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Dioxin ELISA Test kit
RNC95007
Product Description
REAGEN™ Dioxin/Furan ELISA is an indirect immunoassay (ELISA) for the quantitative and sensitive detection of Dioxins and Furans in water, soil，Fish/shrimp/meat samples. If necessary, positive samples can be confirmed by instrumental analysis or other conventional methods. 
The unique features of the kit are:

a high recovery rate of 80 - 105%.

A quick ELISA assay (less than 2 hours regardless of number of samples).

High reproducibility.

Procedure Overview

The test is an indirect competitive ELISA that allows the sensitive detection of Dioxins and Furans.It is based on the recognition of Dioxins and Furans congeners by specific antibodies. Dioxins and Furans when present in a sample and a Dioxin/Furan-protein analogue immobilized on the plate compete for the binding sites of antibodies in solution. After a washing step, a second antibody-HRP label is added.  After a washing step and addition of the substrate solution, a color signal is generated. The intensity of the blue color is inversely proportional to the concentration of the Dioxin/Furan present in the sample. The color reaction is stopped after a specified time and the color is evaluated using an ELISA reader.
Kit Contents, Storage and Shelf Life

REAGEN™Dioxin/Furan ELISA Test Kit has the capacity for 96 determinations or testing of 42 samples in duplicate (assuming 12 wells for standards). Return any unused microwells to the foil bag and reseal them with the desiccant provided in the original package. Store the kit at 2-8(C *. The shelf life is 12 months when the kit is properly stored.

	Kit Contents
	Amount
	Storage

	Dioxin/Furan-Coated Plate
	1x96-well Plate (8wells x12strips)
	2-8(C

	 Standards:

Negative control 
2.5 ng/L 
5 ng/L 
10 ng/L 
25 ng/L 
50 ng/L 
	1 vial
1 vial
1 vial
1 vial
1 vial
1 vial
	2-8(C

	Antibody solution
	1 vial
	2-8(C *

	Anti-Rabbit-HRP Conjugate
	1 vial
	2-8(C

	5X Wash Solution **
	1 vial
	2-8(C

	Stop Buffer **
	1 vial
	2-8(C

	TMB Substrate **
	1 vial
	2-8(C

	Diluent(For dilution of samples above the range of the curve)
	1 vial
	2-8(C


* 
If you are not planning to use the kit for over 3 months, store HRP Conjugate Antibody at -20(C or in a freezer. 

Sensitivity
	Sample Type
	Detection Limit (ng/kg or ppt)

	water, soil and fish/shrimp/meat
	2.5


Specificity
	Compound
	Cross-Reactivity (%)
	TEF

	Dioxin Toxic Congeners
	
	

	2,3,7,8-TCDD
	100
	1

	1,2,3,7,8-PnCDD
	70
	1

	1,2,3,4,7,8-HxCDD
	0.6
	0.1

	1,2,3,6,7,8-HxCDD
	1.0
	0.1

	1,2,3,7,8,9-HxCDD
	0.5
	0.1

	1,2,3,4,6,7,8-HpDD
	
	0.01

	OCDD
	< 0.06
	0.001

	Furan Toxic Congeners
	
	

	2,3,7,8-TCDF
	6
	0.1

	1,2,3,7,8-PnCDF
	1.2
	0.05

	2,3,4,7,8-PnCDF
	1.5
	0.5

	1,2,3,4,7,8-HxCDF
	<0.06
	0.1

	1,2,3,7,8,9-HxCDF
	
	0.1

	2,3,4,6,7,8-HxCDF
	
	0.1

	1,2,3,4,6,7,8-HpCDF
	<0.06
	0.01

	1,2,3,4,7,8,9-HpCDF
	
	0.01

	OCDF
	<0.06
	0.0001

	PCB
	
	

	Aroclor 1221
	<0.01
	

	Aroclor 1242
	<0.1
	

	Aroclor 1254
	<0.01
	

	Aroclor 1260
	<0.01
	


Limitations of the Dioxin/Furan ELISA, Possible Test Interference

The Dioxin/Furan assay will detect many of the Dioxins (PCDDs) and Furans (PCDFs) that have a high TEF,  please refer to the specificity table for data on the various congeners.

Numerous organic and inorganic compounds commonly found in water, soil and sediment samples have been tested and found not to interfere with this test. However, due to the high variability of compounds that might be found in a give sample, test interferences caused by matrix effects can’t be completely excluded. Mistakes in handling the test can also cause errors. Possible sources for such errors can be:

Inadequate storage conditions of the test kit, wrong pipetting sequence or inaccurate volumes of the reagents, too long or too short incubation times during the immune and/or substrate reaction, extreme temperatures during the test performance (lower than 10°C or higher than 30°C).

As with any analytical technique (GC, HPLC, etc…..) positive results requiring some action should be confirmed by an alternative method.

Required Materials Not Provided With the Kit

Microtiter plate reader (450 nm)

Vortex mixer (e.g. Genie Vortex mixer from VWR)

10, 20, 100 and 1000 (L pipettes

Multichannel pipette: 50-300 (L (Optional) 

Warnings and Precautions

The standards contain Dioxins. Handle with particular care.
Do not use the kit past the expiration date.
Do not intermix reagents from different kits or lots except for components with the same part No’s within their expiration dates.HRP CONJUGATES AND PLATES ARE KIT-AND LOT-SPECIFIC. 

Try to maintain a laboratory temperature of 20°–25°C (68°–77°F). Avoid running assays under or near air vents, as this may cause excessive cooling, heating and/or evaporation. Also, do not run assays in direct sunlight, as this may cause excessive heat and evaporation. Cold bench tops should be avoided by placing several layers of paper towel or some other insulation material under the assay plates during incubation.

Make sure you are using only distilled or deionized water since water quality is very important.
When pipetting samples or reagents into an empty microtiter plate, place the pipette tips in the lower corner of the well, making contact with the plastic.
Incubations of assay plates should be timed as precisely as possible. Be consistent when adding standards to the assay plate. Add your standards first and then your samples.
Add standards to plate only in the order from low concentration to high concentration as this will minimize the risk of compromising the standard curve.
Always refrigerate plates in sealed bags with a desiccant to maintain stability. Prevent condensation from forming on plates by allowing them equilibrate to room temperature (20 – 25(C / 68 – 77(F) while in the packaging. 
SAMPLE PREPARATION
Be sure samples are properly stored. In general, samples should be refrigerated at 2-4°C for no more than 1-2 days. Freeze samples to a minimum of -20°C if they need to be stored for a longer period. Frozen samples can be thawed at room temps (20 – 25(C / 68 – 77(F) or in a refrigerator before use.

NOTE:Diluent: 50% DMSO/water, 0.01% Triton X-100 (For dilution of samples above the range of the curve)

1. Fish/shrimp/meat

Sample extraction

(1) Weigh 5g homogeneous sample into 40ml capped centrifuge tube;

(2) Add 10g anhydrous Na2SO4 and stir well with a wooden stick;

(3) Add 20ml of acetone / n-hexane (V / V = 1/4) solution and shaken on a shaker for 1 hour;

(4) Set aside for 1 hour or centrifuge at 3,000 g for 5 minutes;

(5) Transfer 5 ml of the supernatant to a 7 ml glass reaction tube and evaporate to about 1 ml of liquid by nitrogen blow at 37ºC (be careful not to evaporate to dryness). The remaining liquid is used for the multi-layer silica gel column.

Multi-layer silica gel column purification

Multi-layer silica gel column preparation:

(1) Activated silica gel: Wash 60-100 mesh silica gel with dichloromethane and thoroughly evaporate the dichloromethane in a fume hood. After all of the methylene chloride is evaporated to dry, the silica gel is baked at 180 ° C for 1 hour , Cool and store in a clean glass jar, room temperature stored in the dryer.

(2) Preparation of acidic (44% H2SO4) silica gel: In a clean glass bottle, add 10g of active silica gel and 4.28mL of sulfuric acid, stirring until evenly dispersed silica gel, no sticky block; tighten the lid before use stored in the dryer at least 24 hour.

(3) Preparation of alkaline (2% NaOH) silica gel: Add 10g of active silica gel and 4.85mL of 1N NaOH solution to a clean glass bottle. Stir the mixture until the silica gel is evenly dispersed without sticky lumps; Within at least 24 hours.

(4) Preparation of a multi-layer silica gel column: Place a small amount of quartz sand on the bottom of a 20mL extraction filter column and add in layers in the following order: 0.5g active silica gel, 1g basic silica gel, 0.5g active silica gel, 2g acidic silica gel, 0.5g Activated silicon, 1g Na2SO4; and then covered in the top layer of quartz sand, before use at room temperature stored in a desiccator.

Multi-layer silica gel column chromatography:

(1) Rinse the multi-layer silica gel column with 30mL of n-hexane;

(2) Add 1mL sample extract to the column (see meat extraction step), wash the glass reaction tube with 1mL n-hexane again and transfer to the silica gel column, discard the chromatographic liquid;

(3) Eluting the silica gel column with 60mL of n-hexane, collecting and dispensing the eluate into two 30mL or more reaction tubes A and B;

(4) The reaction tube A, B in a warm water bath under nitrogen blowing evaporated to about 4mL or less, but do not blow dry;

(5) Transfer the A tube of liquid to tube B, wash the tube A with 1 mL of n-hexane and transfer the wash to tube B;

(6) B tube in a warm water bath to 0.5mL or less evaporated (but not blow dry), add 100μL dimethyl sulfoxide (DMSO);

(7) Dry all n-hexane, leaving dimethyl sulfoxide (DMSO), to ensure that no n-hexane residue, so as not to affect the results;

(8) Add 400 μL of dimethylsulfoxide (DMSO), add 500 μL of 0.02% polyethylene glycol octyl phenyl ether aqueous solution, and mix;

(9) The appropriate amount of liquid obtained to a new tube, the sample extract was diluted 40 times (V / V = 1: 39), the mixture can be used for enzyme-linked detection;

2. Soil

Sample extraction
(1) Weigh 5g soil sample into 30ml capped centrifuge tube;

(2) Add 6g anhydrous Na2SO4 and stir well;

(3) Add a ball for mixing,

(4) Add 20ml of acetone / n-hexane (V / V = 1/4) solution and shaken on a shaker for 1 hour;

(5) Set aside for 1 hour or centrifuge at 3,000 g for 5 minutes;

(6) Transfer the upper extract to a 40 ml centrifuge tube.

Acidification
(1) Add 8ml of concentrated sulfuric acid to the centrifuge tube with extract (slowly added)

(2) Tube shaking after shaking 2min;

(3) After the stratification, transfer the upper extract to a clean 40 mL tube,

(4) Transfer 5 mL of the extract from the tube to a 7 mL reaction tube and evaporate to about 1 mL of liquid by nitrogen blow at 37ºC (be careful not to evaporate to dryness), leaving the liquid to run on a multi-layered silica gel column.

Multi-layer silica gel column purification

Multi-layer silica gel column preparation:

(1) Activated silica gel: Wash 60-100 mesh silica gel with dichloromethane and thoroughly evaporate the dichloromethane in a fume hood. After all of the methylene chloride is evaporated to dry, the silica gel is baked at 180 ° C for 1 hour , Cool and store in a clean glass jar, room temperature stored in the dryer.

(2) Preparation of acidic (44% H2SO4) silica gel: In a clean glass bottle, add 10g of active silica gel and 4.28mL of sulfuric acid, stirring until evenly dispersed silica gel, no sticky block; tighten the lid before use stored in the dryer at least 24 hour.

(3) Preparation of alkaline (2% NaOH) silica gel: Add 10g of active silica gel and 4.85mL of 1N NaOH solution to a clean glass bottle. Stir the mixture until the silica gel is evenly dispersed without sticky lumps; Within at least 24 hours.

(4) Preparation of a multi-layer silica gel column: Place a small amount of quartz sand on the bottom of a 20mL extraction filter column and add in layers in the following order: 0.5g active silica gel, 1g basic silica gel, 0.5g active silica gel, 2g acidic silica gel, 0.5g Activated silicon, 1g Na2SO4; and then covered in the top layer of quartz sand, before use at room temperature stored in a desiccator.

Multi-layer silica gel column chromatography:

(1) Rinse the multi-layer silica gel column with 30mL of n-hexane;

(2) Add 1mL sample extract to the column (see acidification step), wash the glass reaction tube with 1mL n-hexane again and transfer to the silica gel column, discard the chromatographic liquid;

(3) The silica gel column was eluted with 30 mL of n-hexane, and the eluate was collected into a reaction tube A of 30 mL or more;

(4) The reaction tube A in a warm water bath under nitrogen blowing evaporated to about 4mL or less, but do not blow dry;

(5) Transfer the liquid from reaction tube A to another 7 mL reaction tube B, wash the tube A with 1 mL of n-hexane and transfer the liquid to tube B;

(6) Pipette B to 0.5 mL or less in a warm water bath (but do not blow dry) and add 100 μL of dimethylsulfoxide solution (DMSOT) containing 0.02% of polyethylene glycol octylphenyl ether;

(7) Dry all n-hexane, leaving DMSOT, to ensure that no n-hexane residue, so as not to affect the results;

(8) Add 400μL (DMSOT), plus 500μL of deionized water, mix;

(9) Take the appropriate amount of liquid obtained to a new tube, diluted 10 times with the sample extract (V / V = 1: 9), the mixture can be used for enzyme-linked detection.

DIOXIN ELISA TEST KIT PROTOCOL
Reagent Preparation

IMPORTANT: All reagents should be brought up to room temperature before use (1 – 2 hours at 20 – 25(C / 68 – 77(F); Make sure you read “Warnings and Precautions” section on page 3. Solutions should be prepared just prior to ELISA test. All reagents should be mixed by gently inverting or swirling prior to use. Prepare volumes that are needed for the number of wells being run. Do not return the reagents to the original stock tubes/bottles. Using disposable reservoirs when handling reagents can minimize the risk of contamination and is recommended.
1.
Preparation of 1X Wash Solution

Mix 1 volume of the 5X Wash Solution with 4 volumes of distilled water.
ELISA Testing Protocol

Label the individual strips that will be used and aliquot reagents as the following example:

	Component
	Volume per Reaction
	24 Reactions

	 Antibody solution
	125 (L
	3.0mL

	Enzyme conjugate solution
	100 (L
	2.4 mL

	1X Wash Solution
	1.0 mL
	24mL

	Stop Buffer
	100 (L
	2.4 mL

	TMB Substrate
	100 (L
	2.4 mL


Add 125 ul of the standard solutions, control or samples and 125 uL of antibody solution into a glass test tube (a stepping pipette is recommended), vortex and incubate for 60 minutes.

Add 100 µL of the standard solutions, control or samples (from step 1) into duplicate wells of the test strips according to the working scheme given. We recommend using duplicates.Cover the wells with parafilm or tape and mix the contents by moving the strip holder in a rapid circular motion on the benchtop for 30 seconds.  Be careful not to spill contents. Incubate for 60 minutes at room temperature.

After incubation, remove the covering and vigorously shake the contents of the wells into a sink. Wash the strips four times using the 1X washing buffer solution. Please use at least a volume of 250 µL of washing buffer for each well and each washing step. Remaining buffer in the wells should be removed by patting the plate dry on a stack of paper.

Add 100 µL of enzyme conjugate solution to the individual wells successively using a multi- channel pipette or a stepping pipette.  Cover the wells with parafilm or tape and mix the contents by moving the strip holder in a rapid circular motion on the benchtop for 30 seconds.  Be careful not to spill contents.  Incubate the strips for 30 min at room temperature.

After incubation, remove the covering and vigorously shake the contents of the wells into a sink. Wash the strips four times using the 1X washing buffer solution. Please use at least a volume of 250 µL of washing buffer for each well and each washing step. Remaining buffer in the wells should be removed by patting the plate dry on a stack of paper. 

Add 100 µL of color solution to the wells using a multi- channel pipette or a stepping pipette. The strips are incubated for 20 minutes at room temperature. Protect the strips from sunlight.

Add 100 µL of stop solution to the wells in the same sequence as for the color solution using a multi- channel pipette or a stepping pipette.

Read the absorbance at 450 nm using a microplate ELISA photometer. 

 Concentration Calculations

A standard curve can be constructed by plotting the mean relative absorbance (%) obtained from each reference standard against its concentration in ng/mL on a logarithmic curve.
Relative absorbance (%) =  EQ 

 EQ \F(absorbance standard (or sample) x 100,absorbance zero standard) 
Use the mean relative absorbance values for each sample to determine the corresponding concentration of the tested drug in ng/mL from the standard curve. A special program with Excel functionality, 

The following figure is a typical Dioxin/Furan standard curve. 
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