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Possible consequencesPossible consequences of the use of Nuclear Power Plants of the use of Nuclear Power Plants

picture: http://www.novgorod.souzchernobyl.ru/chernob.htm
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Chernobyl Nuclear Power Plant 
Accidents – April 26, 1986

Radioactive Pollution ???



Picture: http://www.esi.ru/chernobl.htm
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90% of Polessie is contaminated with 137Cs. 
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Polessie is very scenic area with the 
National Parks and several preserves.

For years Polessie has traditionally been 
used for harvesting medicinal herbs .

Picture: http://www.adm.orel.ru/poles/?page=1



-  97% of 137Cs  -->  in the soil layer at a depth of 0 to 10 cm
-  Some 137Cs --> by herbs
-  137Cs ?-->? in herbal medicines and nutrition. 

Even modest concentration of 137Cs --> severe human diseases. 

Pictures: http://www.geforce.dk/archive/window/ (radiation);  file:///home/sveta/ttt/ground.htm (ground); 
http://www.mig19.schel.ac.ru/pages/herbarium/photos/fnaper.jpg (meadow); http://www.kzb.ru/clauses/krestianka.html (herb medicine); 
http://www.sf.perm.ru/kd_human.shtml (human); http://www2.fpm.wisc.edu/safety/Radiation/trainman.htm  (radiation safety)

Incident contam
ination

Incident contam
ination
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How radioactive residuals can appear in human body ...How radioactive residuals can appear in human body ...



The answer depends on the amount of 137Cs transfered 

from the contaminated raw material to the medicine. !!!!!!

The problem is whether the contaminated herbs may be still 
used for medicines today? 

??
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Regulation of the Health Ministry of Ukraine legislate

the 137Cs specific activity of medicinal plants  <  <  600 Bq/kg 600 Bq/kg !!!!!!!! 

The factory-assembled devices have insufficient 
sensitivity for our study. 

We need help from Physicists !!!
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Experimental Nuclear and Particle Physics, Experimental Nuclear and Particle Physics, 

Solid State PhysicsSolid State Physics

Medical Chemistry groups Medical Chemistry groups 

[http://biobel.bas-net.by/igc/ChD/Reviews6_e.htm]. 

Unique hardware and software 
was designed by interdisciplinary collaboration with
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As a result of interdisciplinary collaboration, 
unique research has been conducted to study 

radioactive residuals transfer from herbs to medicine 
products.

Pictures: http://medic.oke.ru/people/nature/1_-0065-1.jpg (raw material);  http://www.ibiblio.org/herbmed/eclectic/journals/pics/ajp1883-percolation.jpg 
   (percolation); http://www.kerrysherbals.com/graphics/prod_tinctures.jpg (tinctures).



Solvent variety used in the pharmaceutical industry
defines the structure of substances that can be extracted.

Picture: http://www.jsptengineering.com/herbline.htm
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Herb of Digitalis grandiflora Mill, 
flowers and leaves of Convallaria majalis L. 
containing cardiac glycosides. 

Pictures: http://sad.zeleno.ru/enc.php?a=out Slide 11

The raw materials were taken from the contaminated plot of 
the Povchansk forest area (Polessie, Ukraine).
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137Cs extraction from various parts of raw material (herb, 
leaves, and flowers).
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Cs-137 transfer from medicinal plant raw materials 
to alcohol and water extracts

Cs-137

Maximal 137Cs by 
40%(vol.) alcohol (62.8 to 83.2%)
pure water at room temperature (63.0 to 74.0%). 

Decoctions extracted radiocesium (49.3 to 60.8%) similar to 70%(vol.) 
alcohol  but less than 40%(vol.) alcohol or pure water at room 
temperature.

96.5%(vol.) alcohol the  
transfer of 137Cs to the 
extract is minimal, ranging 
from 4.6 to 17.6%.

70%(vol.) alcohol the transfer 
ranges from 45.3 to 66.5%.
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Solubility of the cardiac glycosides strongly depends on solvent type!!!

Glycoside Herb Par t  of solvent to dissolve
 one par t of glycoside

water methanol

Digitoxin Digitalis 40 000 70

Convallatoxin Convallaria 1 000 56

Solubility of some cardiac glycosides
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96.5%(vol.) alcohol extracts six times less  137Cs than 40%(vol.) 
alcohol.

In alcohol Solubility of the cardiac glycosides is about 500 times 
(Digitaxin, for example)  more then  in water.

Thus, for different solvents the cardiac glycoside solubility is inverse 
to cesium extraction.

Conclusions

This fact can be used in the technological processes for 
manufacturing ecologically pure herbal medicines.


