Therefore, the 

LOQ was estimated to be ≤10 

ng/g in this study.
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Animal-Derived Food multiple vet. drug residue analysis

Pork, 

Chiken, 

liver, duck

Homogenized 

Homogenization 

for 1min

Ultrasonic 

extraction  15 

min

SPE clean up
MS analysis
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HyperSep Retain PEP pass through application for multiple vet. drug residue analysis

Condition and Equilibration
3 mLMeOH，3 mL H2O

Dry the cartridge，Load 2 mL of supernatant, 
Allow to pass through at F=1mL /min, collect filtrate

HyperSep Retain PEP SPE Cartridge

(60mg/3ml, 60107-203)

Dry the cartridge 

Evaporation & Reconstitution

Pipette 1mL of filtrate to1.5mL centrifuge tube 

Dry with N2 till almost dryness，
Reconstitute with .2mL MeOH/H2O（4:6)，

Centrifuge @15000r/min

for 5min, take supernatant for MS analysis

Accucore RP-MS

（2.1×100mm，2.6μm）
17626-102130

If homogenizer is not available, it is recomemended

To shake  for 20 min instead. Ultrasonic extraction

at 40 C for 15 min, centrifugation at 4 C for 

12000rpm/min for 5 min. The supernatant is to be

purified by SPE.
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• Column: Accucore RP-MS (2.1 x 100 mm, 2.6 μm)

• Positive mode :

• mobile phase A: water (0.1% formic acid); 

• mobile phase B: acetonitrile (0.1% A) Acid); 

• Negative mode : 

• mobile phase A: water (0.03% ammonia); 

• mobile phase B: acetonitrile (0.03% ammonia) 

• Flow rate: 0.3 mL/min; 

• Injection volume: 5 μL; 

• Column temperature: 30 ° C. 

• The mobile phase elution gradient is shown in Table

• Mass spectrometry conditions: ESI source, unlike triple quadrupole, Orbitrap high-resolution mass spectrometry does not 

require optimization of mass spectrometry conditions and collision energy for each compound, so the time spent on method 

development is greatly reduced. The ion source parameters and mass spectrometry scan parameters are shown in Table 

SPE pass through application for multiple vet. drug residue analysis



33 Proprietary & Confidential

SPE pass through application for multiple vet. drug residue analysis

The data indicating that the sample background and lipid interferences purified by the HyperSep Retain-

PEP SPE column are obvious.

HyperSep Retain-PEP can effectively remove most of the fat and phospholipids, and the use of pass 

through strategy sample purification method can greatly improve sample processing.

Comparison of the clean up effects of the three sample prep methods

d:\data\...\20160621\spe-a-sample-1ppb-1 06/21/16 23:56:55

6 7 8 9 10 11 12 13 14 15 16 17 18 19

Time (min)

2000000000
10.8110.10 10.93

14.4612.06 17.199.54 13.39 18.2715.486.93 8.06 18.409.44

NL: 3.45E9

TIC F: FTMS + p ESI Full 
ms [200.00-1000.00]  MS 
spe-a-sample-1ppb-1

6 7 8 9 10 11 12 13 14 15 16 17 18 19

Time (min)

0

5000000000

14.45

17.1615.5414.20
18.2511.70 13.7210.8910.11

9.526.87 8.05 18.53

NL: 8.76E9

TIC F: FTMS + p ESI Full 
ms [200.00-1000.00]  MS 
q-a-sample-1ppb-1

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (min)

0

5000000000

10000000000

14.47

14.20 17.14
10.11 10.90

14.6811.09 13.72 15.3312.15 17.369.529.426.87 7.92 17.95 18.69

NL: 1.41E10

TIC F: FTMS + p ESI Full 
ms [200.00-1000.00]  MS 
acn-sample-1ppb-1

SPE

QuEChERS

沉淀蛋白
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SPE pass through application for multiple vet. drug residue analysis

The results showed that the addition concentration was 1.0 μg/Kg, and the detection rate of all 

compounds in the matrix was >84%; for addition 5.0 μg/Kg and the detection rate of all compounds in 

the matrix was >92%. The compound recovery is between 50-120%.
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Sample prep for hormone residues in Animal-Derived food 

Condition and Equilibrium
3 mLMeOH，3 mLWater

Load sample
1mL/min

Elute
5 mL MeOH

Thermo HyperSep C18

500mg,3mL,60108-304

Wash
2 mL 30% MeOH

Evaporate and reconstitution
1mL 50%Water/ACN

Weigh 5 g sample，add 3 mL of 10 % sodium 

bicarbonate and 10 mL ethyl acetae，Homogenized

30 s. Shake 10 min（4℃), centrifuge @6000 r/min 

10 min, transfer upper organic layer to ashigatabin. 

Repeat 10 mL Ethyl Acetate extraction again. 

combine upper organic layer and evaporate to 

dryness under 40℃，and reconstituted with 
30%MeOH and dilute to 5mL

Thermo Hypersil Gold C18 

2.1x150mm,5μm, 25005-152130
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• LC Conditions

• Column：Thermo Hypersil Gold (150 × 2.1 mm,5 μm)

• Gradient see Table 1，A: 0.1%FA  B:MeOH

• Flow Rate: 250 μL/min

• Injection Volumn:10 μL

• MS Conditions：

• ESI: Positive mode 

• SRM: Scan mode，

• Spray volt：4500V；

• Ion transfer temp ：350 ℃；

Sample prep for hormone residues in animal-derived food 
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Sample prep for hormone residues in Animal-Derived food 

This method can be applied to the extraction of synthetic steroid hormone in pork, beef, mutton, 

chicken，egg, milk etc. animal-derived foods . The recovery is in the range of 50 - 105 %.

LC/MS/MS色谱图
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• View application notes, on-demand webinars, product information, and many more resources on 

our Pesticides and Food Communities Libraries: 

www.thermoscientific.com/pesticides www.thermoscientific.com/foodandbeverage

Thermo Scientific Food Communities: Resources

http://www.thermoscientific.com/pesticides
http://www.thermoscientific.com/foodandbeverage

