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ƒÊ¸Éμ¢  Œ.‚. ¨ ¤·. P18-2020-7
�¶·¥¤¥²¥´¨¥ ³¨±·μÔ²¥³¥´Éμ¢ ¨ · ¤¨μ´Ê±²¨¤μ¢ ¢ £·¨¡ Ì
¨§ · §´ÒÌ ·¥£¨μ´μ¢ �μ¸¸¨¨

�·μ¢¥¤¥´  ´ ²¨§ Ô²¥³¥´É´μ£μ ¸μ¸É ¢  ¤¨±μ· ¸ÉÊÐ¨Ì £·¨¡μ¢, ¸μ¡· ´´ÒÌ ¢
μ±·¥¸É´μ¸ÉÖÌ · §´ÒÌ £μ·μ¤μ¢ �μ¸¸¨¨. 27 Ì¨³¨Î¥¸±¨Ì Ô²¥³¥´Éμ¢ ¨ μÉ¤¥²Ó´ÒÌ
· ¤¨μ´Ê±²¨¤μ¢ (238U, 137Cs ¨ ¤·.)  ´ ²¨É¨Î¥¸±¨ μ¶·¥¤¥²¥´Ò ¸ ¶μ³μÐÓÕ Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì ³¥Éμ¤μ¢  ´ ²¨§ : ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ, £ ³³ - ±É¨¢ Í¨μ´´μ£μ,
£ ³³ -¸¶¥±É·μ³¥É·¨Î¥¸±μ£μ ¨ É·¥±μ¢μ£μ. ‚ÒÖ¢²¥´Ò § ¢¨¸¨³μ¸É¨ ¸μ¤¥·¦ ´¨Ö
Ô²¥³¥´Éμ¢ ¨ · ¤¨μ´Ê±²¨¤μ¢ μÉ ¢¨¤  £·¨¡ . �μ± § ´μ · §²¨Î¨¥ ±μÔËË¨Í¨¥´Éμ¢
´ ±μ¶²¥´¨Ö Ô²¥³¥´Éμ¢ ¢ £·¨¡ Ì · §´ÒÌ Ô±μ²μ£¨Î¥¸±¨Ì £·Ê¶¶. ˆ§ÊÎ¥´  ±¨´¥É¨± 
¤¥¸μ·¡Í¨¨ 137Cs ¨§ · §´ÒÌ Î ¸É¥° ¶²μ¤μ¢μ£μ É¥²  £·¨¡μ¢ ¢ ¢μ¤´ÊÕ Ë §Ê. ‘¤¥² ´μ
¶·¥¤¶μ²μ¦¥´¨¥ μ ¢μ§³μ¦´μ¸É¨ ´ Ìμ¦¤¥´¨Ö ´  ¶μ¢¥·Ì´μ¸É¨ £·¨¡  ±μ¸³¨Î¥¸±μ°
¶Ò²¨.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·μ¢  �ˆŸˆ.
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Gustova M.V. et al. P18-2020-7
Determination of Microelements and Radionuclides in Mushrooms
from Different Regions of Russia

The analysis of the elemental composition of wild mushrooms that had been
collected in the territory near different cities in Russia was carried out. Analytical
determinations of 27 chemical elements and individual radionuclides (238U, 137Cs,
etc.) were performed using nuclear-physical methods of analysis: X-ray 
uores-
cence, gamma activation, gamma spectrometric and track. The dependences of the
content of elements and radionuclides on the kind of the mushroom were revealed.
The difference in the index accumulation of elements in the mushrooms of various
ecological groups was shown. The kinetics of the 137Cs desorption from different
parts of the mushrooms body into the water phase was investigated. The assumption
about the possibility of the cosmic dust being on the surface of the mushrooms was
made.

The investigation has been performed at the Flerov Laboratory of Nuclear Reac-
tions, JINR.
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‚ ¸¢Ö§¨ ¸ Ê¢¥²¨Î¥´¨¥³ É¥³¶μ¢ Ê·¡ ´¨§ Í¨¨, ·μ¸Éμ³ ¶·μ³ÒÏ²¥´´μ¸É¨
¨ É· ´¸¶μ·É´μ° ´ £·Ê§±¨,   É ±¦¥ ¸ ¨´É¥´¸¨Ë¨± Í¨¥° ¸¥²Ó¸±μ£μ Ìμ§Ö°¸É¢ 
¢¸¥ ³¥´ÓÏ¥ ¨ ³¥´ÓÏ¥ μ¸É ¥É¸Ö É¥··¨Éμ·¨°, ´¥ ¨¸¶ÒÉÒ¢ ÕÐ¨Ì É¥Ì´μ£¥´´μ£μ
§ £·Ö§´¥´¨Ö. ‚ ¶μ¸²¥¤´¨¥ ¤¥¸ÖÉ¨²¥É¨Ö Ê¢¥²¨Î¨² ¸Ó ±μ´Í¥´É· Í¨Ö ³´μ£¨Ì
³¥É ²²μ¢ ¨ · ¤¨μ´Ê±²¨¤μ¢ ´  É¥··¨Éμ·¨¨ Í¥²ÒÌ ·¥£¨μ´μ¢. ‚ Ê¸²μ¢¨ÖÌ É¥Ì´μ-
£¥´´ÒÌ  ´μ³ ²¨° ±μ´Í¥´É· Í¨¨ Éμ±¸¨Î´ÒÌ Ô²¥³¥´Éμ¢ ¢ ¶μÎ¢ Ì ¨ · ¸É¥´¨ÖÌ
¢ ¸μÉ´¨ ¨ ÉÒ¸ÖÎ¨ · § ¶·¥¢μ¸Ìμ¤ÖÉ ¶·¨·μ¤´Ò¥, ¢μ§· ¸É ¥É ¢¥·μÖÉ´μ¸ÉÓ ¸¡μ· 
¨ § £μÉμ¢±¨ · ¸É¨É¥²Ó´μ£μ ¸Ò·ÓÖ ¨ £·¨¡μ¢ ¢¡²¨§¨ ¨¸ÉμÎ´¨±μ¢ § £·Ö§´¥´¨Ö.

ƒ·¨¡Ò ¸μ§¤ ÕÉ μ¡Ï¨·´ÊÕ ¸¥ÉÓ ³¨Í¥²¨Ö, ±μÉμ·Ò° ÔËË¥±É¨¢´μ Ô±¸É· £¨-
·Ê¥É ¨§ ¶μÎ¢Ò ³¨±·μÔ²¥³¥´ÉÒ, ±μ´Í¥´É·¨·ÊÖ ¨Ì ¢ ¶²μ¤μ¢ÒÌ É¥² Ì. Œ´μ£¨¥
¨¸¸²¥¤μ¢ É¥²¨ [1Ä4] μÉ³¥Î ÕÉ ¸¥²¥±É¨¢´μ¸ÉÓ ¢ μÉ´μÏ¥´¨¨ ´ ±μ¶²¥´¨Ö Ì¨³¨-
Î¥¸±¨Ì Ô²¥³¥´Éμ¢ £·¨¡ ³¨, ¢ Éμ³ Î¨¸²¥ ¢ ¨§¡ÒÉμÎ´μ³ ±μ²¨Î¥¸É¢¥ ÉÖ¦¥²ÒÌ
³¥É ²²μ¢ ¨ · ¤¨μ´Ê±²¨¤μ¢, ± ± ·¥§Ê²ÓÉ É ¨§¡¨· É¥²Ó´μ£μ ´ ±μ¶²¥´¨Ö ´¥±μ-
Éμ·ÒÌ Ô²¥³¥´Éμ¢ ¨§ ¶μÎ¢Ò ¨  É³μ¸Ë¥·´ÒÌ ¢Ò¶ ¤¥´¨° [3, 5Ä7].

—Ê¢¸É¢¨É¥²Ó´μ¸ÉÓ £·¨¡μ¢ ± ¨§³¥´¥´¨Ö³ μ±·Ê¦ ÕÐ¥° ¸·¥¤Ò ¶μ§¢μ²Ö¥É
· ¸¸³ É·¨¢ ÉÓ ¨Ì ± ± ¨´¤¨± Éμ· § £·Ö§´¥´¨Ö ¥¥ · ¤¨μ´Ê±²¨¤ ³¨ ¨ ÉÖ¦¥-
²Ò³¨ ³¥É ²² ³¨. �¥±μÉμ·Ò¥  ¢Éμ·Ò [4] ¸Î¨É ÕÉ, ÎÉμ ´¥μ¡· É¨³Ò¥ ¨§³¥´¥´¨Ö
¡¨μÌ¨³¨Î¥¸±μ£μ  ¶¶ · É  £·¨¡μ¢ ¢¸²¥¤¸É¢¨¥ ´ ±μ¶²¥´¨Ö Éμ±¸¨Î´ÒÌ ³¥É ²²μ¢
Ö¢¨²¨¸Ó ¶·¨Î¨´μ° ³ ¸¸μ¢μ£μ μÉ· ¢²¥´¨Ö ¸Ñ¥¤μ¡´Ò³¨ £·¨¡ ³¨ ¢ ·Ö¤¥ μ¡² ¸É¥°
�μ¸¸¨¨ ¢ 1992Ä2000 ££. ’¥³ ´¥ ³¥´¥¥ £·¨¡Ò ¶μ-¶·¥¦´¥³Ê μ¸É ÕÉ¸Ö ²Õ¡¨³Ò³
¨´£·¥¤¨¥´Éμ³ ¢ · Í¨μ´¥ ¦¨É¥²¥° �μ¸¸¨¨. Š·μ³¥ Éμ£μ, £·¨¡Ò Î ¸Éμ ¨¸¶μ²Ó-
§ÊÕÉ ¨ ¢ ± Î¥¸É¢¥ ²¥± ·¸É¢¥´´ÒÌ ¸·¥¤¸É¢ [8]. ˆ¸Ìμ¤Ö ¨§ ¢ÒÏ¥¸± § ´´μ£μ,
±μ´É·μ²Ó ± Î¥¸É¢  ¨ Ô±μ²μ£¨Î¥¸±μ° Î¨¸ÉμÉÒ ¤¨±μ· ¸ÉÊÐ¨Ì £·¨¡μ¢ ¶·¥¤¸É ¢-
²Ö¥É¸Ö  ±ÉÊ ²Ó´μ° § ¤ Î¥°.

–¥²Ó ´ ¸ÉμÖÐ¥£μ ¨¸¸²¥¤μ¢ ´¨Ö Å μ¶·¥¤¥²¥´¨¥ ³¨±·μÔ²¥³¥´Éμ¢ ¨ · ¤¨μ-
 ±É¨¢´ÒÌ ´Ê±²¨¤μ¢ ¢ ¤¨±μ· ¸ÉÊÐ¨Ì £·¨¡ Ì ¨§ · §´ÒÌ ·¥£¨μ´μ¢ �μ¸¸¨¨.

��š…Š’ ˆ Œ…’�„› ˆ‘‘‹…„�‚��ˆŸ

‚ Ìμ¤¥ ¨¸¸²¥¤μ¢ ´¨Ö ¡Ò²¨ ¸μ¡· ´Ò £·¨¡Ò ¢ ±μ´Í¥ ¨Ì ¢¥£¥É Í¨μ´´μ£μ ¶¥-
·¨μ¤  ( ¢£Ê¸ÉÄ¸¥´ÉÖ¡·Ó) ¢ 2007Ä2019 ££. ¢ · §´ÒÌ ·¥£¨μ´ Ì �μ¸¸¨¨ (¢ μ±·¥¸É-
´μ¸ÉÖÌ £μ·μ¤μ¢ „Ê¡´  Œμ¸±μ¢¸±μ° μ¡²., �¨¦´¨° �μ¢£μ·μ¤, ’Ê² , ‚μ²μ£¤ ,
’¢¥·Ó, ’μ³¸±), ¶·μ¨§· ¸É ÕÐ¨¥ ´  · §²¨Î´ÒÌ ¸Ê¡¸É· É Ì, ¢ · §²¨Î´ÒÌ ²¥¸μ-
· ¸É¨É¥²Ó´ÒÌ Ê¸²μ¢¨ÖÌ, ´  É¥··¨Éμ·¨ÖÌ ¸ · §´Ò³ Ê·μ¢´¥³ É¥Ì´μ£¥´´μ° ´ -
£·Ê§±¨. ’ ±¦¥ ¶·μ ´ ²¨§¨·μ¢ ´Ò μ¡· §ÍÒ ¶μÎ¢ ¸ ³¥¸É ¨Ì ¶·μ¨§· ¸É ´¨Ö. �¥-
¸³μÉ·Ö ´  ¡μ²ÓÏμ¥ · §´μμ¡· §¨¥ ¤¨±μ· ¸ÉÊÐ¨Ì £·¨¡μ¢, ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ¶¨ÐÊ,
¥¸ÉÓ ¢¨¤Ò, ±μÉμ·Ò³ μÉ¤ ÕÉ ´ ¨¡μ²ÓÏ¥¥ ¶·¥¤¶μÎÉ¥´¨¥.

1



	Ò²¨ ¶·μ ´ ²¨§¨·μ¢ ´Ò: ¡¥²Ò° £·¨¡ (Boletus edulis), μ¶¥´μ± μ¸¥´´¨°
(Armillaria mellea), ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus), ²¨¸¨Î±  μ¡Ò±´μ-
¢¥´´ Ö (Cantharellus cibarius), ¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum scab-
rum). ˆ¸¸²¥¤μ¢ ´´Ò¥ £·¨¡Ò ¸μ£² ¸´μ [9] μÉ´μ¸ÖÉ¸Ö ± ¸Ñ¥¤μ¡´Ò³ ¨ ¸μμÉ-
¢¥É¸É¢ÊÕÉ ¸²¥¤ÊÕÐ¨³ ± É¥£μ·¨Ö³ ¶¨Ð¥¢μ° Í¥´´μ¸É¨: μÎ¥´Ó Ìμ·μÏ¨° (¡¥-
²Ò° £·¨¡ (Boletus edulis)), Ìμ·μÏ¨° (¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum
scabrum), ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus)) ¨ Ê¤μ¢²¥É¢μ·¨É¥²Ó´Ò°
(μ¶¥´μ± μ¸¥´´¨° (Armillaria mellea), ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö (Cantharellus
cibarius)).

„²Ö ¶·μ¢¥¤¥´¨Ö  ´ ²¨§  ¸μ£² ¸´μ ³¥Éμ¤¨±¥ [10, 11] μ¡· §ÍÒ £·¨¡μ¢ ¨
¶μÎ¢ ¡Ò²¨ ¢Ò¸ÊÏ¥´Ò ¤μ ¢μ§¤ÊÏ´μ-¸ÊÌμ£μ ¸μ¸ÉμÖ´¨Ö ¶·¨ É¥³¶¥· ÉÊ·¥ 105 ◦C,
¨§³¥²ÓÎ¥´Ò ¨ £μ³μ£¥´¨§¨·μ¢ ´Ò ¢  £ Éμ¢μ° ¸ÉÊ¶±¥. �·¨ ¸ÊÏ±¥ ³ ¸¸  μ¡· §Í 
Ê³¥´ÓÏ ² ¸Ó ¤μ 53 · §. “ μ¡· §Íμ¢ £·¨¡  ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suil-
lus luteus) μÉ¤¥²Ó´μ ¸´¨³ ²¨ ¨  ´ ²μ£¨Î´μ £μÉμ¢¨²¨ ±²¥°±ÊÕ Î ¸ÉÓ Ï²Ö¶±¨
(¶²¥´±Ê). Œ´μ£μÔ²¥³¥´É´Ò°  ´ ²¨§ μ¡· §Íμ¢ £·¨¡μ¢ ¶·μ¢μ¤¨²¸Ö ¢ ‹ ¡μ-
· Éμ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·μ¢  �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·-
´ÒÌ ¨¸¸²¥¤μ¢ ´¨° („Ê¡´ ) ¸ ¶·¨³¥´¥´¨¥³ Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì ³¥Éμ¤μ¢  ´ -
²¨§ : ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ (�”�), £ ³³ - ±É¨¢ Í¨μ´´μ£μ (ƒ��), £ ³³ -
¸¶¥±É·μ³¥É·¨Î¥¸±μ£μ ¨ É·¥±μ¢μ£μ.

„²Ö μ¶·¥¤¥²¥´¨Ö ¡¥§μ¶ ¸´μ¸É¨ ¨¸¸²¥¤μ¢ ´´ÒÌ μ¡· §Íμ¢ ¤²Ö Î¥²μ¢¥± 
¶μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ¸· ¢´¨¢ ²¨¸Ó ¸ ¸ ´¨É ·´μ-£¨£¨¥´¨Î¥¸±¨³¨ ´μ·³ É¨-
¢ ³¨ [12].

�¥´É£¥´μË²Êμ·¥¸Í¥´É´Ò°  ´ ²¨§ Å μ¤¨´ ¨§ ³¥Éμ¤μ¢ ·¥´É£¥´μ¸¶¥±É· ²Ó-
´μ£μ  ´ ²¨§ , μ¸´μ¢ ´´Ò° ´  ¢§ ¨³μ¤¥°¸É¢¨¨ ·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ¸
 ´ ²¨§¨·Ê¥³Ò³ ¢¥Ð¥¸É¢μ³. „ ´´Ò° ³¥Éμ¤ ¶μ§¢μ²Ö¥É μ¶·¥¤¥²¨ÉÓ Ï¨·μ±¨°
¸¶¥±É· Ô²¥³¥´Éμ¢, ¸μ¤¥·¦ Ð¨Ì¸Ö ¢ μ¡· §Í¥, ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ ¨ ¶·¨ ÔÉμ³
´¥ · §·ÊÏ¨ÉÓ ¸ ³ μ¡· §¥Í. „²Ö ¢μ§¡Ê¦¤¥´¨Ö ·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ¢
¤ ´´μ° · ¡μÉ¥ ¨¸¶μ²Ó§μ¢ ²¨ ¸É ´¤ ·É´Ò¥ · ¤¨μ¨§μÉμ¶´Ò¥ ¨¸ÉμÎ´¨±¨ 109Cd
(E = 22,16 ±Ô‚, T1/2 = 453 ¸ÊÉ) ¨ 241Am (E = 59,6 ±Ô‚, T1/2 = 458 ¸ÊÉ).
• · ±É¥·¨¸É¨Î¥¸±μ¥ ·¥´É£¥´μ¢¸±μ¥ ¨§²ÊÎ¥´¨¥ ·¥£¨¸É·¨·μ¢ ²¨ ¶μ²Ê¶·μ¢μ¤´¨-
±μ¢Ò³ Si(Li)-¤¥É¥±Éμ·μ³ ¸ · §·¥Ï¥´¨¥³ 145 Ô‚ ´  ²¨´¨¨ Kα Fe (6,4 ±Ô‚).
‚·¥³Ö ¨§³¥·¥´¨Ö ¢ ·Ó¨·μ¢ ²μ¸Ó μÉ 10 ¤μ 30 ³¨´. „²Ö μ¡· ¡μÉ±¨ ¸¶¥±É·μ¢
¨¸¶μ²Ó§μ¢ ²μ¸Ó ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤²Ö ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ  ´ -
²¨§  WinAxil Canberra. „²Ö μ¶·¥¤¥²¥´¨Ö Ô²¥³¥´Éμ¢, μÉ¸ÊÉ¸É¢ÊÕÐ¨Ì ¢ ÔÉ ²μ´-
´ÒÌ μ¡· §Í Ì, ¡Ò²  ¨¸¶μ²Ó§μ¢ ´  ³¥Éμ¤¨±  μ¤´μ¢·¥³¥´´μ£μ μ¶·¥¤¥²¥´¨Ö ¢
´ ¸ÒÐ¥´´ÒÌ ¸²μÖÌ ¢¥Ð¥¸É¢  ¢¸¥Ì Ô²¥³¥´Éμ¢, ¢μ§¡Ê¦¤ ¥³ÒÌ · ¤¨μ¨§μÉμ¶´Ò³
¨¸ÉμÎ´¨±μ³, ¶μ ¥¤¨´μ° ± ²¨¡·μ¢μÎ´μ° ±·¨¢μ° [10].

ƒ ³³ - ±É¨¢ Í¨μ´´Ò°  ´ ²¨§ μ¸´μ¢ ´ ´  ¨§³¥·¥´¨¨ £ ³³ - ±É¨¢´μ¸É¨
· ¤¨μ´Ê±²¨¤μ¢, μ¡· §ÊÕÐ¨Ì¸Ö ¨§ ´Ê±²¨¤μ¢ μ¶·¥¤¥²Ö¥³ÒÌ Ô²¥³¥´Éμ¢ ¶·¨  ±-
É¨¢ Í¨¨ ¶·μ¡ £ ³³ -±¢ ´É ³¨ ¶μ ·¥ ±Í¨¨ (γ, n). „²Ö μ¶·¥¤¥²¥´¨Ö · ¤¨μ´Ê-
±²¨¤μ¢ ¨§³¥²ÓÎ¥´´Ò¥ μ¡· §ÍÒ £·¨¡μ¢ ¨ £μ¸Ê¤ ·¸É¢¥´´Ò¥ ¸É ´¤ ·É´Ò¥ μ¡· §ÍÒ,
¶μ³¥Ð¥´´Ò¥ ¢ ¶μ²¨ÔÉ¨²¥´μ¢Ò¥ Í¨²¨´¤·¨Î¥¸±¨¥ ± ¸¸¥ÉÒ ¤¨ ³¥É·μ³ 35 ³³ ¨
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¢Ò¸μÉμ° 5 ³³, § ±·ÒÉÒ¥ ¸ Éμ·Íμ¢ ² ¢¸ ´μ¢μ° ¶²¥´±μ° Éμ²Ð¨´μ° 10 ³±³,
¢ É¥Î¥´¨¥ 2Ä5 Î μ¡²ÊÎ ²¨ Éμ·³μ§´Ò³¨ £ ³³ -±¢ ´É ³¨ ³¨±·μÉ·μ´  Œ’-25.
�´¥·£¨Ö Ê¸±μ·¥´´ÒÌ Ô²¥±É·μ´μ¢ · ¢´Ö² ¸Ó Ee = 24 ŒÔ‚, ¸·¥¤´¨° Éμ± Ô²¥±-
É·μ´μ¢ Å 10Ä15 ³±� [11].

„²Ö μ¶·¥¤¥²¥´¨Ö ¢²¨Ö´¨Ö É¥Ì´μ£¥´´μ° ´ £·Ê§±¨ ´  ¸μ¤¥·¦ ´¨¥ · ¤¨μ ±-
É¨¢´μ¸É¨ ¢ ¶²μ¤μ¢ÒÌ É¥² Ì £·¨¡μ¢ ¶·μ¢μ¤¨²¨ ¨§³¥·¥´¨Ö ¥¸É¥¸É¢¥´´μ° £ ³³ -
 ±É¨¢´μ¸É¨ ¸ ¶μ³μÐÓÕ ³´μ£μ± ´ ²Ó´μ£μ  ³¶²¨ÉÊ¤´μ£μ  ´ ²¨§ Éμ·  ¨³¶Ê²Ó-
¸μ¢ ¸ HPGe-¤¥É¥±Éμ·μ³ ¸ · §·¥Ï¥´¨¥³ 1,5 ±Ô‚ ¨ ÔËË¥±É¨¢´μ¸ÉÓÕ ·¥£¨¸É· -
Í¨¨ £ ³³ -¨§²ÊÎ¥´¨Ö ∼ 1 % ´  ²¨´¨¨ 1,33 ŒÔ‚ (60Co). ‚·¥³Ö ¨§³¥·¥´¨°
· ¢´Ö²μ¸Ó 24 Î. �¶·¥¤¥²Ö²¨ ¸μ¤¥·¦ ´¨¥ 90Sr, ·¥£¨¸É·¨·ÊÖ · ¤¨μ´Ê±²¨¤ 90Y
(Eγ = 479 ±Ô‚), ¨ 137Cs, ¨§³¥·ÖÖ £ ³³ -²¨´¨Õ 137Cs (Eγ = 661 ±Ô‚).

�  ÔÉμ³ ¦¥ ¸¶¥±É·μ³¥É·¥ ¶·μ¢μ¤¨²¨ ¨§³¥·¥´¨Ö μ¡²ÊÎ¥´´ÒÌ ´  ³¨±·μ-
É·μ´¥ Œ’-25 μ¡· §Íμ¢ ¤²Ö ¶·μ¢¥¤¥´¨Ö £ ³³ - ±É¨¢ Í¨μ´´μ£μ  ´ ²¨§ . ‚·¥³Ö
¨§³¥·¥´¨° ¸μ¸É ¢²Ö²μ 300Ä3600 ¸.

‘μ¤¥·¦ ´¨¥ Ê· ´  ¢ μ¡· §Í Ì £·¨¡μ¢ ¨ ¶μÎ¢Ò μ¶·¥¤¥²Ö²¨ · §²¨Î´Ò³¨
³¥Éμ¤ ³¨  ´ ²¨§ : ·¥´É£¥´μË²Êμ·¥¸Í¥´É´Ò³ (μ¤´ ±μ μ¶·¥¤¥²¥´¨Õ ¤ ´´Ò³
³¥Éμ¤μ³ ³¥Ï ¥É ¢Ò¸μ±μ¥ ¸μ¤¥·¦ ´¨¥ Rb), £ ³³ - ±É¨¢ Í¨μ´´Ò³, μ¸´μ¢ ´´Ò³
´  ·¥ ±Í¨¨ 238U(γ, n) 237U (T1/2 = 6,8 ¸ÊÉ, Eγ = 59,7 ¨ 208 ±Ô‚),   É ±¦¥
É·¥±μ¢Ò³.

�·¨ É·¥±μ¢μ³  ´ ²¨§¥ ´ ¢¥¸±Ê ¶μ¤£μÉμ¢²¥´´μ£μ μ¡· §Í  ±²¥°±μ° Î ¸É¨
Ï²Ö¶±¨ £·¨¡  ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus) ³ ¸¸μ° 20 ³£ (ÎÉμ ¸μμÉ-
¢¥É¸É¢μ¢ ²μ 8Ä10 £·¨¡ ³) ¸μ ¸¶¨·Éμ±²¥¥¢Ò³ · ¸É¢μ·μ³ ´ ´μ¸¨²¨ ´  ¶μ¢¥·Ì-
´μ¸ÉÓ É¢¥·¤μÉ¥²Ó´μ£μ ¤¥É¥±Éμ·  (’’-¤¥É¥±Éμ· ) ¶²μÐ ¤ÓÕ 20 ¸³2, ¨§£μÉμ¢²¥´-
´μ£μ ¨§ ¶μ²¨ÔÉ¨²¥´É¥·¥ËÉ ² É  (² ¢¸ ´ ) Éμ²Ð¨´μ° 175 ³±³, ¨ ¢Ò¸ÊÏ¨¢ ²¨.
‡ É¥³ ´  · ¡μÎÊÕ ¶μ¢¥·Ì´μ¸ÉÓ ¶μ³¥Ð ²¨ ¤·Ê£μ° ¤¥É¥±Éμ· ¨ Ë¨±¸¨·μ¢ ²¨.
„²Ö μ¶·¥¤¥²¥´¨Ö ¸μ¤¥·¦ ´¨Ö Ê· ´  ¸¡μ·±Ê ¨§ ´¥¸±μ²Ó±¨Ì μ¡· §Íμ¢ ¨ ÔÉ -
²μ´  ¸ ¨§¢¥¸É´Ò³ ¸μ¤¥·¦ ´¨¥³ Ê· ´  μ¡²ÊÎ ²¨ £ ³³ -±¢ ´É ³¨ ¸ Ô´¥·£¨¥°
Eγ = 24 ŒÔ‚ ¨ Éμ±μ³ Ô²¥±É·μ´μ¢, · ¢´Ò³ 15 ³±�, ¢ É¥Î¥´¨¥ 30 ³¨´ ´ 
³¨±·μÉ·μ´¥ Œ’-25. „²Ö μ¶·¥¤¥²¥´¨Ö ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö μ¡· §ÍÒ μ¡²ÊÎ¥-
´¨Õ ´¥ ¶μ¤¢¥·£ ²¨¸Ó. „ ²¥¥ μ¡²ÊÎ¥´´Ò¥ ¨ ´¥μ¡²ÊÎ¥´´Ò¥ μ¡· §ÍÒ ¶μ¤¢¥·£ ²¨
Ì¨³¨Î¥¸±μ³Ê É· ¢²¥´¨Õ ¢ 6 Œ NaOH ¶·¨ T = 60 ◦‘ ¢ É¥Î¥´¨¥ 1 Î, ÎÉμ
μ¡¥¸¶¥Î¨¢ ²μ ¶μ²ÊÎ¥´¨¥ É·¥±μ¢ ¤¨ ³¥É·μ³ 5Ä6 ³±³. �²μÉ´μ¸ÉÓ É·¥±μ¢ ¶μ¤-
¸Î¨ÉÒ¢ ² ¸Ó ¸ ¶μ³μÐÓÕ μ¶É¨Î¥¸±μ£μ ³¨±·μ¸±μ¶  ¶·¨ Ê¢¥²¨Î¥´¨¨ 160Ä320×.
‘μ¤¥·¦ ´¨¥ Ê· ´  μ¶·¥¤¥²Ö²¨ ³¥Éμ¤μ³ ¸· ¢´¥´¨Ö. ‚ ² ¢¸ ´¥ ¸μ¤¥·¦ ´¨¥
Ê· ´  μ¶·¥¤¥²¥´μ ¶·¥¤¢ ·¨É¥²Ó´μ ´  Ê·μ¢´¥ 10−10Ä10−11 £/£ [13, 14]. ’·¥±¨
μÉ μ¸±μ²±μ¢ ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö ¶·μÖ¢²Ö²¨ ¸ ÔËË¥±É¨¢´μ¸ÉÓÕ 80 % ¨ Ë¨±-
¸¨·μ¢ ²¨ ¶μ Ë¨£Ê· ³ É· ¢²¥´¨Ö ¶·¨ Ê¢¥²¨Î¥´¨¨ 320×.

�…‡“‹œ’�’› ˆ‘‘‹…„�‚��ˆŸ ˆ ˆ• ��‘“†„…�ˆ…

‚ ¸μ¸É ¢¥ £·¨¡μ¢, ¸μ¡· ´´ÒÌ ¢ · §´ÒÌ ·¥£¨μ´ Ì �μ¸¸¨¨, ¡Ò²μ μ¶·¥¤¥²¥´μ
¸μ¤¥·¦ ´¨¥ 27 Ô²¥³¥´Éμ¢, ¢ Éμ³ Î¨¸²¥ Éμ±¸¨Î´ÒÌ (Pb, Cd, Hg, As), ´μ·³¨-
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’ ¡²¨Í  1. �¥§Ê²ÓÉ ÉÒ ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ  ´ ²¨§  μ¡· §Íμ¢ £·¨¡μ¢ (³£/±£
¸ÊÌμ£μ ¢¥Ð¥¸É¢ )

�²¥-
³¥´É

	¥²Ò° ‹¨¸¨Î±  �¶¥´μ± �μ¤¡¥·¥-

	¥²Ò° £·¨¡ (Boletus edulis)

£·¨¡ μ¡Ò±´μ- μ¸¥´´¨° §μ¢¨±
(Boletus ¢¥´´ Ö (Armillaria μ¡Ò±´μ-
edulis) (Cantha- mellea) ¢¥´´Ò°

rellus (Leccinum
cibarius) scabrum)

„Ê¡´ 
�¨¦´¨° ’Ê²  ‚μ²μ£¤ 
�μ¢£μ·μ¤

K 3100 ± 150 3400 ± 150 � 150 2870 ± 140 2900 ± 140 3400 ± 150 3400 ± 150
Ca � 100 � 100 � 100 � 100 1340 ± 70 � 100 � 100
Ti 390 ± 20 � 20 340 ± 20 � 20 � 20 � 20 � 20
V � 10 � 10 � 10 � 10 245 ± 10 � 10 � 10
Cr � 5 � 5 � 5 � 5 72 ± 4 � 5 � 5
Mn 68 ± 3 � 3 � 3 � 3 � 3 � 3 � 3
Fe 41 ± 2 37 ± 2 39 ± 2 42 ± 2 43 ± 2 45 ± 2 40 ± 2
Ni � 1 16 ± 1 16 ± 1 � 1 � 1 21 ± 1 18 ± 1
Cu 12 ± 1 12 ± 1 � 1 11 ± 1 15 ± 1 16 ± 1 11 ± 1
Zn 11 ± 0,5 12 ± 0,5 11 ± 0,5 11 ± 0,5 � 0,5 13 ± 1 0,8 ± 0,2
Ge � 0,5 � 0,5 � 0,5 4,5 ± 0,6 � 0,5 � 0,5 � 0,5
Se 2,8 ± 0,5 � 0,5 � 0,5 � 0,5 2,9 ± 0,5 3,0 ± 0,5 2,0 ± 0,5
Br 1,6 ± 0,3 � 0,3 � 0,3 � 0,3 1,8 ± 0,3 2,4 ± 0,5 1,7 ± 0,3
Rb 1,6 ± 0,3 1,4 ± 0,3 1,4 ± 0,3 1,5 ± 0,3 1,8 ± 0,4 1,9 ± 0,4 1,6 ± 0,3
Sr � 0,3 19 ± 1 0,9 ± 0,2 � 0,3 1,1 ± 0,2 1,4 ± 0,3 1,1 ± 0,2
Y � 0,2 � 0,2 1,0 ± 0,2 0,9 ± 0,2 � 0,2 1,2 ± 0,2 � 0,2
Zr 0,7 ± 0,2 � 0,2 � 0,2 � 0,2 � 0,2 0,8 ± 0,2 � 0,2
Nb 0,7 ± 0,2 � 0,2 0,7 ± 0,2 � 0,2 � 0,2 � 0,2 � 0,2
Ag � 1,0 � 3,4 � 1,0 � 1,0 5,6 ± 2,5 � 1,0 � 1,0
Cd � 2,5 14 ± 2,7 16 ± 2,7 � 2,5 � 2,5 � 2,5 � 2,5
Sn � 2,5 � 2,5 8,3 ± 2,8 � 3,2 � 2,5 � 2,5 � 2,5
Sb � 2,5 � 2,5 10,7 ± 2,7 � 2,5 4,3 ± 2,5 � 2,5 � 2,5
I � 1,0 � 1,0 � 1,0 � 1,0 � 1,0 � 1,0 � 2,7
Ba � 2,5 � 2,5 16,6 ± 3,1 � 2,5 � 2,5 � 2,6 4,4 ± 2,0
Pb 1,5 ± 0,3 1,4 ± 0,3 � 0,3 � 0,3 1,9 ± 0,3 1,8 ± 0,3 1,7 ± 0,3

·Ê¥³ÒÌ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ [12]. �¥§Ê²ÓÉ ÉÒ ·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ  ´ ²¨§ 
¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 1.

�¡· §ÍÒ £·¨¡μ¢ ¡Ò²¨ ¨¸¸²¥¤μ¢ ´Ò É ±¦¥ £ ³³ - ±É¨¢ Í¨μ´´Ò³ ³¥Éμ-
¤μ³. �¥§Ê²ÓÉ ÉÒ μ¶·¥¤¥²¥´¨Ö É ±¨Ì Ô²¥³¥´Éμ¢, ± ± Š, Ca, Ti, V, Cr, Mn, Fe,
Ni, Cu, Zn, As, Rb, Sr, Zr, Nb, Ag, Pb, μ± § ²¨¸Ó ¸Ìμ¦¨³¨ ¸ ·¥§Ê²ÓÉ É ³¨
·¥´É£¥´μË²Êμ·¥¸Í¥´É´μ£μ  ´ ²¨§ , · ¸Ìμ¦¤¥´¨Ö Å ¢ ¶·¥¤¥² Ì μÏ¨¡±¨ μ¶·¥-
¤¥²¥´¨Ö ³¥Éμ¤μ¢. ‚ ±²¥°±μ° Î ¸É¨ Ï²Ö¶±¨ £·¨¡  ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò°
(Suillus luteus) ¡Ò² μ¡´ ·Ê¦¥´ μ¸³¨° (Os) ´  Ê·μ¢´¥ μÏ¨¡±¨ μ¶·¥¤¥²¥´¨Ö
³¥Éμ¤  (� 0,01 ³±£).

�  ·¨¸. 1 ¨ 2 ¶·¥¤¸É ¢²¥´Ò ¸μμÉ¢¥É¸É¢¥´´μ ·¥´É£¥´μ¢¸±¨° ¸¶¥±É· ¨ £ ³³ -
¸¶¥±É· ¥¸É¥¸É¢¥´´μ° · ¤¨μ ±É¨¢´μ¸É¨ μ¡· §Í  ¡¥²ÒÌ £·¨¡μ¢, ¸μ¡· ´´ÒÌ ¢ μ±-
·¥¸É´μ¸ÉÖÌ „Ê¡´Ò.
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�¨¸. 1. �¥´É£¥´μ¢¸±¨° ¸¶¥±É· μ¡· §Í  ¡¥²ÒÌ £·¨¡μ¢ („Ê¡´ ), t¨§³ = 1800 ¸

�¨¸. 2. ƒ ³³ -¸¶¥±É· ¥¸É¥¸É¢¥´´μ° · ¤¨μ ±É¨¢´μ¸É¨ £·¨¡μ¢ („Ê¡´ ), t¨§³ = 24 Î

‘μ¤¥·¦ ´¨¥ ¡μ²ÓÏ¨´¸É¢  μ¶·¥¤¥²Ö¥³ÒÌ Ô²¥³¥´Éμ¢ (K, Fe, Cu, Se, Br,
Rb, Pb) ¤μ¢μ²Ó´μ · ¢´μ³¥·´μ ¢μ ¢¸¥Ì ¨¸¸²¥¤μ¢ ´´ÒÌ μ¡· §Í Ì ¡¥²ÒÌ £·¨¡μ¢
(Boletus edulis) ¨ ¸μ¸É ¢²Ö¥É (³£/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ ): K (2900±140)−(3400±
150), Fe (40 ± 2)−(45 ± 2), Cu (11 ± 1)−(16 ± 1), Se (2,0 ± 0,5)−(3,0 ± 0,5),
Br (1,6±0,3)−(1,4±0,5), Rb (1,6±0,3)−(1,9±0,4), Pb (1,5±0,3)−(1,9±0,3)
(É ¡². 1). ‚ Éμ ¦¥ ¢·¥³Ö É ±¨¥ Ô²¥³¥´ÉÒ, ± ± Ti ¢ ±μ´Í¥´É· Í¨¨ (390 ±
20) ³£/±£ ¨ Mn Å (68±3) ³£/±£, μ¡´ ·Ê¦¥´Ò Éμ²Ó±μ ¢ μ¡· §Í Ì ¡¥²ÒÌ £·¨¡μ¢
¨§ „Ê¡´Ò,   ‘  ¢ ±μ´Í¥´É· Í¨¨ (1340±70) ³£/±£, V Å (245±10) ³£/±£, Cr Å
(72±4) ³£/±£ ¨ Ag Å (5,6±2,5) ³£/±£ μ¡´ ·Ê¦¥´Ò ¢ ¡¥²ÒÌ £·¨¡ Ì ¨§ �¨¦´¥£μ
�μ¢£μ·μ¤ . Ni ¢ÒÖ¢²¥´ ¢ £·¨¡ Ì ¨§ ’Ê²Ò ¨ ‚μ²μ£¤Ò,   Zn Å ¢ £·¨¡ Ì ¨§
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„Ê¡´Ò, ’Ê²Ò ¨ ‚μ²μ£¤Ò (¸³. É ¡². 1). ‘μ¤¥·¦ ´¨¥ Pb ¨ Cd ¢ ¨¸¸²¥¤μ¢ ´´ÒÌ
μ¡· §Í Ì ¡¥²ÒÌ £·¨¡μ¢ (Boletus edulis) ¢ ¶¥·¥¸Î¥É¥ ´  ¨¸Ìμ¤´Ò° ¶·μ¤Ê±É ¸
ÊÎ¥Éμ³ ¸μ¤¥·¦ ´¨Ö ¸ÊÌ¨Ì ¢¥Ð¥¸É¢ ´¥ ¶·¥¢ÒÏ ¥É ¤μ¶Ê¸É¨³μ£μ Ê·μ¢´Ö 0,5 ¨
0,1 ³£/±£ ¸¢¥¦¨Ì £·¨¡μ¢ ¸μμÉ¢¥É¸É¢¥´´μ.

�ÉÊÉÓ ¨ ³ÒÏÓÖ± ¢ ¨¸¸²¥¤μ¢ ´´ÒÌ μ¡· §Í Ì ´¥ μ¡´ ·Ê¦¥´Ò. �¥±μÉμ-
·Ò¥ ¨¸¸²¥¤μ¢ É¥²¨ Ê± §Ò¢ ÕÉ ´  ¢¨¤μ¢ÊÕ ¸¶¥Í¨Ë¨Î´μ¸ÉÓ ¢ μÉ´μÏ¥´¨¨ ¶·¥-
¨³ÊÐ¥¸É¢¥´´μ£μ ´ ±μ¶²¥´¨Ö ·ÉÊÉ¨, Ì · ±É¥·´ÊÕ ¤²Ö ¡¥²ÒÌ £·¨¡μ¢ (Boletus
edulis) [2]. �É¸ÊÉ¸É¢¨¥ ÔÉμ£μ ³¥É ²²  ¢ £·¨¡ Ì ³μ¦¥É ¸¢¨¤¥É¥²Ó¸É¢μ¢ ÉÓ μ
±· °´¥ ´¨§±μ³ ¥£μ ¸μ¤¥·¦ ´¨¨ ¢ ¸Ê¡¸É· É¥.

‘μ¤¥·¦ ´¨¥ Se ¢ ¡¥²ÒÌ £·¨¡ Ì (Boletus edulis) μÉ³¥Î¥´μ ¤²Ö ¢¸¥Ì ¨¸¸²¥-
¤μ¢ ´´ÒÌ μ¡· §Íμ¢ (¸³. É ¡². 1), ¶·¨ ÔÉμ³ ¢ ¤·Ê£¨Ì ¢¨¤ Ì £·¨¡μ¢ μ´ ´ Ìμ¤¨É¸Ö
´¨¦¥ ¶·¥¤¥²  μ¡´ ·Ê¦¥´¨Ö (� 0, 5 ³£/±£). ‚ · ¡μÉ Ì [15, 16] É ±¦¥ ¶μ± § ´μ
¶·¥¨³ÊÐ¥¸É¢¥´´μ¥ ´ ±μ¶²¥´¨¥ ¸¥²¥´  ¡¥²Ò³¨ £·¨¡ ³¨ ¶μ ¸· ¢´¥´¨Õ ¸ ¤·Ê-
£¨³¨ ¢¨¤ ³¨, ´  μ¸´μ¢ ´¨¨ Î¥£μ  ¢Éμ·Ò [15, 17] ¢Ò¸± §Ò¢ ÕÉ ¶·¥¤¶μ²μ¦¥´¨¥
μ ¶¥·¸¶¥±É¨¢´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ¡¥²ÒÌ £·¨¡μ¢ ¢ ± Î¥¸É¢¥ ¶¨Ð¥¢μ° ¤μ¡ ¢±¨,
μ¡μ£ Ð ÕÐ¥° · Í¨μ´ ¤ ´´Ò³ Ô²¥³¥´Éμ³.

�¡· Ð ¥É ´  ¸¥¡Ö ¢´¨³ ´¨¥ ´ ²¨Î¨¥ V, Cr, Ag, Sb ¢ μ¡· §Í Ì ¡¥²ÒÌ
£·¨¡μ¢ (Boletus edulis) ¨§ �¨¦´¥£μ �μ¢£μ·μ¤ , ÎÉμ, ¢¥·μÖÉ´μ, ¸¢Ö§ ´μ ¸ μ¸μ-
¡¥´´μ¸ÉÖ³¨ É¥Ì´μ£¥´´ÒÌ ¢Ò¡·μ¸μ¢ ¢ ¤ ´´μ³ ·¥£¨μ´¥.

� ±μ¶²¥´¨¥ ³¥É ²²μ¢ μ¶·¥¤¥²Ö¥É¸Ö ´¥ Éμ²Ó±μ Ì¨³¨Î¥¸±μ° ¶·¨·μ¤μ° ¨
¸μ¤¥·¦ ´¨¥³ ¸ ³μ£μ Ô²¥³¥´É , ´μ ¨ ¡¨μ²μ£¨Î¥¸±¨³¨ μ¸μ¡¥´´μ¸ÉÖ³¨ ¢¨¤μ¢
£·¨¡μ¢ ¨ Ê¸²μ¢¨Ö³¨ ¨Ì ¶·μ¨§· ¸É ´¨Ö. Œ´μ£¨¥ ¨¸¸²¥¤μ¢ É¥²¨ [2, 3] μÉ³¥-
Î ÕÉ ¸¥²¥±É¨¢´μ¸ÉÓ ¢ μÉ´μÏ¥´¨¨ ´ ±μ¶²¥´¨Ö ³¥É ²²μ¢ £·¨¡ ³¨. �¤´¨ [2]
Ê± §Ò¢ ÕÉ ´  Éμ, ÎÉμ ¢¨¤Ò £·¨¡μ¢ ·μ¤  Leccinum (μ¡ ¡μ±) ¨ Makrolepiota
(£·¨¡-§μ´É¨±) Ìμ·μÏμ ¶μ£²μÐ ÕÉ ± ¤³¨°, Paxilllus involutus (¸¢¨´ÊÏ±  Éμ´-
± Ö), Lactarius necator (£·Ê§¤Ó Î¥·´Ò°) ¨ Lycoperdon maximum (¤μ¦¤¥¢¨± £¨-
£ ´É¸±¨°) Å ³¥¤Ó, ¢¨¤Ò ·μ¤  Agaricus (Ï ³¶¨´Óμ´) ¨ Boletus edulis (¡¥²Ò°
£·¨¡) Å ·ÉÊÉÓ; ¤·Ê£¨¥ [3] μÉ³¥Î ÕÉ, ÎÉμ ¢¨¤μ¢ Ö ¸¶¥Í¨Ë¨Î´μ¸ÉÓ ´ ±μ¶²¥-
´¨Ö ± ¤³¨Ö ¶·μ¸²¥¦¨¢ ¥É¸Ö ¢ ·Ö¤Ê ¡¥²Ò° £·¨¡ (Boletus edulis) > ¸Ò·μ¥¦± 
±· ¸´ Ö (Russula veska) > ¢ ²Ê° (Russula foetens), μ¶¥´μ± ´ ¸ÉμÖÐ¨° (Can-
tharellus cibarius), ¸Ò·μ¥¦±  ±· ¸¨¢ Ö (Russula lepida), ¸Ò·μ¥¦±  ¸¥· Ö (Rus-
sula dekolorans), ¸¢¨´ÊÏ±  (Paxillus involutus),   ´ ±μ¶²¥´¨Ö Í¨´±  Å ¢ ·Ö¤Ê
¸Ò·μ¥¦±¨ (Russula) > ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö (Cantharellus cibarius), ¡¥²Ò°
£·¨¡ (Boletus edulis).

�·μ ´ ²¨§¨·μ¢ ´Ò μ¡· §ÍÒ £·¨¡μ¢ · §²¨Î´μ£μ ¢¨¤μ¢μ£μ ¸μ¸É ¢ , ¶·μ¨§-
· ¸É ÕÐ¨Ì ¢ μ±·¥¸É´μ¸ÉÖÌ „Ê¡´Ò, ÎÉμ ¶μ§¢μ²¨²μ ¶·μ¢¥¸É¨  ´ ²¨§ ¸μ¤¥·¦ ´¨Ö
Ô²¥³¥´Éμ¢ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢¨¤  £·¨¡ . ‘μ¤¥·¦ ´¨¥ Ô²¥³¥´Éμ¢ ¢ · §´ÒÌ ¢¨-
¤ Ì £·¨¡μ¢ ¨§ „Ê¡´Ò μ¡· §ÊÕÉ ¸²¥¤ÊÕÐ¨¥ ·Ö¤Ò: ¡¥²Ò° £·¨¡ (Boletus edulis)
Š > Ti > Mn > Fe > Cu > Zn > Br, Rb > Pb > Zr, Nb; ²¨¸¨Î±  μ¡Ò±-
´μ¢¥´´ Ö (Cantharellus cibarius) K > Sr > Fe > Ni, Cd > Cu, Zn > Pb, Rb;
μ¶¥´μ± μ¸¥´´¨° (Armillaria mellea) Ti > K > Fe > Ni, Cd, Ba > Zn > Sb,
Sn > Rb > Y > Sr > Nb; ¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum scabrum)
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K > Fe > Cu, Zn > Ge > Rb > Y (¸³. É ¡². 1). Œ ±¸¨³ ²Ó´μ¥ ´ ±μ¶-
²¥´¨¥ ¸·¥¤¨ ¡¨μ£¥´´ÒÌ ³¥É ²²μ¢ μÉ³¥Î ¥É¸Ö ¤²Ö ± ²¨Ö Ê ¢¸¥Ì ¢¨¤μ¢ £·¨¡μ¢
((2870 ± 140)−(3100 ± 150) ³£/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ ), ±·μ³¥ μ¶¥´±  μ¸¥´´¥£μ
(Armillaria mellea), ¢ ±μÉμ·μ³ ¥£μ ¸μ¤¥·¦ ´¨¥ ¸μ¸É ¢¨²μ � 150 ³£/±£. ‘·¥¤¨
Ô²¥³¥´Éμ¢ § £·Ö§´¨É¥²¥°, ´μ·³¨·Ê¥³ÒÌ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ‘ ´�¨´ 2.3.2.1078Ä
01 [12], μ¡· Ð ¥É ´  ¸¥¡Ö ¢´¨³ ´¨¥ ÉμÉ Ë ±É, ÎÉμ ¸μ¤¥·¦ ´¨¥ ± ¤³¨Ö ¢ ²¨-
¸¨Î± Ì (Cantharellus cibarius) ((14 ± 2,7) ³£/±£) ¨ μ¶ÖÉ Ì (Armillaria mellea)
((16± 2,7) ³£/±£) ¶·¥¢ÒÏ ¥É ¤μ¶Ê¸É¨³Ò° Ê·μ¢¥´Ó ¡μ²¥¥ Î¥³ ¢ 10 · §. ‘¢¨´¥Í
μ¡´ ·Ê¦¥´ ¢ ¡¥²ÒÌ £·¨¡ Ì (Boletus edulis) ¨ ²¨¸¨Î± Ì (Cantharellus cibarius)
´  Ê·μ¢´¥ (1,5±0,3) ³£/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ , ÎÉμ ¢ ¶¥·¥¸Î¥É¥ ´  ¨¸Ìμ¤´Ò° ¶·μ-
¤Ê±É ¸ ÊÎ¥Éμ³ ¸μ¤¥·¦ ´¨Ö ¸ÊÌ¨Ì ¢¥Ð¥¸É¢ ´¥ ¶·¥¢ÒÏ ¥É ¤μ¶Ê¸É¨³μ£μ Ê·μ¢´Ö.

‚μ§¤¥°¸É¢¨¥ ÉÖ¦¥²ÒÌ ³¥É ²²μ¢ ¨ · ¤¨μ´Ê±²¨¤μ¢ ¢ ³ ²ÒÌ ¤μ§ Ì ´  É¥··¨-
Éμ·¨ÖÌ ¸ ´¥¢Ò¸μ±¨³ Ê·μ¢´¥³ É¥Ì´μ£¥´´μ£μ ¢μ§¤¥°¸É¢¨Ö ´¥ ¸· §Ê ¸± §Ò¢ ¥É¸Ö
´  ¸μ¸ÉμÖ´¨¨ ²¥¸´ÒÌ ´ ¸ ¦¤¥´¨°. �μÔÉμ³Ê μ¸μ¡Ò° ¨´É¥·¥¸ ¢Ò§Ò¢ ¥É ¨§ÊÎ¥-
´¨¥ ¶·μÍ¥¸¸μ¢ ³¨£· Í¨¨ Ô²¥³¥´Éμ¢-§ £·Ö§´¨É¥²¥° ¶μ ¢¸¥³ ±μ³¶μ´¥´É ³ ²¥¸-
´ÒÌ Ô±μ¸¨¸É¥³. „²Ö £·¨¡μ¢, ¸μ¡· ´´ÒÌ ´  É¥··¨Éμ·¨¨ „Ê¡´Ò, ¡Ò² · ¸¸Î¨É ´
±μÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö ¨§ÊÎ¥´´ÒÌ Ô²¥³¥´Éμ¢ ± ± μÉ´μÏ¥´¨¥ ¸μ¤¥·¦ ´¨Ö
Ô²¥³¥´É  ¢ £·¨¡ Ì ± ¥£μ ¸μ¤¥·¦ ´¨Õ ¢ ¸Ê¡¸É· É¥ ¶·μ¨§· ¸É ´¨Ö (¢¥·Ì´¨¥
10 ¸³ ²¥¸´μ° ¶μ¤¸É¨²±¨ ¨ ¶μÎ¢Ò): K´ = C£·¨¡/C¶μÎ¢ . �μ²ÊÎ¥´´Ò¥ ·¥§Ê²Ó-
É ÉÒ ¶·¥¤¸É ¢²¥´Ò ¢ ¢¨¤¥ ¤¨ £· ³³ ´  ·¨¸. 3.

	²¨§±¨¥ ±μÔËË¨Í¨¥´ÉÒ ¤²Ö ¢¸¥Ì ¨¸¸²¥¤μ¢ ´´ÒÌ ¢¨¤μ¢ £·¨¡μ¢, ¸μ¡· ´´ÒÌ
¢ „Ê¡´¥, μÉ³¥Î ÕÉ¸Ö ¤²Ö Zn, Ca, Fe, Cr, Rb (¸³. ·¨¸. 3), ÎÉμ Ì · ±É¥·¨§Ê¥É

�¨¸. 3. ŠμÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö Ô²¥³¥´Éμ¢ ¢ £·¨¡ Ì („Ê¡´ )
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μÉ´μ¸¨É¥²Ó´μ · ¢´μ³¥·´μ¥ ´ ±μ¶²¥´¨¥ ÔÉ¨Ì Ô²¥³¥´Éμ¢. � ¨¡μ²ÓÏ¨¥ ¢¨¤μ¢Ò¥
· §²¨Î¨Ö μÉ³¥Î ÕÉ¸Ö ¶·¨ ´ ±μ¶²¥´¨¨ Se, Ti, Mn, Ni, Br, Sr, Y, Pb, Sn, Sb, Ba.
Š ± ¢¨¤´μ ¨§ ·¨¸. 3, · §²¨Î¨Ö ¢ ±μÔËË¨Í¨¥´É Ì ´ ±μ¶²¥´¨Ö Ô²¥³¥´Éμ¢ μÉ³¥-
Î ÕÉ¸Ö Ê £·¨¡μ¢ · §´ÒÌ Ô±μ²μ£¨Î¥¸±¨Ì £·Ê¶¶: ³¨±μ·¨§μμ¡· §μ¢ É¥²¥° (¡¥²Ò°
£·¨¡ (Boletus edulis), ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö (Cantharellus cibarius), ¶μ¤¡¥-
·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum scabrum)) ¨ ¸ ¶·μÉ·μËμ¢ (μ¶¥´μ± μ¸¥´´¨°
(Armillaria mellea)).

‘μ¤¥·¦ ´¨¥ Sn ¨ Sb ´ ¡²Õ¤ ¥É¸Ö Éμ²Ó±μ ¢ μ¶ÖÉ Ì (Armillaria mellea) (¸³.
É ¡². 1), ¶·¨ ÔÉμ³ μÉ³¥Î ¥É¸Ö ´¥§´ Î¨É¥²Ó´μ¥ ¸μ¤¥·¦ ´¨¥ ÔÉ¨Ì Ô²¥³¥´Éμ¢ ¢
¶μÎ¢¥. ˆÌ ±μÔËË¨Í¨¥´ÉÒ ´ ±μ¶²¥´¨Ö ¸μ¸É ¢²ÖÕÉ 1,56 ¨ 1,69 ¸μμÉ¢¥É¸É¢¥´´μ.
�¶ÖÉ  μÉ´μ¸ÖÉ¸Ö ± ¤¥·¥¢μ· §·ÊÏ ÕÐ¨³ ³ ±·μ³¨Í¥É ³, ¦¨¢ÊÐ¨³ ´  · ¸É¨-
É¥²Ó´ÒÌ μ¸É É± Ì ¤·¥¢¥¸¨´Ò, ±μ´Í¥´É·¨·ÊÕÐ¨Ì Sn ¨ Sb.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ£·μ³´Ò° ¨´É¥·¥¸ ¶·¥¤¸É ¢²Ö¥É ¸μ¤¥·¦ ´¨¥ · ¤¨μ-
´Ê±²¨¤μ¢ ¢ μ±·Ê¦ ÕÐ¥° ¸·¥¤¥. ‚ ·¥§Ê²ÓÉ É¥ Ö¤¥·´ÒÌ ¨¸¶ÒÉ ´¨°,   É ±¦¥  ¢ -
·¨° ´   Éμ³´ÒÌ Ô²¥±É·μ¸É ´Í¨ÖÌ ¢ μ±·Ê¦ ÕÐÊÕ ¸·¥¤Ê ¶μ¶ ²μ ¡μ²ÓÏμ¥ ±μ²¨-
Î¥¸É¢μ É¥Ì´μ£¥´´ÒÌ · ¤¨μ´Ê±²¨¤μ¢. ‘ ¶μ³μÐÓÕ £ ³³ -¸¶¥±É·μ¸±μ¶¨Î¥¸±¨Ì
¨§³¥·¥´¨° μ¶·¥¤¥²¥´μ ¢ μ¡· §Í Ì £·¨¡μ¢ ¸μ¤¥·¦ ´¨¥ 90Sr, 137Cs ¨ · ¤¨μ-
´Ê±²¨¤´ÒÌ ¨§μÉμ¶μ¢ Ê· ´μ¢μ£μ ·Ö¤  (214Bi, 208Tl ¨ ¤·.).

�¥§Ê²ÓÉ ÉÒ ±μ´Í¥´É·¨·μ¢ ´¨Ö 137Cs · §²¨Î´Ò³¨ £·¨¡ ³¨ (K´), ¸μ¡· ´-
´Ò³¨ ¢ „Ê¡´¥, ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 4.

‘·¥¤¨ ±μ³¶μ´¥´Éμ¢ ²¥¸´ÒÌ Ô±μ¸¨¸É¥³ £·¨¡Ò Ì · ±É¥·¨§ÊÕÉ¸Ö ³ ±¸¨-
³ ²Ó´Ò³ Ê·μ¢´¥³ ´ ±μ¶²¥´¨Ö Í¥§¨Ö (¢ 30 ¨ ¡μ²¥¥ · §), ¢ Éμ³ Î¨¸²¥ ¨ · -
¤¨μ ±É¨¢´μ£μ ¨§μÉμ¶  137Cs. �¶ ¸´μ¸ÉÓ ¢ Éμ³, ÎÉμ 137Cs (T1/2 = 30 ²¥É,

�¨¸. 4. ŠμÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö 137Cs · §²¨Î´Ò³¨ £·¨¡ ³¨ („Ê¡´ )
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’ ¡²¨Í  2. ‘μ¤¥·¦ ´¨¥ 137‘s ¢ ¡¥²ÒÌ £·¨¡ Ì (Boletus edulis) ¨§ · §´ÒÌ ·¥£¨μ´μ¢
�μ¸¸¨¨

Œ¥¸Éμ ¶·μ¡μμÉ¡μ·  (μ±·¥¸É´μ¸É¨ £μ·μ¤μ¢) 137Cs, 	±/±£

„Ê¡´  63,7 ± 2,7
�¨¦´¨° �μ¢£μ·μ¤ 77,0 ± 2,7
’Ê²  19,1 ± 0,5
‚μ²μ£¤  14,8 ± 0,5
’¢¥·Ó 35,3 ± 3,6
’μ³¸± 15,1 ± 0,6

Eγ = 661 ±Ô‚), ¶μ¸ÉÊ¶ Ö ¢ μ·£ ´¨§³,  ´ ²μ£¨Î´μ ± ²¨Õ ¢³¥¸É¥ ¸ ±·μ¢ÓÕ
· ¢´μ³¥·´μ · ¸¶·¥¤¥²Ö¥É¸Ö ¶μ ¢¸¥³ É± ´Ö³ É¥² . ‘μ¤¥·¦ ´¨¥ Í¥§¨Ö ¢ £·¨¡ Ì
¸¨²Ó´μ § ¢¨¸¨É μÉ ¶²μÉ´μ¸É¨ § £·Ö§´¥´¨Ö ¨ ¥£μ ¢¨¤μ¢ÒÌ μ¸μ¡¥´´μ¸É¥° [18].
� §²¨Î¨Ö ¢ ´ ±μ¶²¥´¨¨ 137Cs  ¢Éμ·Ò ¸¢Ö§Ò¢ ÕÉ ¸ ¶·¨´ ¤²¥¦´μ¸ÉÓÕ £·¨¡μ¢
± · §²¨Î´Ò³ Ô±μ²μ£¨Î¥¸±¨³ £·Ê¶¶ ³. Œ¨´¨³ ²Ó´μ¥ ´ ±μ¶²¥´¨¥ μÉ³¥Î ÕÉ Ê
¸ ¶·μÉ·μËμ¢, ³ ±¸¨³ ²Ó´μ¥ Å Ê ³¨±μ·¨§μμ¡· §μ¢ É¥²¥° [2].

‚ Ìμ¤¥ ¨¸¸²¥¤μ¢ ´¨Ö μ¶·¥¤¥²Ö²¨ ¸μ¤¥·¦ ´¨¥ · ¤¨μ ±É¨¢´ÒÌ Ô²¥³¥´Éμ¢ ¢
· §´ÒÌ ¢¨¤ Ì £·¨¡μ¢ ¸ · §´ÒÌ É¥··¨Éμ·¨° ¨ ¢ · §´ÒÌ Î ¸ÉÖÌ ¶²μ¤μ¢ÒÌ É¥².
�μ ´ ±μ¶²¥´¨Õ 137Cs ¨¸¸²¥¤μ¢ ´´Ò¥ ¢¨¤Ò £·¨¡μ¢ ¨§ „Ê¡´Ò μ¡· §ÊÕÉ ¸²¥¤Ê-
ÕÐ¨° ·Ö¤ (	±/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ ): ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus)
(287 ± 6) > ¡¥²Ò° £·¨¡ (Boletus edulis) (63,7 ± 2,7) > ¶μ¤¡¥·¥§μ¢¨± μ¡Ò±-
´μ¢¥´´Ò° (Leccinum scabrum) (62,7 ± 1,2) > ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö (Can-
tharellus cibarius) (34,2± 1,2). �μ ¸É¥¶¥´¨ ´ ±μ¶²¥´¨Ö 137Cs ³ ¸²¥´μ± μ¡Ò±-
´μ¢¥´´Ò° (Suillus luteus) μÉ´μ¸¨É¸Ö ± £·¨¡ ³- ±±Ê³Ê²ÖÉμ· ³ · ¤¨μ´Ê±²¨¤ ,
¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum scabrum) Å ± ¸¨²Ó´μ´ ± ¶²¨¢ ÕÐ¨³
· ¤¨μ´Ê±²¨¤Ò, ¡¥²Ò° £·¨¡ (Boletus edulis) Å ± ¸·¥¤´¥´ ± ¶²¨¢ ÕÐ¨³ · ¤¨-
μ´Ê±²¨¤Ò [1]. �  ¨¸±²ÕÎ¨É¥²Ó´ÊÕ  ±±Ê³Ê²ÖÍ¨Õ 137Cs ¢ ¶²μ¤μ¢ÒÌ É¥² Ì ³ -
¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ (Suillus luteus) μ¡· É¨²¨ ¢´¨³ ´¨¥ ¢ ¶¥·¢Ò¥ £μ¤Ò ¶μ¸²¥
Î¥·´μ¡Ò²Ó¸±μ°  ¢ ·¨¨ ¨ ·¥±μ³¥´¤μ¢ ²¨ ¨¸¶μ²Ó§μ¢ ÉÓ ¥£μ ¢ ± Î¥¸É¢¥ ¨´¤¨± -
Éμ·  § £·Ö§´¥´¨Ö [2]. ‘μ¤¥·¦ ´¨¥ 137Cs ¢ ¡¥²ÒÌ £·¨¡ Ì (Boletus edulis) ¨§
· §´ÒÌ ·¥£¨μ´μ¢ ¶· ±É¨Î¥¸±¨ ´¥ μÉ²¨Î ¥É¸Ö, ¨¸±²ÕÎ¥´¨¥ ¸μ¸É ¢²Ö¥É ¸μ¤¥·-
¦ ´¨¥ 137Cs ¢ μ¡· §Í Ì ¨§ �¨¦´¥£μ �μ¢£μ·μ¤ , ±μÉμ·μ¥ ¶μÎÉ¨ ¢ 4 · §  ¢ÒÏ¥,
´μ ¢ ¶·¥¤¥² Ì ´μ·³Ò (É ¡². 2). ‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ ‘ ´�¨� 2.3.2.1078-01 [12]
¶μ Ê·μ¢´Õ ¸μ¤¥·¦ ´¨Ö 137Cs ¢¸¥ ¨¸¸²¥¤μ¢ ´´Ò¥ £·¨¡Ò μÉ¢¥Î ÕÉ É·¥¡μ¢ ´¨Ö³
¡¥§μ¶ ¸´μ¸É¨, ·¥£² ³¥´É¨·ÊÕÐ¨³ ¸μ¤¥·¦ ´¨¥ · ¤¨μ´Ê±²¨¤  137Cs ¢ ¸ÊÌ¨Ì
£·¨¡ Ì ´¥ ¢ÒÏ¥ 2500 	±/±£.

ˆ¸¸²¥¤μ¢ ´¨¥ · §´ÒÌ Î ¸É¥° ³ ¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ (Suillus luteus), ¸μ-
¡· ´´μ£μ ¢ „Ê¡´¥, ¶μ± § ²μ, ÎÉμ ³ ±¸¨³ ²Ó´μ¥ ±μ´Í¥´É·¨·μ¢ ´¨¥ 137Cs ¶·μ-
¨¸Ìμ¤¨É ¢ ¶²¥´±¥ ((493±6) 	±/±£) ¨ Ï²Ö¶±¥ ((411±6) 	±/±£) £·¨¡ , ¶·¨ ÔÉμ³
±μÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö μÉ´μ¸¨É¥²Ó´μ ¸μ¤¥·¦ ´¨Ö ¥£μ ¢ ¶μÎ¢¥ ¸μ¸É ¢²Ö¥É
18,5 ¨ 15,4 ¸μμÉ¢¥É¸É¢¥´´μ, ¢ Éμ ¢·¥³Ö ± ± ¢ ´μ¦±¥ £·¨¡  137Cs ±μ´Í¥´-
É·¨·Ê¥É¸Ö §´ Î¨É¥²Ó´μ ³¥´ÓÏ¥ ((163 ± 2) 	±/±£): ±μÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö
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’ ¡²¨Í  3. ‘μ¤¥·¦ ´¨¥ Ê· ´  (U) ¢ μ¡· §Í Ì £·¨¡μ¢ ¨ ¶μÎ¢Ò („Ê¡´ )

�¡· §¥Í — ¸ÉÓ ¶²μ¤μ¢μ£μ É¥²  £·¨¡  U, ³£/±£

Œ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò°
(Suillus luteus)

�²¥´±  1,2 ± 0,3
˜²Ö¶±  0,97 ± 0,30
�μ¦±  � 0,28

	¥²Ò° £·¨¡ ˜²Ö¶±  1,01 ± 0,05
(Boletus edulis) �μ¦±  1,45 ± 0,05

�μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° ˜²Ö¶±  2,09 ± 0,05
(Leccinum scabrum) �μ¦±  7,12 ± 0,05

‹¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö
(Cantharellus cibarius) –¥²Ò° 0,43 ± 0,05

�μÎ¢  Å 0,40 ± 0,05

¸μ¸É ¢¨² 6,2. �μ¤μ¡´ Ö § ¢¨¸¨³μ¸ÉÓ ¶·μ¸²¥¦¨¢ ¥É¸Ö ¨ ¤²Ö ¤·Ê£¨Ì Ô²¥³¥´Éμ¢.
’ ± Ö § ±μ´μ³¥·´μ¸ÉÓ μÉ³¥Î ¥É¸Ö ¢ ¤·Ê£¨Ì ¨¸¸²¥¤μ¢ ´¨ÖÌ [2]. �¡³¥´´Ò¥ ¶·μ-
Í¥¸¸Ò ´ ¨¡μ²¥¥ ¨´É¥´¸¨¢´μ ¨¤ÊÉ ¢ Ï²Ö¶± Ì, ¶μÔÉμ³Ê ±μ´Í¥´É· Í¨Ö ³ ±·μ-
¨ ³¨±·μÔ²¥³¥´Éμ¢ É ³ ¢ÒÏ¥, Î¥³ ¢ ´μ¦± Ì. Š·μ³¥ Éμ£μ, ¶μ ³¥·¥ ¸É ·¥-
´¨Ö ¶²μ¤μ¢ÒÌ É¥² Ê¢¥²¨Î¨¢ ¥É¸Ö ¸μ¤¥·¦ ´¨¥ 137Cs ¢ Ï²Ö¶± Ì £·¨¡μ¢ §  ¸Î¥É
±μ´Í¥´É· Í¨¨ ¢ £¨³¥´μËμ· Ì.

‘μ¤¥·¦ ´¨¥ 90Sr ¢ § ³¥É´μ³ ±μ²¨Î¥¸É¢¥ ((2,0±0,1) 	±/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É-
¢ ) μ¡´ ·Ê¦¥´μ ¢ ¡¥²ÒÌ £·¨¡ Ì ¨§ ’Ê²Ò. 90Sr ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ [12] ´¥
´μ·³¨·Ê¥É¸Ö. �μ ¤ ´´Ò³ · ¡μÉÒ [2],  ±É¨¢´ Ö  ±±Ê³Ê²ÖÍ¨Ö £·¨¡ ³¨ 90Sr
¨ ¨§μÉμ¶μ¢ Pu ´¥ μÉ³¥Î ¥É¸Ö, ¢ μÉ²¨Î¨¥ μÉ 137Cs, ±μ´Í¥´É· Í¨Ö ±μÉμ·μ£μ ¢
£·¨¡ Ì ¢ ¸·¥¤´¥³ ¡μ²¥¥ Î¥³ ¢ 20 · § ¢ÒÏ¥, Î¥³ ¢ ³ ±¸¨³ ²Ó´μ § £·Ö§´¥´´μ³
¸²μ¥ ²¥¸´μ° ¶μ¤¸É¨²±¨, ¨ ¢ 2Ä3 · §  ¡μ²ÓÏ¥, Î¥³ ¢ ¤·¥¢¥¸¨´¥.

‘μ¤¥·¦ ´¨¥ Ê· ´  ¢ μ¡· §Í Ì μ¶·¥¤¥²Ö²¨ £ ³³ - ±É¨¢ Í¨μ´´Ò³ ³¥Éμ-
¤μ³  ´ ²¨§ , μ¸´μ¢ ´´Ò³ ´  ·¥ ±Í¨¨ 238U(γ, n) 237U (T1/2 = 6, 8 ¸ÊÉ),  
É ±¦¥ É·¥±μ¢Ò³ ³¥Éμ¤μ³. �·μ¢¥¤¥´  μÍ¥´±  ¸μ¤¥·¦ ´¨Ö ¨§μÉμ¶μ¢ Ê· ´μ¢μ£μ
·Ö¤  ¸ ¶μ³μÐÓÕ ¨§³¥·¥´¨Ö ¥¸É¥¸É¢¥´´μ° · ¤¨μ ±É¨¢´μ¸É¨ μ¡· §Íμ¢ £·¨¡μ¢
¨ ¶μÎ¢. � ¨¡μ²ÓÏ¥¥ ¸μ¤¥·¦ ´¨¥ Ê· ´  ¡Ò²μ ¶μ²ÊÎ¥´μ ¢ ¡¥²ÒÌ £·¨¡ Ì ¨§
’Ê²Ò Å (22,90 ± 0,50) ³£/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ . ‘μ¤¥·¦ ´¨¥ Ê· ´  ¢ Ï²Ö¶±¥ ¨
¶²¥´±¥ ³ ¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ (Suillus luteus), ¸μ¡· ´´μ£μ ¢ „Ê¡´¥, ¢ÒÏ¥,
Î¥³ ¢ ´μ¦±¥. „²Ö ¡¥²μ£μ £·¨¡  (Boletus edulis) ¨ ¶μ¤¡¥·¥§μ¢¨±  μ¡Ò±´μ¢¥´-
´μ£μ (Leccinum scabrum) μÉ³¥Î ¥É¸Ö μ¡· É´ Ö § ¢¨¸¨³μ¸ÉÓ (É ¡². 3).

ˆ§ É ¡². 3 ¢¨¤´μ, ÎÉμ ¤²Ö £·¨¡μ¢ Ì · ±É¥·´μ ±μ´Í¥´É·¨·μ¢ ´¨¥ Ê· ´  μÉ-
´μ¸¨É¥²Ó´μ ¸Ê¡¸É· É  (¶μÎ¢Ò), ¨¸±²ÕÎ¥´¨¥ ¸μ¸É ¢²Ö¥É ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö
(Cantharellus cibarius).

„²Ö ¨§ÊÎ¥´¨Ö ±¨´¥É¨±¨ ¤¥¸μ·¡Í¨¨ 137Cs ¨§ ¶²μ¤μ¢ÒÌ É¥² £·¨¡μ¢ ¢ ¢μ¤-
´ÊÕ Ë §Ê ¡Ò²¨ ¢Ò¡· ´Ò μ¡· §ÍÒ ³ ¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ (Suillus luteus), É ±
± ± μ´ μÉ´μ¸¨É¸Ö ± £·¨¡ ³- ±±Ê³Ê²ÖÉμ· ³ · ¤¨μÍ¥§¨Ö ¨ ¨³¥¥É ¢Ò¸μ±¨° ±μ-
ÔËË¨Í¨¥´É ´ ±μ¶²¥´¨Ö [2] (¢ ´ Ï¨Ì ¨¸¸²¥¤μ¢ ´¨ÖÌ ³ ±¸¨³ ²Ó´Ò° K´ = 29).
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’ ¡²¨Í  4. ‘μ¤¥·¦ ´¨¥ 137Cs (�±/±£) ¢ · §²¨Î´ÒÌ Î ¸ÉÖÌ ³ ¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ
(Suillus luteus) ¤μ ¨ ¶μ¸²¥ μ¡· ¡μÉ±¨ („Ê¡´ )

�¡· §¥Í „μ ±¨¶ÖÎ¥´¨Ö �μ¸²¥ ±¨¶ÖÎ¥´¨Ö

˜²Ö¶±  411 ± 2 151 ± 2
�μ¦±  163 ± 2 48,7 ± 1,5
�²¥´±  493 ± 6 Å
�μÎ¢  26,3 ± 0,5 Å

�¡· §ÍÒ ¢Ò³ Î¨¢ ²¨ ¨ ¶μ¤¢¥·£ ²¨ ±¨¶ÖÎ¥´¨Õ ¢ É¥Î¥´¨¥ 20Ä30 ³¨´ ¢ ¸μμÉ´μ-
Ï¥´¨¨ Ë § £·¨¡: ¢μ¤  ± ± 1 : 5. Œ´μ£¨¥  ¢Éμ·Ò [2, 19, 20] ¶·¥¤² £ ÕÉ ¶·μ¢μ-
¤¨ÉÓ § ³ Î¨¢ ´¨¥ ¨ ±¨¶ÖÎ¥´¨¥ £·¨¡μ¢ ¤²Ö ¸´¨¦¥´¨Ö ±μ´Í¥´É· Í¨¨ ÉÖ¦¥²ÒÌ
³¥É ²²μ¢. “¸É ´μ¢²¥´μ [20], ÎÉμ ¶·¨ ±¨¶ÖÎ¥´¨¨ ¢ É¥Î¥´¨¥ 20 ³¨´ ¶·μ¨¸-
Ìμ¤¨É ¸´¨¦¥´¨¥ ¸μ¤¥·¦ ´¨Ö Éμ±¸¨Î´ÒÌ Ô²¥³¥´Éμ¢ ¢ 1,5Ä2 · § , ¢ Éμ ¢·¥³Ö
± ± ¶·¨ ¡² ´Ï¨·μ¢ ´¨¨ μÉ³¥Î ÕÉ¸Ö ´¥§´ Î¨É¥²Ó´Ò¥ ¶μÉ¥·¨ Ô²¥³¥´Éμ¢. Š¨-
¶ÖÎ¥´¨¥ ¸ÊÐ¥¸É¢¥´´μ ¸´¨¦ ¥É ¸μ¤¥·¦ ´¨¥ ´¥ Éμ²Ó±μ ÉÖ¦¥²ÒÌ ³¥É ²²μ¢, ´μ ¨
· ¤¨μ´Ê±²¨¤μ¢ ¢ £·¨¡ Ì. �μ ¤ ´´Ò³ · ¡μÉÒ [2], ¶μ¸²¥¤μ¢ É¥²Ó´ Ö ¢ ·±  ¢ É¥-
Î¥´¨¥ 15Ä45 ³¨´ ¸ ³¨´¨³Ê³ ¤¢Ê±· É´μ° ¸³¥´μ° ¢μ¤Ò ¸´¨¦ ¥É ±μ´Í¥´É· Í¨Õ
137Cs ¢ £·¨¡ Ì ¤μ ¤μ¶Ê¸É¨³ÒÌ §´ Î¥´¨°. Š ± ¶μ± § ²¨ ´ Ï¨ ¨¸¸²¥¤μ¢ ´¨Ö,
μÉ¢ ·¨¢ ´¨¥ £·¨¡μ¢ ¢ É¥Î¥´¨¥ 20 ³¨´ ¢ ¸μμÉ´μÏ¥´¨¨ Î ¸É¨ £·¨¡μ¢ ± Î ¸ÉÖ³
¢μ¤Ò ± ± 1: 5 ¶μ§¢μ²Ö¥É ¸´¨§¨ÉÓ ¸μ¤¥·¦ ´¨¥ 137Cs ´  70 % (É ¡². 4).

�μ³¨³μ É¥Ì´μ£¥´´ÒÌ § £·Ö§´¥´¨° ¢  É³μ¸Ë¥·Ê ¨ ´  ¶μ¢¥·Ì´μ¸ÉÓ ‡¥³²¨,
μ¡Ð Ö ¶²μÐ ¤Ó ±μÉμ·μ° · ¢´  510 072 000 ±³2 (5,1 · 1014 ³2), ± ¦¤Ò° ¤¥´Ó
¶μ¶ ¤ ¥É 6 · 107 £ ±μ¸³¨Î¥¸±μ° ¶Ò²¨. ‘²¥¤μ¢ É¥²Ó´μ, ´  ¶μ¢¥·Ì´μ¸ÉÓ £·¨¡ 
¶²μÐ ¤ÓÕ 50 ¸³2 ¢Ò¶ ¤¥É 6 · 10−10 £ ¶Ò²¨ ¢ ¤¥´Ó. ƒ·¨¡ · ¸É¥É 10 ¸ÊÉ, ¶μ
¨¸É¥Î¥´¨¨ ±μÉμ·ÒÌ ´  Ï²Ö¶±¥ £·¨¡  ³μ¦¥É ´ ±μ¶¨ÉÓ¸Ö 6 ·10−9 £ (6 ·10−6 ³£)
±μ¸³¨Î¥¸±μ° ¶Ò²¨ [21]. ˆ¸Ìμ¤Ö ¨§ ÔÉ¨Ì ¤ ´´ÒÌ, μÍ¥´¥´μ ¢μ§³μ¦´μ¥ μ¡-
Ð¥¥ ±μ²¨Î¥¸É¢μ ±μ¸³¨Î¥¸±μ° ¶Ò²¨ ¢ μ¡· §Í¥, ´ Ìμ¤ÖÐ¥³¸Ö ¢ ±μ´É ±É¥ ¸
’’-¤¥É¥±Éμ·μ³, · ¢´μ¥ 2 · 10−8 £ (2 · 10−5 ³£). ‘μ£² ¸´μ μ¶Ê¡²¨±μ¢ ´´Ò³
¤ ´´Ò³, ¢μ§· ¸É Î ¸É¨Í ±μ¸³¨Î¥¸±μ° ¶Ò²¨ ¸μ¸É ¢²Ö¥É ∼ 4,6 ³²·¤ ²¥É. �É¨
Î ¸É¨ÍÒ Ö¢²ÖÕÉ¸Ö ¶·μ¤Ê±Éμ³  ±±·¥Í¨¨ ¢ ¶·μÍ¥¸¸¥ Ëμ·³¨·μ¢ ´¨Ö ‘μ²´¥Î´μ°
¸¨¸É¥³Ò. �Ò²¨´±¨ ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ³¥²±¨¥ ±·¨¸É ²²¨Î¥¸±¨¥ ¨²¨  ³μ·Ë-
´Ò¥ μ¡· §μ¢ ´¨Ö, ¸μ¸ÉμÖÐ¨¥ ¨§ ¸¨²¨± Éμ¢, £· Ë¨É , μ±¨¸²μ¢ ³¥É ²²μ¢. �μ²Ó
±μ¸³¨Î¥¸±¨Ì ¨ ¶² ´¥É ·´ÒÌ ¶·μÍ¥¸¸μ¢ ¢ ¡¨μ£¥μÌ¨³¨Î¥¸±¨Ì Í¨±² Ì · ¸¸³ -
É·¨¢ ¥É¸Ö ³´μ£¨³¨  ¢Éμ· ³¨. Š ´ ¸ÉμÖÐ¥³Ê ¢·¥³¥´¨ ¢μ Ë· £³¥´É Ì ¶Ò²¨
μ¡´ ·Ê¦¥´Ò É ±¨¥ Ì¨³¨Î¥¸±¨¥ Ô²¥³¥´ÉÒ, ± ± Mg, Al, Fe, Cr, Ni, Mn, Cu, Ga,
  É ±¦¥ Os, Ir, Pt, Au, U [22Ä25].

ƒ·¨¡ ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus) ¨³¥¥É Ì · ±É¥·´ÊÕ ¡²¥¸ÉÖ-
ÐÊÕ ¶μ¢¥·Ì´μ¸ÉÓ ¸ ±²¥°±μ° Î ¸ÉÓÕ Ï²Ö¶±¨, ±μÉμ· Ö § ¤¥·¦¨¢ ¥É  É³μ¸Ë¥·-
´Ò¥ ¢Ò¶ ¤¥´¨Ö. ‘¤¥² ´μ ¶·¥¤¶μ²μ¦¥´¨¥ μ ¢μ§³μ¦´μ³ ¶·¨¸ÊÉ¸É¢¨¨ ´  ±²¥°-
±μ° ¶μ¢¥·Ì´μ¸É¨ Ï²Ö¶±¨ ³ ¸²¥´±  ±μ¸³¨Î¥¸±μ° ¶Ò²¨. �·μ ´ ²¨§¨·μ¢ ´μ
· ¸¶·¥¤¥²¥´¨¥ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ’’-¤¥É¥±Éμ· ³¨ É·¥±μ¢ μÉ ¸¶μ´É ´´μ£μ
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¤¥²¥´¨Ö ¢ ±²¥°±μ° Î ¸É¨ Ï²Ö¶±¨ (¶²¥´±¥) ³ ¸²¥´±  μ¡Ò±´μ¢¥´´μ£μ (Suillus
luteus) („Ê¡´ ) ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢·¥³¥´¨ Ô±¸¶μ§¨Í¨¨. �μ²ÊÎ¥´Ò ·¥§Ê²ÓÉ ÉÒ,
 ´ ²μ£¨Î´Ò¥ ¤ ´´Ò³ · ¡μÉÒ [14]. � ¡²Õ¤¥´¨Ö ¶μ± § ²¨, ÎÉμ ¸ ³μ³¥´É  ´ -
Î ²  ¨§³¥·¥´¨Ö §  39 ¸ÊÉ ´¥ ¡Ò²μ § Ë¨±¸¨·μ¢ ´μ ´¨ μ¤´μ£μ ¸¶μ´É ´´μ£μ ¤¥²¥-
´¨Ö. ‚ ¸²¥¤ÊÕÐ¥³ ¶·μ³¥¦ÊÉ±¥ ¢·¥³¥´¨, · ¢´μ³ 41 ¸ÊÉ, ¡Ò²¨ § Ë¨±¸¨·μ¢ ´Ò
É·¨ É·¥±  ¸¶μ´É ´´μ£μ ¤¥²¥´¨Ö, ±μÉμ·Ò¥ ´¥²Ó§Ö μÉ´¥¸É¨ ± ¸¶μ´É ´´μ³Ê ¤¥²¥-
´¨Õ Ê· ´ . �μ¸±μ²Ó±Ê ±μ´Í¥´É· Í¨Ö Ê· ´  ¢ ¶²¥´±¥ μ¶·¥¤¥²¥´  ± ± 1,2 ³£/±£
(1,2 · 10−6 £/£), Éμ ¥£μ μ¡Ð¥¥ ±μ²¨Î¥¸É¢μ ¢ μ¡· §Í¥, ´ Ìμ¤ÖÐ¥³¸Ö ¢ ±μ´É ±É¥
¸ ’’-¤¥É¥±Éμ·μ³, · ¢´μ 2,4 · 10−8 £, ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É ²¨ÏÓ μ¤´μ³Ê  ±ÉÊ
¤¥²¥´¨Ö Ê· ´  ¢ É¥Î¥´¨¥ ¶·μ³¥¦ÊÉ±  ¢·¥³¥´¨ 105 ¸ÊÉ [13].

„ ²¥¥, ¢ ¸²¥¤ÊÕÐ¨¥ 27 ¸ÊÉ ¡Ò²¨ § Ë¨±¸¨·μ¢ ´Ò ¤¥¢ÖÉÓ É·¥±μ¢, ±μÉμ-
·Ò¥ ´  μ¸´μ¢ ´¨¨ ¨Ì · ¸¶·¥¤¥²¥´¨Ö ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢·¥³¥´¨ Ô±¸¶μ§¨Í¨¨
³μ¦´μ μÉ´¥¸É¨ ± ´ ±μ¶²¥´¨Õ ¸ ¶¥·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤  T1/2 = 12 ¸ÊÉ ¸²¥¤Ê-
ÕÐ¥£μ ´Ê±²¨¤ . ‡ É¥³ ¢ É¥Î¥´¨¥ 230 ¸ÊÉ ´ ¡²Õ¤ ²¨ · ¸¶ ¤ ¤ ´´μ£μ ´Ê±²¨¤ 
¸ T1/2 = 62 ¸ÊÉ. �Ê±²¨¤ ¸  ´ ²μ£¨Î´Ò³ ¶¥·¨μ¤μ³ ¶μ²Ê· ¸¶ ¤  ¨ Ë¨§¨±μ-
Ì¨³¨Î¥¸±¨³¨ ¸¢μ°¸É¢ ³¨, ¶μ¤μ¡´Ò³¨ °μ¤Ê ¨  ¸É ÉÊ, ´ ¡²Õ¤ ²¨ ¢ ²¥ÉÊÎ¨Ì
¶·μ¤Ê±É Ì ¶¥·¥· ¡μÉ±¨ £· Ë¨Éμ¢μ£μ ³ É¥·¨ ²  ¨§ ´¨¦´¥±¥³¡·¨°¸±μ£μ ¶¥·¨-
μ¤  ¨¸Éμ·¨¨ ‡¥³²¨ [14, 26].

‚›‚�„›

�·¨³¥´¥´¨¥ ¸μ¢·¥³¥´´ÒÌ ¨´¸É·Ê³¥´É ²Ó´ÒÌ ³¥Éμ¤μ¢  ´ ²¨§  (·¥´É£¥´μ-
Ë²Êμ·¥¸Í¥´É´μ£μ ¨ £ ³³ - ±É¨¢ Í¨μ´´μ£μ) ¶μ§¢μ²¨²μ ¶μ²ÊÎ¨ÉÓ ¤ ´´Ò¥ ¶μ
¸μ¤¥·¦ ´¨Õ ¢ ¸μ¸É ¢¥ ¸Ñ¥¤μ¡´ÒÌ £·¨¡μ¢, ¸μ¡· ´´ÒÌ ¢ · §´ÒÌ ·¥£¨μ´ Ì �μ¸-
¸¨¨, 27 Ì¨³¨Î¥¸±¨Ì Ô²¥³¥´Éμ¢, ¢ Éμ³ Î¨¸²¥ Éμ±¸¨Î´ÒÌ (Pb, Cd, Hg, As),
´μ·³¨·Ê¥³ÒÌ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ £¨£¨¥´¨Î¥¸±¨³¨ É·¥¡μ¢ ´¨Ö³¨ ¡¥§μ¶ ¸´μ¸É¨
¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢.

‘μ¤¥·¦ ´¨¥ ¡μ²ÓÏ¨´¸É¢  μ¶·¥¤¥²Ö¥³ÒÌ Ô²¥³¥´Éμ¢ (K, Fe, Cu, Se, Br,
Rb, Pb) ¤μ¢μ²Ó´μ · ¢´μ³¥·´μ ¢μ ¢¸¥Ì ¨¸¸²¥¤μ¢ ´´ÒÌ μ¡· §Í Ì ¡¥²ÒÌ £·¨-
¡μ¢ (Boletus edulis). �É³¥Î¥´μ ¨§¡¨· É¥²Ó´μ¥ ´ ±μ¶²¥´¨¥ Ti, V, Cr, Ag, Sb
¢ μ¡· §Í Ì ¡¥²ÒÌ £·¨¡μ¢ (Boletus edulis), ÎÉμ, ¢¥·μÖÉ´μ, ¸¢Ö§ ´μ ¸ £¥μÌ¨³¨-
Î¥¸±¨³¨ μ¸μ¡¥´´μ¸ÉÖ³¨ ·¥£¨μ´  ¶·μ¨§· ¸É ´¨Ö, ¢ Éμ³ Î¨¸²¥ É¥Ì´μ£¥´´Ò³¨
¢Ò¡·μ¸ ³¨. ‚ ¡¥²ÒÌ £·¨¡ Ì (Boletus edulis) μÉ³¥Î¥´μ ¸μ¤¥·¦ ´¨¥ ¸¥²¥´  ´ 
Ê·μ¢´¥ 2,0−(2,8 ± 0,5) ³£/±£, ¢ Éμ ¢·¥³Ö ± ± ¢ ¤·Ê£¨Ì ¢¨¤ Ì £·¨¡μ¢ μ´ ´ Ìμ-
¤¨É¸Ö ´¨¦¥ ¶·¥¤¥²  μ¡´ ·Ê¦¥´¨Ö.

‚¸¥ ¨¸¸²¥¤μ¢ ´´Ò¥ ¡¥²Ò¥ £·¨¡Ò (Boletus edulis) ¸μμÉ¢¥É¸É¢ÊÕÉ
‘ ´�¨� [12]. �ÉÊÉÓ ¨ ³ÒÏÓÖ± ¢ ¨¸¸²¥¤μ¢ ´´ÒÌ μ¡· §Í Ì ´¥ μ¡´ ·Ê¦¥´Ò.
‘μ¤¥·¦ ´¨¥ ¸¢¨´Í  ¨ ± ¤³¨Ö ¢ ¶¥·¥¸Î¥É¥ ´  ¨¸Ìμ¤´Ò° ¶·μ¤Ê±É ¸ ÊÎ¥Éμ³
¸μ¤¥·¦ ´¨Ö ¸ÊÌ¨Ì ¢¥Ð¥¸É¢ ´¥ ¶·¥¢ÒÏ ¥É ¤μ¶Ê¸É¨³μ£μ Ê·μ¢´Ö.

� ¨¡μ²ÓÏ¨¥ ¢¨¤μ¢Ò¥ · §²¨Î¨Ö £·¨¡μ¢ ¨§ „Ê¡´Ò ´ ¡²Õ¤ ÕÉ¸Ö ¶·¨ ´ ±μ¶-
²¥´¨¨ Se, Ti, Mn, Ni, Br, Sr, Y, Pb, Sn, Sb, Ba. � §²¨Î¨Ö ¢ ±μÔËË¨Í¨¥´É Ì
´ ±μ¶²¥´¨Ö Ô²¥³¥´Éμ¢, · ¸¸Î¨É ´´ÒÌ ± ± μÉ´μÏ¥´¨¥ ¸μ¤¥·¦ ´¨Ö Ô²¥³¥´É 
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¢ £·¨¡ Ì ± ¥£μ ¸μ¤¥·¦ ´¨Õ ¢ ¸Ê¡¸É· É¥ ¶·μ¨§· ¸É ´¨Ö (¢¥·Ì´¨¥ 10 ¸³ ²¥¸-
´μ° ¶μ¤¸É¨²±¨ ¨ ¶μÎ¢Ò), ¢ÒÖ¢²¥´Ò Ê £·¨¡μ¢ · §´ÒÌ Ô±μ²μ£¨Î¥¸±¨Ì £·Ê¶¶:
³¨±μ·¨§μμ¡· §μ¢ É¥²¥° (¡¥²Ò° £·¨¡ (Boletus edulis), ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö
(Cantharellus cibarius), ¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´´Ò° (Leccinum scabrum)) ¨
¸ ¶·μÉ·μËμ¢ (μ¶¥´μ± μ¸¥´´¨° (Armillaria mellea)).

�μ ´ ±μ¶²¥´¨Õ 137Cs ¨¸¸²¥¤μ¢ ´´Ò¥ ¢¨¤Ò £·¨¡μ¢ ¨§ „Ê¡´Ò μ¡· §ÊÕÉ ¸²¥-
¤ÊÕÐ¨° ·Ö¤ (	±/±£ ¸ÊÌμ£μ ¢¥Ð¥¸É¢ ): ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus luteus)
(287±6) > ¡¥²Ò° £·¨¡ (Boletus edulis) (63,7±2,7) > ¶μ¤¡¥·¥§μ¢¨± μ¡Ò±´μ¢¥´-
´Ò° (Leccinum scabrum) (62,7 ± 1,2) > ²¨¸¨Î±  μ¡Ò±´μ¢¥´´ Ö (Cantharellus
cibarius) (34,2± 1,2). �μ Ê·μ¢´Õ ¸μ¤¥·¦ ´¨Ö 137Cs ¢¸¥ ¨¸¸²¥¤μ¢ ´´Ò¥ £·¨¡Ò
μÉ¢¥Î ÕÉ É·¥¡μ¢ ´¨Ö³ ¡¥§μ¶ ¸´μ¸É¨. �É¢ ·¨¢ ´¨¥ £·¨¡μ¢ ¢ É¥Î¥´¨¥ 20 ³¨´ ¢
¸μμÉ´μÏ¥´¨¨ Î ¸É¨ £·¨¡μ¢ ± Î ¸ÉÖ³ ¢μ¤Ò ± ± 1 : 5 ¶μ§¢μ²Ö¥É ¸´¨§¨ÉÓ ¸μ¤¥·-
¦ ´¨¥ 137Cs ´  70%.

‚ ±²¥°±μ° Î ¸É¨ Ï²Ö¶±¨ (¶²¥´±¥) £·¨¡  ³ ¸²¥´μ± μ¡Ò±´μ¢¥´´Ò° (Suillus
luteus) μ¡´ ·Ê¦¥´ ¸¶μ´É ´´μ ¤¥²ÖÐ¨°¸Ö ´Ê±²¨¤ ¸ T1/2 = 62 ¸ÊÉ, ÎÉμ £μ¢μ·¨É
μ ¢μ§³μ¦´μ³ ¶·¨¸ÊÉ¸É¢¨¨ ´  ±²¥°±μ° ¶μ¢¥·Ì´μ¸É¨ Ï²Ö¶±¨ £·¨¡  ±μ¸³¨Î¥-
¸±μ° ¶Ò²¨. �¡· §¥Í Ï²Ö¶±¨ ¤ ´´μ£μ £·¨¡  ¸μ¤¥·¦¨É ¸²¥¤Ò Os, ÎÉμ É ±¦¥
¸¢¨¤¥É¥²Ó¸É¢Ê¥É μ ¢¥·μÖÉ´μ¸É¨ ¶·¨¸ÊÉ¸É¢¨Ö ±μ¸³¨Î¥¸±μ° ¶Ò²¨.
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