	Protocol 09

	Monitored ingredient:
	wheat protein

	Foodstuff:
	meat products

	Methods:
	Imunofluorescence

	Version of protocol:
	Full version



 1. Purpose of the investigation
This Standard Operating Procedure (hereinafter referred to as SOP) establishes procedures for the detection of wheat protein fluorescent immunohistochemical method using the ABC kit (Vector Laboratories) using cryosections with fixation in acetone. SOP determines the detection limit of the test, time and procedure for examination.
2. Sample Description
According to this procedure can be examined samples of different types of meat products for the presence of proteins of wheat. The protocol is used to identify the presence of wheat protein, wheat flour, or in the investigated sample.
3. Detection Limit
The detection limit is determined on the basis of the optical properties of light and the human eye. It is defined by Abbe law which defines the minimum distance between two structural elements, which are visible as two separate objects. The limit of resolution is set at 20 μm2 for the human eye. Given the above, it is for each lens microscope investigation determined limit of resolution as follows:
	Objective
	Resolution of the microscope
	The limit of determination

	4x
	2,9 µm
	5 µm2

	10x
	2,7 µm
	2 µm2

	40x
	2,1 µm
	0,5 µm2

	60x
	2,0 µm
	0,3 µm2


4. Time Consuption
	Preparation of samples
	Working procedure

	24 h
	24 h


5. Sample Processing
The amount of sample

Samples are collected in an amount of 100 g, so that it is possible to perform the required tests.

	Meat product
	1 piece in a pack from the market

	Meat product unpacked
	minimum of 100 g


6. Material and Equipment 
Equipment:
- pH meter

- Agitator

- Freezing microtome

- Special staining cells

- Weight: 0,01 g, range 0-750 g

- Thermostat with bulk atmosphere, 54 ° C

- Thermometers range accuracy of 0.5 ° C, range 0 -100

- 200 ml beaker

- Stopwatch

- Micropipette 1 - 100 ml

- Mini centrifuge MPW 15

- Fridge: range 8-10 ° C
- Freezer, range -18 to -20 ° C

- Wetted chamber

- Slides 76x26 mm, in vitro, CE ISO 8037/1

- A cover glass, in vitro, CE
Chenicals and Solutions:
- Ethanol denatured, 96% and 100%

- Acetone

- Sodium chloride

- Potassium chloride, p. A.

- Potassium dihydrogen phosphate, p. A.

- Monobasic sodium phosphate

- Sodium hydroxide stones, p. A.

- Formaldehyde 10%

- Buffers: pH 4 phthalate, pH 7 Phosphate

- Solakryl BMX

- Xylene clean

- Xylene p. A.

- Hydrogen peroxide 30%, pharmaceutical

- DakoCytomation antibody diluent (diluent for antibody)

- Primary antibody Rabbit anti-wheat (wheat), 8.0 mg / ml (S2519)

- A biotinylated secondary antibody anti-Rabbit, 1.5 mg for the anti-IgG, 0.5 mg for the anti-IgM (Vectastain Elite ABC kit PK-6100, Vector Laboratories), CE

- Vectashield mounting medium. mounting medium (H1400, Vector Laboratories), CE

- Texas red streptavidin (SA-5006, Vector Laboratories)
7. Sample Treatment and Preparation 
Processing of Samples

It started after the delivery of the sample to the laboratory. From the received sample are made four sub-samples of the maximum size of 2 x 3 x 0.5 cm, which clearly mark the sample number and the letters A, B, C, D. Then, samples are frozen at -18 ° C to -20 ° C for 1 hour.
Cutting the Blocks
	block  A


Section 1 – cutt of 50 µm – Section2
	block B


Section 3 – cutt of 50 µm – Section 4
	block C


Section 5 – cutt of 50 µm – Section 6
	block D


Section 7 – cutt of 50 µm – Section 8
Slices can be stored before proceeding in a refrigerator at 8-10 ° C.
Immunohistochemical processing using fluorochrome

The entire process is done by hand in special cuvettes. The reaction mixture of the antibody and dye is applied by said process.
Methods
	1
	Cuts to pull out of the fridge and leave at room temperature
	30 min

	2
	Fixation in acetone precooled -18 to -20 ° C (fixation in the cell)
	5 min.

	3
	Cuts drying at room temperature
	30 min.

	
	PBS (in the cell at room temperature)
	2 x 5 min.

	4
	Blocking non-specific binding (15 ml diulent normal Goat do1000 ml of PBS in a humidified chamber), (PK-6100)
	30 min.

	5
	Primary polyclonal antibody Anti -wheat (diluted thinner DakoCytomation antibody (1: 500) in a humidified chamber at a temperature of 8-10 ° C)
	přes noc

	6
	PBS (in the cell at room temperature)
	2 x 5 min.

	7
	Biotinylated secondary antibody Anti-Rabbit 5μl diluted with a diluent to antibodies (or 1000 ml of PBS and 15 ml of Normal Goat Serum) in a humidified chamber at room temperature) (PK-6100)
	30 min.

	8
	PBS (in the cell at room temperature)
	2 x 5 min.

	9
	Fluorochrome-Texas red (5 ml to 1000 ml of PBS, wetted chamber)
	15 min.

	10
	PBS (in the cell at room temperature)
	2 x 5 min.

	11
	Mounting Medium (Vectashield Mounting Medium with DAPI fluorescence H-1200)
	


Preparation of buffer solutions:

Phosphate buffer - a stock solution of PBS (phosphate buffered saline)
2000 ml distilled water

160 g NaCl

4 g of potassium chloride

4 g potassium dihydrogen phosphate

46.8 g monobasic sodium phosphate

2 hits sodium hydroxide
- The solution is filtered and the pH adjust to 7.4

- Before using a 10x dilute

- The solution is stored at room temperature.
8. Examinations preparations and evaluation of results

The samples are examined immediately after installation, up to 8 hours after assembly. Processed and stained sections are examined under a fluorescence microscope with fluorescence cube I3, at a magnification of 100x and 400x, the study of the details is used a larger magnification. For photographic documentation, we choose minimum of 200x magnification, if necessary, to show greater detail, we choose magnification eg. 600x. It monitors the emitted radiation with a wavelength of 510 nm passing through the fluorescent cube I3.

The presence of a positive proof wheat protein is considered fluorescent light in the green or yellow-green color, which indicates a positive response to the antigen with the antibody, in minimum of three histologic sections. The background is black, no autofluorescence.
9. Result dyeing

Detection of wheat protein is confirmed by the emission of green or green-yellow light in a histological section.
Morphological description:

The examination was based on the formation of a fluorescent color which indicates a positive response to antigen-antibody thereby achieving better detection than only on a specific morphological structure of the protein.
	Wheat protein, magnified 200x
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5% addition of the protein in the model meat product 
10. Potential sources of variation

If the observed deviation from the standard result, it is necessary to immediately remove the cause. In the case of the most common variations proceed according to that solution.

Weak fluorescence staining - increasing the concentration of fluorochrome on the 1: 100

Weak binding of the antibody to the positive control - increasing the concentration of the primary antibody at 1: 100
11. List of Abbreviations
ABC............................................ Avidin biotin complex

PBS..............................................Polyphosphate buffer (phosphate saline bufered)

Rabbit Anti-wheat ...................... Antibody wheat protein produced in rabbit

EDTA.........................................  Ethylenediaminetetraacetic acid

TBS............................................. Trisfosfate buffer (trisphosphate bufered saline)
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