EU Dir. 2075\2005 – described Reference Method:  Missing parts and proposed amendments.

A.Vodnev;  S.Bogdanov   St.Petersburg, Russian Federation.
Part 1. Release of Trichinella larvae.

As there are several methods allowed to use in Directive 2075/2005 (equivalent methods), along with Reference method of magnetic stirrer , and their list is not closed (can be added after validation procedure), it is practical to check the quality of diagnostics by the control points, that are present in all methods. We shall describe them and proposed (more detailed) description of stage- to – stage control of quality assurance. 

1.1 Taking samples (sampling).

During the sampling, it is necessary to ensure that the weight of individual samples taken from each carcass and cumulative weight of pool match the requirement (1 – 5 g depending of meat type and 100 – 115 g accordingly). The quality of the samples from the point of absence of fat and fascia must be checked. The quantitive control of this characteristic will be given below.

1.2 Disintegration, or mincing the meat sample

1.2.1 Evaluation of disintegration of sample.  
There is no data regarding the control of quality of this step in the Directive. Only general recommendations about the size of meat cutter (2 – 4 mm diameter), or the knife of the mincer (big and sharp). It is only in the description of method “A” chapter 2 (equivalent methods) of Appendix 1 “Detection methods” there are some more details :  “….if the electric blender is used, it should be switched ON 3 – 4 times for 1 second. Anyway, there are no requirements for disintegrating the samples. But as the speed of meat dissolving in artificial gastric juice (VS )is directly proportional to total surface of meat particles  (S P)  and square of linear size of meat particles (d):
        VS    ~    S P     ~   d 2 

It is evident that the size of particles in the crushed meat is very important for effective digestion process, and increase or decrease of their size in two fold will lead to change of digestion time four- fold, provided the other parameters are kept constant.
As the dissolving of meat is not the main aim of digestion, but the way, the method (release of larvae is the one), the size of minced meat particles should not be too small for not to make any harm to the larvae present in the meat. Due to our experience, the needed result can be obtained when the linear size of meat particles is not over 2 mm and not less than 1 mm.

1 mm < d < 2 mm

The control of this parameter can be done by the following method:

1) after mincing the group (collected) sample it is thoughtfully mixed and 1 g of this minced sample is dissolved in 100 ml of warm water (40 – 45 C), and thoughtfully mixed. After 10 min. sedimentation 40 ml of supernatant liquid is taken off by the pipette. 
Four samples, 2 ml each are taken than from the sediment : one from the surface in the center of glass, one from the bottom center, one from the surface near the wall; one from bottom near the wall.

2) the selected samples are transferred to Petri dishes and the maximal linear size of meat particles and their quantity are measured and included in the table. The satisfactory result is when not less than 80% of particles have size within 1  - 2 mm range.
3) based on the result of this calculation\observation the recommendations are given. If the percentage of meat particles with the linear size range is less than 80%, the number of undersized and oversized particles is compared. If the smaller particles number is more than the number of bigger particles, the time of mincing should be made smaller. Vice versa, if the number of particles with bigger size is over than the small particle size, the time of mincing the probe should be longer.
1.2.2 Check – up of the sample loses during mincing process.

After the mincing of collected sample the weighting of the minced meat must be made, before rinsing off the blender bowl or meat cutter knifes). The weight of minced meat should not be less than 90% of the initial weight of the sample. Non - fulfillment of this request might witness that either the rules of taking the sample are not followed (too much fascia in samples), or the method or instrument used for mincing the sample should be changed (to sharpen the knifes; to increase the rotation speed of the knife; take another type of blender or mincer).

1.3 Preparation of Artificial Gastric Juice.

The EU Directive 2075\2005 prescribe to use 25% solution of hydrochloric acid and Pepsin ferment with activity 1:10 000 NF.  As the HCl vapor have high  fugitiveness, and intensively evaporates each time when the bottle is opened, the initial concentration of HCl can decrease after a while. This leads to wrong recipe of artificial gastric juice (AGJ). So, we propose that pH of the AGJ should be measured after it is ready. The pH factor must be within 1.5 – 1.6 pH range. This corresponds to the acidity of media when the activity of pepsin is maximal.   
If the pH value measured in the AGJ is more than 1.6,  it is necessary to add the HCl acid drop-by drop until the needed acidity range is reached.

As for the Pepsin ferment used, it is necessary to make sure that the supplier had given necessary certificate for confirmation of the activity, the shelf life and storage conditions are fulfilled.

Singular fugitiveness
1.4   Digestion of the samples

1.4.1 It is necessary to control the precise transfer of the minced material to the glass cylinder with AGJ. Unfortunately, we can not offer any quantitive method for this step. Only the qualitative method remains to apply – visual inspection of blender\mincer parts after their rinsing in AGJ. Maybe it would be reasonable to use some simple optical instruments, for example, the 5x – 10x magnification loupe.
1.4.2 Mixing during digestion phase.

Here the Directive should be amended by including the requirements to the rotation velocity of the magnetic stirrer bar, size and diameter of the magnetic bar, as far as the term “deep whirl without splashing” is not a quantitive one, and mixing efficiency depends on the shape and dimensions of the magnetic bar.
Besides, it is necessary to give exact digestion time for horse meat – the Directive does not include this data.

1.5 Transfer \ Filtration

1.5.1 The important stage of the procedure, that gives influence on detection of Trichinella larvae is the accuracy of the analyzed content transfer from the cylinder to the funnel for sedimentation. At this moment the released trichinella can stuck to the cylinder walls and get lost. Due to this it becomes necessary to determine the volume of liquid used for rinsing the cylinder, and to standardize the number of rinse-offs. As a standard variant it can be proposed to use 100 ml of 46- 48 C water, and to rinse the cylinder twice. The quality of rinsing should be also controlled by visual control of cylinder walls, maybe with the aid of loupe magnification.

1.5.2 The Directive 2075\2005 there is no method for calculating of the relative weight of undigested meat residue on the sleeve. We propose that it should be calculated by the following formula:

M 0 – M s
m 0 = -----------------  %






M d x k h
Where  m 0   is the weight of undigested residue;

M 0    is the weight of the sleeve with undigested residue;


 M s  is the clean but wet sleeve


M d   is the collected sample weight before digestion


          Is experimentally determined coefficient equal to 1.18 and allows to correct the measurements mistake due to the hygroscopic properties of minced meat.

1.5.3 There are no regulations in the Directive what to do in case if the relative weight of undigested material exceeds 5 % limit. We propose to include the following algorithm of measures:

· to collect the liquid from the upper layers of the funnel, in a volume that is 20 times over the weight of undigested material, but not less than 200 ml;

· rinse off the sleeve the undigested residue from the sleeve into the same digestion cylinder;

· repeat the digestion procedure again during 15 minutes

· follow the standard procedure afterwards.

It should be stressed out that the presence of undigested material in a quantity over the 5 % limit is evidently indicating that some of the previous stages are fulfilled with mistakes: taking samples; mincing; preparation of AGJ; mixing. Due to our experience, the most often reason for this is excessive content of collagen fibers and fascia in samples, or not correct recipe of AGJ.

1.6 Sedimentation

The Directive does not include the type of separation funnel that is recommended for use (there exist funnels with spherical and cylindrical shape of the upper end) .  The height of the liquid in these two types of funnels will differ quite sufficiently when equal volume (2l ) is put in. While the time needed for sedimentation depends on the maximum distance of  larvae travel to the deepest point on bottom – the valve. So, it is recommended to include the requirement to the type of funnel to be used, or to give the dependence of sedimentation time from the height of liquid.  For example, one minute of sedimentation per every 10 mm of liquid column.
1.7 Draining out and washing the debris
Critical point from the point of view of larvae loss is the evacuation (sucking –off) the supernatant liquid from the cylinder and transfer of the remaining part of liquid from the cylinder to the Petri dish. Maybe? In order to reduce these risks it should be recommended:

· not to put the pipette aperture deeper than 5 mm from the surface;

· to control the quality of rinsing of the cylinder walls.

In general, every transfer of the liquid that potentially can contain trichinella from one labware to another is a manipulation with high risk of loosing the larvae. The possible way out of this – is to use Berman apparatus for sediment drainage from the funnel. The valve of the funnel is kept opened, and the elastic pipe at the outlet is blocked (closed) by crimped lock. With the use of this simple device it is possible to reach the concentration of trichinella in much less volume (in the elastic pipe near the lock) and to eliminate the risk of larvae to stuck inside the valve.
Part 2. Examination of the sediment

2.1 Preparation of the object

The EU Directive requirement is to do the examination in Petri dish with 90 mm diameter, or in a specially designed cuvette (rectangular pool), with 180 x 40 mm size, both with grid in the bottom.  

If the Petri dish has a slight curvature near the side wall, that would not allow the trichinela be gathered near the vertical wall; the construction of the pool does not exclude the location of the larvae in the corner of this vessel, where its finding and observation would be difficult. This is especially probable when the larva is dead and almost straight (not spirally coiled).

Besides that, not a single vet expert from the EU that was interviewed by us (N = 85) have informed that he is using this 180x40 mm prescribed pools. 

Same situation was found with TRICHINAE forceps. There is no data about these items in Internet as well.  It seems that some devices that have got mentioned in Directive 2075\2005

are virtual, not present at the market. It seems to be necessary to exclude this data (and references) at the stage of writing the new ISO project.


It is important to mention that the quality and convenience of laboratory operator during the examination of sediment could be increased by using a watch glass, having not a flat, but spherical bottom and diameter 70 – 90 mm. After putting some liquid into the watch glass the laborant do 3 – 4 light vertical knocks of it with the surface of the table. As the result, the trichinella  (if they are present in the sediment) are moved (concentrated) in the central, deepest part of the watch glass that has the diameter 15 to 25 mm. Thus, the square for detailed examination is dramatically reduced, and the time required for examination is also reduced at least ten times. 
2.2 Microscopy
In general, live trichinella is detected in the sediment quite easily, due to their mobility. The higher is the temperature of the surrounding media (liquid), the higher is their mobility (but the temperature should not exceed 48 deg. Celsius, anyway). At the same time, temperature reduction to 8 – 10 deg. C leads to their winding up in a dense coil, that is also assists the observer to detect larvae in the field of view. So, it can be recommended to warm up or to chill the sediment liquid before microscopic examination and during the examination itself.


But all mentioned above in this chapter corresponds to live larvae only. The dead larvae are not moving neither react on the temperature changes. At the same time, their release to sediment is much affected by the mesh size used in the process of transferring the digest from the cylinder into the funnel. In our experiments the number of dead larvae was 2.2 times higher when 400 micrometer mesh was used instead of 180 micrometer mesh.


Generally speaking, the filtration of the digest through the mesh in the meaning of EU Directive has sense only for control of the digestion process quality. It is not necessary for making the sediment liquid more transparent for examination. That is why it may be practical to use the filtration only during the process of education and working over standard technology of digestion in the laboratory that is introducing this method. In future practice, this stage can be excluded from the standard procedure and used for periodic check-ups.


It is evident that both filtrated or not filtrated digest will have high optical density ( non- transparent), that make the microscopic observation process and search for larvae not so easy. It is due to this reason that Directive requires to dilute the sediment and repeat the step with evacuation of supernatant liquid. But all this is OK only for conventional microscopy, when the lens is located over the free surface of the liquid. Trichnella are located at the bottom of the vessel, so for their detection the inverted microscope (when the observation is done through the bottom of the vessel) would be an instrument of choice. Our experience of inverted microscopes “Steak” usage for this purposes had confirmed this thesis. Maybe in the list of microscopes and optical devices for microscopic examination should be completed with inverted microscopes and trichinoscopes.
August 31, 2018
PAGE  
5

