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From the large number of nuclear fuel nuclides,
nuclear fission fragments and decay products that
contaminated the environment after the Cherno-
byl Nuclear Power Plant (ChNPP) accident, nu-
clides of iodine, caesium, strontium and rather
less of plutonium were the most important ones.
That was conditional on their radiotoxic and
physical characteristics (outcome amount in de-
cay, half-life period, irradiation type and energy,
solubility and availability for the root system of
plants, intestinal absorption, behaviour in the or-
ganism) (Kniznikov V.A. et al., 1988; Vasylen-
ko I.Ya., 1989; Los I.P. et al., 1991, 1992; Knizni-
kov V.A., 1992). The alimentary way of radio-
nuclide incorporation (besides inhalation and
percutaneous incorporation) was and remains
the leading one. Milk, vegetable garden greens
and berries were the critical food products in first
months after the accident. The iodine radionu-
clides first of all 131I represented the maximal ra-
diation danger for human. The 131I content in
milk (main �supplier� of the radio-nuclide to the
human organism) reached 37�370 kBq�L�1. 1.5�
2 months later the 131I quota of total radioactivi-
ty in milk was 30�40%, and radionuclides of cae-
sium ranked first with their content in milk from
Zhitomyr, Kyiv, Rivno and Chernigov provinces
reaching 4 kBq (Kniznikov V.A. et al., 1988; Los I.P.

Èç áîëüøîãî ÷èñëà íóêëèäîâ ÿäåðíîãî òîïëèâà, ÿäåð-
íûõ îñêîëêîâ è èõ äî÷åðíèõ ïðîäóêòîâ ðàñïàäà, ïî-
ïàâøèõ â îêðóæàþùóþ ñðåäó âñëåäñòâèå àâàðèè íà
×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè (×ÀÝÑ),
íàèáîëüøóþ çíà÷èìîñòü ïî ñâîèì ðàäèîòîêñè÷åñêèì
è ôèçè÷åñêèì õàðàêòåðèñòèêàì (âåëè÷èíà âûõîäà ïðè
äåëåíèè, ïåðèîä ïîëóðàñïàäà, âèä è ýíåðãèÿ èçëó÷å-
íèÿ, ðàñòâîðèìîñòü è äîñòóïíîñòü äëÿ êîðíåâîé ñèñ-
òåìû ðàñòåíèé, âñàñûâàåìîñòü â ïèùåâàðèòåëüíîì
òðàêòå, ïîâåäåíèå â îðãàíèçìå è äð.) ïðåäñòàâëÿþò ðà-
äèîíóêëèäû éîäà, öåçèÿ, ñòðîíöèÿ è, â ìåíüøåé ìåðå,
ïëóòîíèÿ (Êíèæíèêîâ Â.À. è ñîàâò., 1988; Âàñèëåíêî È.ß.,
1989; Ëîñü È.Ï. è ñîàâò., 1991, 1992; Êíèæíèêîâ Â.À.,
1992). Ñðåäè òðåõ îñíîâíûõ ïóòåé ïîñòóïëåíèÿ ðàäèî-
íóêëèäîâ â îðãàíèçì (èíãàëÿöèîííûé, àëèìåíòàðíûé
è ÷åðåç êîæó) àëèìåíòàðíûé èìååò  ïåðâîñòåïåííîå
çíà÷åíèå. Â ïåðâûå ìåñÿöû ïîñëå àâàðèè êðèòè÷åñêè-
ìè ïðîäóêòàìè ïèòàíèÿ áûëè ìîëîêî, îãîðîäíàÿ çå-
ëåíü, ÿãîäû. Â ýòîò ïåðèîä íàèáîëüøóþ ðàäèàöèîí-
íóþ îïàñíîñòü äëÿ îðãàíèçìà ëþäåé ïðåäñòàâëÿëè ðà-
äèîíóêëèäû éîäà, ãëàâíûì îáðàçîì 131I, ñîäåðæàíèå
êîòîðîãî â ìîëîêå (ãëàâíîì �ïîñòàâùèêå� ðàäèîíóê-
ëèäà â îðãàíèçì ÷åëîâåêà) äîñòèãàëî 37�370 êÁê�ë�1.
Ñïóñòÿ 1,5�2 ìåñ äîëÿ 131I â ìîëîêå ñîñòàâëÿëà 30�40%
îáùåé ðàäèîàêòèâíîñòè, à íà ïåðâîå ìåñòî âûøëè ðà-
äèîíóêëèäû öåçèÿ, ñîäåðæàíèå êîòîðûõ â ìîëîêå â
ñåâåðíûõ ðàéîíàõ Æèòîìèðñêîé, Êèåâñêîé, Ðèâíåí-
ñêîé è ×åðíèãîâñêîé îáëàñòåé äîñòèãëî 4 êÁê (Êíèæ-
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et al., 1991). Radioactive iodine had decayed en-
tirely by August 1996. From that time 95�96% of
the internal irradiation dose of population resi-
dent within the contaminated territories was
formed due to caesium radionuclides (134,137Cs),
3�4% � 90Sr and other radionuclides scaled no
more than 1�2% of that dose.

According to the data of many authors (Knizni-
kov V.A. et al., 1988; Los I.P. et al., 1991; Kniznikov V.A.,
1992) since 1987 the contribution of the food prod-
ucts to the internal irradiation dose constitutes 98�
99%. Among them milk contributes nearly 80%,
meat � 5�10%, potato � 5�6%, vegetables � 1�6%,
fish � 1�2%, mushrooms � 2�12%, bread � 1�4%.

The first problem � how to decrease the level of
contamination of food products and population
diets. The problem is a diverse one. First of all � the
problem of agricultural radiology: meadows and
arable land amelioration, bringing in mineral salts
and zeolites, selection of crops less absorbing of ra-
dioactivity, working out domestic animals feeding
schemes, agricultural raw materials technological
and technical working up for radio-nuclides con-
tent decrease in the finished commodity, etc. Among
the medical aspects of the problem there are: the
rationing of permissible contamination levels of
food products and raw materials, prohibition of
production and consumption of agricultural pro-
ducts of local origin, control of food products con-
tamination levels. Aside from that the withdrawal
from diets of the most highly contaminated food
products (mushrooms, forest-berries, milk, meat)
under the stipulation of their substitution with im-
ported ones, and finally � the modes of working
out technological and culinary treatment for radi-
onuclide contamination decrease of food products.

However the deprivation of the possibility to use
private plots and to keep house for rural popula-
tion means breaking traditions existing for centu-
ries and moral-psychological principles of popula-
tion�s life. The nutrition character here does not al-
ways satisfy the rational requirements.

Technological processing provides contamination
level decrease of the finished commodity. So the
processing of milk to sour cream and curd via home-
made methods decrease the 90Sr, 131I, 137Cs incorpo-
ration by 63�82%, the same milk processing via in-
dustrial technology reduce the 90Sr, 137Cs content by
85�90%, 131I � for 70% (figure 1).

The method of milk decontamination from caesium
radionuclides by means of filtration through special
filters was worked out in the Scientific Centre for Ra-
diation Medicine, Academy of Medical Sciences of
Ukraine in collaboration with specialists from other
institutes. The named method successfully passed the
tests and can be applied in practice. But industrial
production of the filters is not yet organised (table 1)
(Korzun V.N. et al., 1992; Romanenko A.Ye. et al., 1993).

íèêîâ Â.À. è ñîàâò., 1988; Ëîñü È.Ï. è ñîàâò., 1991). Ê
àâãóñòó 1986 ã. ðàäèîàêòèâíûé éîä ïîëíîñòüþ ðàñïàë-
ñÿ. Ñ ýòîãî âðåìåíè 95�96% äîçû âíóòðåííåãî îáëó÷å-
íèÿ íàñåëåíèÿ, ïðîæèâàþùåãî íà çàãðÿçíåííûõ òåð-
ðèòîðèÿõ, ôîðìèðîâàëîñü çà ñ÷åò ðàäèîíóêëèäîâ öå-
çèÿ (134, 137Cs), 3�4% � 90Sr, 1�2% � âñåõ îñòàëüíûõ ðà-
äèîíóêëèäîâ.

Ïî äàííûì ìíîãèõ àâòîðîâ (Êíèæíèêîâ Â.À. è ñîàâò.,
1988; Ëîñü È.Ï. è ñîàâò., 1991; Êíèæíèêîâ Â.À., 1992),
ïîñëå 1987 ã. âêëàä ïðîäóêòîâ ïèòàíèÿ â äîçó âíóò-
ðåííåãî îáëó÷åíèÿ  ñîñòàâëÿåò 98�99%, èç íèõ ìîëî-
êà � îêîëî 80%, ìÿñà � 5�10%, êàðòîôåëÿ � 5�6%,
îâîùåé � 1�6%, ðûáû � 1�2%, ãðèáîâ � 2�12%, õëå-
áà � 1�4%.

Âîçíèêëà ïåðâàÿ ïðîáëåìà � ñíèæåíèÿ óðîâíåé çàã-
ðÿçíåíèÿ ïèùåâûõ ïðîäóêòîâ è ðàöèîíîâ ïèòàíèÿ
íàñåëåíèÿ. Ïðîáëåìà ýòà � ìíîãîîòðàñëåâàÿ, è â ïåð-
âóþ î÷åðåäü � ñåëüñêîõîçÿéñòâåííîé ðàäèîëîãèè:
óëó÷øåíèå ëóãîâ è ïàõîòíûõ çåìåëü, âíåñåíèå ìè-
íåðàëüíûõ ñîëåé, öåîëèòîâ, ïîäáîð ñåëüñêîõîçÿé-
ñòâåííûõ êóëüòóð, â ìåíüøåì êîëè÷åñòâå íàêàïëèâà-
þùèõ ðàäèîíóêëèäû, ñîñòàâëåíèå ðàöèîíîâ äëÿ æè-
âîòíûõ, òåõíîëîãè÷åñêàÿ è òåõíè÷åñêàÿ ïåðåðàáîò-
êà ñåëüñêîõîçÿéñòâåííîãî ñûðüÿ â öåëÿõ ñíèæåíèÿ
óðîâíåé ðàäèîíóêëèäîâ â ãîòîâîé ïðîäóêöèè è äð.
Ìåäèöèíñêèå àñïåêòû ýòîé ïðîáëåìû � íîðìèðî-
âàíèå äîïóñòèìîãî óðîâíÿ çàãðÿçíåíèÿ ïèùåâûõ
ïðîäóêòîâ è ñûðüÿ, çàïðåùåíèå ïðîèçâîäñòâà è ïî-
òðåáëåíèÿ ìåñòíûõ ñåëüõîçïðîäóêòîâ, êîíòðîëü
óðîâíåé çàãðÿçíåíèÿ ïèùåâûõ ïðîäóêòîâ è èçúÿòèå
èç ðàöèîíîâ íàèáîëåå çàãðÿçíåííûõ (ãðèáîâ, ëåñ-
íûõ ÿãîä, ìîëîêà, ìÿñà) ïðè óñëîâèè çàìåíû èõ ïðè-
âîçíûìè è, íàêîíåö, ðàçðàáîòêà ñïîñîáîâ òåõíîëî-
ãè÷åñêîé è êóëèíàðíîé îáðàáîòêè ïèùåâûõ ïðî-
äóêòîâ â öåëÿõ ñíèæåíèÿ çàãðÿçíåíèÿ èõ ðàäèîíóê-
ëèäàìè.

Îäíàêî ëèøåíèå ñåëüñêîãî íàñåëåíèÿ âîçìîæíîñòè
ïîëüçîâàòüñÿ ïðèóñàäåáíûìè ó÷àñòêàìè è âåñòè äî-
ìàøíåå õîçÿéñòâî ëîìàåò âåêàìè ñëîæèâøèåñÿ òðà-
äèöèè, ìîðàëüíî-ïñèõîëîãè÷åñêèå óñòîè æèçíè íà-
ñåëåíèÿ. Õàðàêòåð ïèòàíèÿ ïðè ýòîì íå âñåãäà ñîîò-
âåòñòâîâàë êàíîíàì ðàöèîíàëüíîãî.

Òåõíîëîãè÷åñêàÿ ïåðåðàáîòêà ïðåäóñìàòðèâàåò ñíè-
æåíèå çàãðÿçíåíèÿ ãîòîâîãî ïðîäóêòà. Òàê, ïåðåðà-
áîòêà äîìàøíèì ñïîñîáîì ìîëîêà â ñìåòàíó è òâî-
ðîã  óìåíüøàåò ïîñòóïëåíèå â îðãàíèçì 90Sr, 131I, 137Cs
íà 63�82%, çàâîäñêèì ñïîñîáîì â òâîðîã è ñûð  ñíè-
æàåò ñîäåðæàíèå 90Sr, 137Cs íà 85�90%, 131I � íà 70%
(ðèñóíîê 1).

Ðàçðàáîòàííûé â Íàó÷íîì öåíòðå ðàäèàöèîííîé
ìåäèöèíû ÀÌÍ Óêðàèíû ñîâìåñòíî ñî ñïåöèàëèñ-
òàìè äðóãèõ èíñòèòóòîâ ìåòîä î÷èñòêè ìîëîêà îò
ðàäèîíóêëèäîâ öåçèÿ ïóòåì ïðèìåíåíèÿ ñïåöèàëü-
íûõ ôèëüòðîâ óñïåøíî ïðîøåë èñïûòàíèÿ è ìî-
æåò áûòü âíåäðåí â ïðàêòèêó, îäíàêî äî íàñòîÿùå-
ãî âðåìåíè íå íàëàæåí ìàññîâûé âûïóñê ôèëüòðîâ
(òàáëèöà 1) (Êîðçóí Â.Í. è ñîàâò., 1992; Ðîìàíåíêî À.Å.
è ñîàâò., 1993).
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The technological processing of meat (smoked sau-
sages, canned meat production) and fish (cool
smoking, canned fish, preserves production) is
based upon the availability of the finished com-
modity long-term storage for the complete decay
of nuclides with short half-life period. The men-
tioned nuclides have decayed completely now so
naturally the method is no longer topical.

Culinary working up of some products also de-
creases the prepared dishes� contamination. For
example fish cleaned of scales, fins, head and in-
ternal organs, cut in pieces (of 50�100 g) and sea-
soning in a 4�6% solution of salt for 20�24 hours
(to be replaced for several times) provides a radio-
active caesium content decrease of 87�99% in the
carcass.

The content of radionuclides in meat can be de-
creased several times by boiling because of their
transition to the bouillon. Prolonged marination
also lowes 137Cs contamination. But the unhandi-
ness and duration of the described decontamina-
tion method prevents it from being used as a wide-
scale application (Paculo A.G., 1981).

To lower the radioactive caesium level in fresh mush-
rooms they are to be thoroughly cleaned of soil and
forest spreading, washed in running water (or in a

Òåõíîëîãè÷åñêàÿ ïåðåðàáîòêà ìÿñà (èçãîòîâëåíèå
ñûðîêîï÷åíûõ êîëáàñ, êîíñåðâîâ) è ðûáû (õîëîäíîå
êîï÷åíèå, èçãîòîâëåíèå êîíñåðâîâ, ïðåñåðâîâ) áàçè-
ðóåòñÿ íà âîçìîæíîñòè äëèòåëüíîãî õðàíåíèÿ ãîòî-
âûõ ïðîäóêòîâ â öåëÿõ ðàñïàäà êîðîòêîæèâóùèõ ðà-
äèîíóêëèäîâ. Â íàñòîÿùåå âðåìÿ òàêèå ðàäèîíóêëè-
äû óæå ðàñïàëèñü è, åñòåñòâåííî, ìåòîä ïîòåðÿë ñâîþ
çíà÷èìîñòü.

Êóëèíàðíàÿ îáðàáîòêà íåêîòîðûõ ïðîäóêòîâ òàêæå
ñíèæàåò çàãðÿçíåíèå ãîòîâûõ áëþä. Òàê, î÷èñòêà ðûáû
îò ÷åøóè, óäàëåíèå ïëàâíèêîâ, ãîëîâû è âíóòðåííèõ
îðãàíîâ, ðàçäåëêà íà êóñêè (ïî 50�100 ã) è âûäåðæêà
èõ â 4�6% ðàñòâîðå ïîâàðåííîé ñîëè â òå÷åíèå 20�
24 ÷ (íåñêîëüêî ðàç ðàñòâîð ñëåäóåò ìåíÿòü) îáåñïå-
÷èâàþò ñíèæåíèå ñîäåðæàíèÿ ðàäèîàêòèâíîãî öåçèÿ
â òóøêå íà 87�99%.

Îòâàðèâ ìÿñî ìîæíî â íåñêîëüêî ðàç ñíèçèòü êîíöåíò-
ðàöèþ â íåì ðàäèîíóêëèäîâ, áëàãîäàðÿ ïåðåõîäó èõ â
áóëüîí. Äëèòåëüíîå çàñàëèâàíèå ìÿñà ñî ñìåíîé ðàñ-
ñîëà òàêæå ïîçâîëÿåò â 2�3 ðàçà óìåíüøèòü ñîäåðæà-
íèå 137Cs. Îäíàêî ãðîìîçäêîñòü è äëèòåëüíîñòü òàêîãî
ìåòîäà äåçàêòèâàöèè íå ïîçâîëÿþò øèðîêî åãî èñ-
ïîëüçîâàòü (Ïàêóëî À.Ã., 1981).

Äëÿ ñíèæåíèÿ óðîâíÿ ðàäèîàêòèâíîãî öåçèÿ ñâåæèå
ãðèáû ñëåäóåò òùàòåëüíî î÷èñòèòü îò çåìëè è ëåñíîé
ïîäñòèëêè, ïðîìûòü â ïðîòî÷íîé âîäå (èëè â åìêîñ-
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FIGURE 1. CAESIUM TRANSITION TO THE PRODUCTS OF MILK PROCESSING

ÐÈÑÓÍÎÊ 1. ÏÅÐÅÕÎÄ ÖÅÇÈß Â ÏÐÎÄÓÊÒÛ ÏÅÐÅÐÀÁÎÒÊÈ ÌÎËÎÊÀ

TABLE 1
DECONTAMINATION METHOD APPLICATION IN PRIVATE FARMS AND ITS EFFICIENCY

ÒÀÁËÈÖÀ 1
ÂÍÅÄÐÅÍÈÅ ÌÅÒÎÄÀ ÄÅÇÀÊÒÈÂÀÖÈÈ Â ËÈ×ÍÛÕ ÕÎÇßÉÑÒÂÀÕ È ÅÃÎ ÝÔÔÅÊÒÈÂÍÎÑÒÜ

Province Number of the Private Farms Cesium Content in Milk Decontamination Effectiveness
Before Decontamination After Decontamination % Scale

Zhytomir 782 813±196 69.5±16.7 91.5 11.7
Rivno 176 2686±742 304±71 89.4 9.4
Gomel 451 876±317 85.8±31.1 90.2 10.2

Bryansk 147 2917±190 254±16.5 91.3 11.5
Total 1556 90.6 10.7

%
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vessel changing water 3�4 times) with further boi-
ling for 45�60 min, changing water every 10�15 min.
The described procedure of mushroom cooking can
reduce their radioactivity 25�30 fold  (figure 2).

Dried mushrooms are to be washed, then
soaked for 10�12 hours in cool salted water.
After soaking the mushrooms  are to be boiled
for 15�30 min with 2 changes of water. The
radioactivity will lower not less than 100 times
(figure 3).

òè, 3�4 ðàçà ìåíÿÿ âîäó), ïîñëå ÷åãî ïðîêèïÿòèòü â
òå÷åíèå 45�60 ìèí, ìåíÿÿ êàæäûå 10�15 ìèí âîäó. Ïðè
òàêîì ñïîñîáå ïðèãîòîâëåíèÿ ãðèáîâ  â 25�30 ðàç ñíè-
æàåòñÿ èõ ðàäèîàêòèâíîñòü (ðèñóíîê 2).

Ñóõèå ãðèáû íåîáõîäèìî ïðîìûòü, à çàòåì âûìî÷èòü
â òå÷åíèå 10�12 ÷ â õîëîäíîé ïîäñîëåííîé âîäå. Îò-
æàâ ãðèáû ïîñëå âûìà÷èâàíèÿ, èõ òàêæå íåîáõîäèìî
ïðîêèïÿòèòü â òå÷åíèå 15�30 ìèí, äâàæäû ìåíÿÿ âîäó.
Ðàäèîàêòèâíîñòü ãðèáîâ ñíèçèòñÿ íå ìåíåå ÷åì â 100
ðàç (ðèñóíîê 3).

FIGURE 2. THE 137Cs CONTENT IN FRESH MUSHROOMS WITHIN
STAGES OF CULINARY WORKING UP
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FIGURE 3. THE 137Cs CONTENT IN DRIED MUSHROOMS WITHIN
STAGES OF CULINARY WORKING UP
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Äëÿ ñíèæåíèÿ ñîäåðæàíèÿ ðàäèîàêòèâíîãî öåçèÿ
îâîùè íåîáõîäèìî òùàòåëüíî îòìûòü îò ãðóíòà,
î÷èñòèòü îò êîæóðû, òàê êàê â íåé êîíöåíòðàöèÿ
öåçèÿ â 2�3 ðàçà âûøå, ÷åì â êëóáíÿõ. Ïðè îòâàðè-
âàíèè îâîùåé â áóëüîí ïåðåõîäèò îêîëî 50% ðà-
äèîàêòèâíîãî öåçèÿ, ñîäåðæàùåãîñÿ â êëóáíÿõ (Ïà-
êóëî À.Ã., 1981).

Êîìïëåêñ çàùèòíûõ ìåðîïðèÿòèé, ïðîâîäèìûõ â
ñåëüñêîì õîçÿéñòâå, ïîçâîëèë â 10�20 ðàç ñíèçèòü
äîçó âíóòðåííåãî îáëó÷åíèÿ íàñåëåíèÿ, îäíàêî îí
ïîðîäèë ÷óâñòâî òðåâîãè, ñàìîîãðàíè÷åíèå â ïî-
òðåáëåíèè ìåñòíûõ ïðîäóêòîâ, òðàíñôîðìàöèþ ðà-
öèîíîâ ïèòàíèÿ è ñîçäàë âòîðóþ ïðîáëåìó � ïðî-
áëåìó îïòèìàëüíîãî îáåñïå÷åíèÿ íàñåëåíèÿ ïîñò-
ðàäàâøèõ ðàéîíîâ ïðèâîçíûìè �÷èñòûìè� ïðîäóê-
òàìè.

Ïðîáëåìà îïòèìàëüíîãî îáåñïå÷åíèÿ íàñåëåíèÿ ïî-
ñòðàäàâøèõ ðàéîíîâ ïðèâîçíûìè �÷èñòûìè� ïðîäóê-
òàìè � íå ñòîëüêî ãèãèåíè÷åñêàÿ, ñêîëüêî ñîöè-

To decrease the radioactive caesium content in
vegetable dishes they are to be thoroughly
washed, then peeled as the caesium concentra-
tion in peel is 2�3-fold higher than in tubers.
During the boiling process nearly 50% of the ra-
dioactive caesium from tube�s passes to bullion
(Pakulo A.G., 1981).

The protective arrangements� complex held in ag-
riculture enabled a 10�20-fold decrease of internal
irradiation dose in population. But at the same time
the information led to a rising feeling of strain,
self-limitation in the consumption of products of
local origin, diet transformation and created
another problem � the optimal supplementation
of the exposed regions� population with the im-
ported �clean� products.

The problem of optimal supplementation of the
exposed regions� population with imported �clean�
products is rather more a social and national prob-
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lem than a hygienic one. The hygienic points of the
named problem are the identification of the pro-
ducts subject to replacement and the imported pro-
ducts� quality control. Unfortunately that problem
was not solved everywhere in a good way. Only the
radionuclide content in products was under con-
trol but the assortment, quality and interchange-
ability etc. of the products were considered much
less. According to the study results of specialists
from Moscow, Minsk and Kyiv and data from our
observations the consumption of milk, dairy pro-
duce, meat, fish, fruits, vegetables and green-stuff
decreased sharply after the introduction of restric-
tions in production and use of local products. The
imported goods were not enough of good enough
quality and required assortment (Kolesnikov V.S. et
al., 1989; Kniznikov V.A., 1992; Istomyn A.V., 1994).

The analysis of protein, vitamin and mineral
composition of diet indicated that the impor-
tant components content is insufficient. This
produced low vitamin and their metabolite lev-
els in blood and urine, complaints of headaches,
dizziness, nausea, elevated fatigue, frequent nasal
bleeding, anxiety growth, population morbidity
indices increase. By virtue of that the population
further more and more consumed products of
local origin that stipulated internal irradiation
doses growth (Kniznikov V.A. et al., 1988; Kniz-
nikov V.A., 1992; Popov D.K. et al., 1993; Kor-
zun V.N., 1995).

In this connection a third problem has arisen �
that of preparation, products and food supple-
ments working out for decrease of absorption, ac-
cumulation of radionuclides and/or increase of or-
ganism resistance to radiation impact, as that will
enable use of local foodstuffs. Experts from many
ministries and departments in Ukraine are engaged
in the named problem, among them � medical
staff, technologists, radiobiologists and sometimes
businessmen.

The arrangements for radionuclides absorption,
accumulation decrease and acceleration of their
excretion from the organism is a complex, some-
times ineffective last step in decreasing internal ir-
radiation dose.

The arrangements are realised within two directions:

� providing balanced dietary content, first of all
in proteins (especially of animal origin), carbohy-
drates (cellulose, pectin), minerals (calcium, phos-
phorus, potassium, iron, iodine, cobalt, copper,
zinc) and vitamins (carotene, vitamins A, E, C, B12);

� use of preparation, foodstuffs and food supple-
ments decreasing absorption and accumulation of
radionuclides (i.e. sorbents, blocators) both with
those accelerating excretion (decorporants). The
named means is not to be uncontrolled. In con-
stant use such substances are to satisfy several strict-

àëüíàÿ, ãîñóäàðñòâåííàÿ. Ãèãèåíè÷åñêèå àñïåêòû ýòîé
ïðîáëåìû � îïðåäåëåíèå ïåðå÷íÿ ïîäëåæàùèõ çà-
ìåíå ïðîäóêòîâ, êîíòðîëü êà÷åñòâà ïðèâîçíûõ ïðî-
äóêòîâ. Ê ñîæàëåíèþ, ïðîáëåìó ýòó ïîâñåìåñòíî ðå-
øàëè ïëîõî. Êîíòðîëèðîâàëè ëèøü óðîâåíü ðàäèî-
íóêëèäîâ â ïðîäóêòàõ è ìàëî âíèìàíèÿ îáðàùàëè íà
èõ àññîðòèìåíò, êà÷åñòâî, çàìåíÿåìîñòü è ò.ï. Êàê ïî-
êàçàëè ðåçóëüòàòû èññëåäîâàíèé ñïåöèàëèñòîâ Ìîñê-
âû, Ìèíñêà, Êèåâà è äàííûå íàøèõ íàáëþäåíèé, ñ
ââåäåíèåì îãðàíè÷åíèé íà ïðîèçâîäñòâî è ïîòðåá-
ëåíèå ìåñòíûõ ïðîäóêòîâ è èñïîëüçîâàíèåì ïðèâîç-
íûõ, íå âñåãäà â äîñòàòî÷íîì êîëè÷åñòâå, õîðîøåãî
êà÷åñòâà è íóæíîãî àññîðòèìåíòà, ðåçêî ñíèçèëîñü
ïîòðåáëåíèå íàñåëåíèåì ìîëîêà è ìîëî÷íûõ ïðî-
äóêòîâ, ìÿñà, ðûáû, ôðóêòîâ, îâîùåé, îãîðîäíîé çå-
ëåíè (Êîëåñíèêîâ Â.Ñ. è ñîàâò., 1989; Êíèæíèêîâ Â.À.,
1992; Èñòîìèí À.Â., 1994).

Àíàëèç áåëêîâîãî, âèòàìèííîãî è ìèíåðàëüíîãî ñî-
ñòàâà ðàöèîíîâ ïèòàíèÿ ïîêàçàë, ÷òî ñîäåðæàíèå ýòèõ
âàæíûõ êîìïîíåíòîâ íåäîñòàòî÷íîå. Ýòî îáóñëîâè-
ëî íèçêèå óðîâíè âèòàìèíîâ è èõ ìåòàáîëèòîâ â êðî-
âè è â ìî÷å, æàëîáû íà ãîëîâíóþ áîëü, ãîëîâîêðóæå-
íèå, òîøíîòó, ïîâûøåííóþ óòîìëÿåìîñòü, ÷àñòûå íî-
ñîâûå êðîâîòå÷åíèÿ, óñèëåíèå ÷óâñòâà òðåâîãè,
âîçðàñòàíèå çàáîëåâàåìîñòè íàñåëåíèÿ. Â ñèëó ýòèõ
ïðè÷èí ó÷åëè÷èëñÿ îáúåì ïîòðåáëåíèÿ ïðîäóêòîâ
ìåñòíîãî ïðîèçâîäñòâà, ÷òî îáóñëîâèëî ïîâûøåíèå
äîç âíóòðåííåãî îáëó÷åíèÿ (Êíèæíèêîâ Â.À. è ñîàâò.,
1988; Êíèæíèêîâ Â.À., 1992; Ïîïîâ Ä.Ê. è ñîàâò., 1993;
Êîðçóí Â.Í., 1995).

Â ñâÿçè ñ âûøåèçëîæåííûì âîçíèêëà òðåòüÿ ïðîáëå-
ìà � ïðîáëåìà ðàçðàáîòêè ïðåïàðàòîâ, ïðîäóêòîâ è
ïèùåâûõ äîáàâîê, ñíèæàþùèõ âñàñûâàíèå, íàêîïëå-
íèå ðàäèîíóêëèäîâ è (èëè) ïîâûøàþùèõ óñòîé÷è-
âîñòü îðãàíèçìà ê âîçäåéñòâèþ èîíèçèðóþùèõ èç-
ëó÷åíèé, ÷òî ïîçâîëèò èñïîëüçîâàòü ìåñòíûå ïðîäóê-
òû. Ýòèì â ïîñëåäíèå ãîäû â Óêðàèíå çàíèìàþòñÿ
ñïåöèàëèñòû ìíîãèõ ìèíèñòåðñòâ è âåäîìñòâ � ìå-
äèêè, òåõíîëîãè, ðàäèîáèîëîãè, à èíîãäà è áèçíåñ-
ìåíû.

Ìåðîïðèÿòèÿ ïî ñíèæåíèþ âñàñûâàíèÿ, íàêîïëåíèÿ
ðàäèîíóêëèäîâ è óñêîðåíèþ èõ âûâåäåíèÿ èç îðãà-
íèçìà, ÿâëÿþòñÿ ñëîæíîé, èíîãäà ìàëîýôôåêòèâíîé,
íî ïîñëåäíåé ìåðîé, óìåíüøàþùåé äîçó âíóòðåííå-
ãî îáëó÷åíèÿ.

Ìåðîïðèÿòèÿ ðåàëèçóþòñÿ ïî äâóì íàïðàâëåíèÿì:

� îáåñïå÷åíèå ñáàëàíñèðîâàííîãî  ðàöèîíà, â ïåðâóþ
î÷åðåäü áåëêîâîãî (îñîáåííî æèâîòíîãî ïðîèñõîæäå-
íèÿ), óãëåâîäíîãî (êëåò÷àòêà, ïåêòèíû), ìèíåðàëüíîãî
(êàëüöèé, ôîñôîð, êàëèé, æåëåçî, éîä, êîáàëüò, ìåäü, öèíê)
è âèòàìèííîãî (âèòàìèí À, êàðîòèí, âèòàìèíû Å, Ñ, Â12);

� èñïîëüçîâàíèå ïðåïàðàòîâ, ïèùåâûõ ïðîäóêòîâ è
äîáàâîê, ñíèæàþùèõ âñàñûâàíèå è íàêîïëåíèå ðàäèî-
íóêëèäîâ (ñîðáåíòîâ, áëîêàòîðîâ), à òàêæå óñêîðÿþ-
ùèõ èõ âûâåäåíèå (äåêîðïîðàíòîâ). Ïðèìåíåíèå ýòèõ
ñðåäñòâ íå äîëæíî áûòü áåñêîíòðîëüíûì. Ïðè ïîñòî-
ÿííîì óïîòðåáëåíèè îíè äîëæíû îòâå÷àòü áîëåå æåñò-
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er requirements than in case of short-term applica-
tion. They are to be sufficiently effective, convenient
in application, economically profitable, not alter-
ing the normal mineral and other branches of me-
tabolism in long-term use. The chosen remedy is
not to be toxic in prolonged application or in any
case the connected risk is to be less than that from
possible consequences of excreted amount of radi-
onuclides.

We studied the effectiveness of various prepara-
tions (Prussian blue, sodium and calcium alginate,
polystibnite, adsobar, calcium phosphate), food
substances (peptides, carbohydrates, vitamins;
potassium, calcium, phosphorous salts, different
pectin and edible (food) fibers), natural products
(fruit and berry juices, bakery, products from Lami-
naria and Mussels, etc.). The special foodstuff with
associated preparations � caesium and strontium
absorption antagonists (Prussian blue, alginates,
food fibers, pectin etc.). The assortment of such
foodstuffs is rather numerous: canned meat, fruit
and vegetables; bakery, confectionery, dairy prod-
ucts (Korzun V.N., 1980; 1995; Korzun V.N. et al.,
1994; 1995).

Among all the tested preparations � antagonists
of 137Cs absorption � Prussian blue (synonyms: fer-
rocyn, radiogardaze, ferro-cyanide iron etc.) is the
most effective agent.

Preparation was tested in acute and chronic (du-
ring animal life span) experiments on rats and also
in clinical and natural observations in humans. In
bringing in the foodstuff content the effectiveness
of preparation is not lowered but somewhat in-
creased because of possible surface square growth
of the Prussian blue contact with radioactive caesi-
um. The preparation optimal dose of 50 mg per ani-
mal in rats and 3 g per human provides a 95�99%
decrease of caesium intestinal absorption (prophy-
lactic application) and 3-fold acceleration of radio-
nuclide excretion (in curative application) (Kor-
zun V.N., 1995).

The experimental and natural tests of created fer-
rocyn-containing foodstuffs indicated their high
efficiency both in radioactive caesium excretion
and its accumulation decrease. Prussian blue asso-
ciated with preparations or products selectively
binds caesium radionuclides that entered the ali-
mentary canal both from environment (with food,
water, air) and from inside the body (with bile and
intestinal liquors) turning them into an insoluble
compound:

Fe4[Fe(CN)6]3+12Cs → 3Cs4[Fe(CN)6]+4Få3+.

Reverse absorption of the radionuclide from the
intestines into the blood is blocked and its excre-
tion with faeces is increased and therefore the over-
all elimination (figures 4, 5).

êèì òðåáîâàíèÿì, ÷åì ïðè êðàòêîâðåìåííîì èõ ïðè-
ìåíåíèè. Îíè äîëæíû áûòü äîñòàòî÷íî ýôôåêòèâíû,
óäîáíû â ïðèìåíåíèè, ýêîíîìè÷íû, ïðè äëèòåëüíîì
ïðèìåíåíèè íå íàðóøàòü íîðìàëüíîãî ìèíåðàëüíîãî
îáìåíà è îáìåíà äðóãèõ âåùåñòâ. Âûáðàííîå ñðåäñòâî
íå äîëæíî áûòü òîêñè÷íûì ïðè äëèòåëüíîì ïðèìåíå-
íèè èëè, âî âñÿêîì ñëó÷àå, ðèñê åãî èñïîëüçîâàíèÿ äîë-
æåí áûòü ìåíüøå, ÷åì îò âîçìîæíûõ ïîñëåäñòâèé îá-
ëó÷åíèÿ âûâåäåííîé ÷àñòüþ ðàäèîíóêëèäîâ.

Ìû èçó÷èëè ýôôåêòèâíîñòü ðàçëè÷íûõ ïðåïàðàòîâ
(ôåððîöèíà, àëüãèíàòà íàòðèÿ è êàëüöèÿ, ïîëèñóðüìè-
íà, àäñîáàðà, ôîñôàòà êàëüöèÿ), ïèùåâûõ âåùåñòâ (áåë-
êîâ, óãëåâîäîâ, âèòàìèíîâ, ñîëåé êàëèÿ, êàëüöèÿ, ôîñ-
ôîðà, ðàçëè÷íûõ ïåêòèíîâ è ïèùåâûõ âîëîêîí), íàòó-
ðàëüíûõ ïðîäóêòîâ (ôðóêòîâûõ è ÿãîäíûõ ñîêîâ,
õëåáîáóëî÷íûõ èçäåëèé, ïðîäóêòîâ èç ìîðñêîé êàïóñ-
òû, ìèäèé è äð.), à òàêæå ñïåöèàëüíûõ ïèùåâûõ ïðî-
äóêòîâ, â ñîñòàâ êîòîðûõ ââåäåíû ïðåïàðàòû � áëîêà-
òîðû âñàñûâàíèÿ ðàäèîíóêëèäîâ öåçèÿ è ñòðîíöèÿ
(ôåððîöèí, àëüãèíàòû, ïèùåâûå âîëîêíà, ïåêòèíû è
äð.). Àññîðòèìåíò òàêèõ ïðîäóêòîâ âåñüìà îáøèðåí:
ìÿñíûå è ïëîäîâî-îâîùíûå êîíñåðâû, õëåáîáóëî÷íûå,
êîíäèòåðñêèå èçäåëèÿ, ìîëî÷íûå ïðîäóêòû (Êîðçóí Â.Í.,
1980; 1995; Êîðçóí Â.Í. è ñîàâò., 1994; 1995).

Óñòàíîâëåíî, ÷òî èç âñåõ èñïûòàííûõ ïðåïàðàòîâ � áëî-
êàòîðîâ âñàñûâàíèÿ 137Cs íàèáîëåå ýôôåêòèâíûì ÿâëÿ-
åòñÿ ôåððîöèí (ñèíîíèìû: áåðëèíñêàÿ ëàçóðü, ïðóññêàÿ
ñèíü, ðàäèîãàðäàçå, æåëåçèñòî-ñèíåðîäèñòîå æåëåçî).

Ïðåïàðàò èñïûòàí â îñòðûõ è õðîíè÷åñêèõ (â òå÷å-
íèå âñåé æèçíè æèâîòíîãî) ýêñïåðèìåíòàõ íà êðû-
ñàõ, à òàêæå â êëèíè÷åñêèõ è íàòóðíûõ íàáëþäåíèÿõ
íà ëþäÿõ.  Ýôôåêòèâíîñòü  ïðåïàðàòà â ñîñòàâå ïè-
ùåâîãî ïðîäóêòà íå òîëüêî íå ñíèæàåòñÿ, à è íå-
ñêîëüêî âîçðàñòàåò â ñâÿçè ñ óâåëè÷åíèåì âîçìîæ-
íîé ïëîùàäè êîíòàêòà ôåððîöèíà è ðàäèîàêòèâíî-
ãî öåçèÿ. Îïòèìàëüíàÿ äîçà ïðåïàðàòà � 50 ìã íà
êðûñó è 3 ã íà ÷åëîâåêà � îáåñïå÷èâàåò 95�99% ñíè-
æåíèå âñàñûâàíèÿ öåçèÿ (ïðè ïðîôèëàêòè÷åñêîì
ïðèìåíåíèè) è 3-êðàòíîå óñêîðåíèå âûâåäåíèÿ
ðàäèîíóêëèäà (ïðè ëå÷åáíîì ïðèìåíåíèè) (Êîð-
çóí Â.Í., 1995).

Ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ è íàòóðíûõ èñïûòàíèé
ñîçäàííûõ ôåððîöèí-ñîäåðæàùèõ ïèùåâûõ ïðîäóê-
òîâ ïîêàçàëè èõ âûñîêóþ ýôôåêòèâíîñòü êàê äëÿ âû-
âåäåíèÿ ðàäèîàêòèâíîãî öåçèÿ, òàê è ñíèæåíèÿ åãî íà-
êîïëåíèÿ. Áåðëèíñêàÿ ëàçóðü â ñîñòàâå ïðåïàðàòîâ èëè
ïðîäóêòîâ ïèòàíèÿ èçáèðàòåëüíî ñâÿçûâàåò ðàäèîíóê-
ëèäû öåçèÿ, ïîñòóïèâøèå â ïèùåâàðèòåëüíûé òðàêò
êàê ýêçîãåííî (ñ ïèùåé, âîäîé, âîçäóõîì), òàê è ýí-
äîãåííî (ñ æåë÷üþ è ñîêàìè êèøå÷íèêà), ïðåâðàùàÿ
èõ â íåðàñòâîðèìîå ñîåäèíåíèå:

Fe4[Fe(CN)6]3+12Cs → 3Cs4[Fe(CN)6]+4Få3+.

Áëîêèðóåòñÿ îáðàòíîå âñàñûâàíèå ðàäèîíóêëèäà èç
êèøå÷íèêà â êðîâü è óâåëè÷èâàåòñÿ âûâåäåíèå åãî ñ
êàëîì è, ñëåäîâàòåëüíî, îáùåå âûâåäåíèå (ðèñóí-
êè 4, 5).
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Results of studies held in many countries through-
out the world (Nielsen P. et al., 1990; Korzun V.N.,
1995) give ground considering the long-term use
of Prussian blue. Using the Prussian blue prepara-
tion marked with 13C and 59Fe P. Nielsen (1990)
showed that it is not decomposed or absorbed in
the digestive tract and therefore cannot affect the
liver, kidneys and other viscera.

We also revealed no side effects of the substance in
long-term experiments in rats receiving 25, 50 or
100 mg of Prussian blue (Korzun V.N., 1995).

The studies carried out with our participation by
Prof. J.B. Levington (main opponent of ferrocyn)
in the Institute of Nutrition revealed no disorders
in rats receiving 50 mg�day�1 of preparation for
the yearly period. More than 50 parameters were
investigated including body mass dynamics, exter-
nal respiration status, that of gaseous exchange,
acid-base balance, total protein content in blood
serum, cholinesterase activity, kidney function; liv-
er, kidneys, lien relative mass, histological struc-
ture of viscera etc. (Research Report, 1991).

Following the accident in Goiania (Brazil) to accel-
erate the 137Cs excretion in 250 persons physicians
applied high doses of Prussian blue (10�20 g�day�1

for adults and 5�10 g�day�1 in children). As data in
literature were absent concerning the safety of such
high preparation doses the medical teams (Farina R.
et al., 1991) took measures for timely revelation of
any side effects for 2 months. The potassium con-
tent in blood serum and urine, haemoglobin and
methaemoglobin levels, ferrocyanide fragments
presence and other clinical parameters were studied
regularly. No toxic effects of the mentioned high
preparation doses were revealed and radioactive cae-
sium excretion increased by 2�3 times.

Ðåçóëüòàòû èñëåäîâàíèé, ïðîâåäåííûõ âî ìíîãèõ ñòðà-
íàõ ìèðà (Nielsen P. et al., 1990; Êîðçóí Â.Í., 1995), äàþò
îñíîâàíèå ñ÷èòàòü áåçâðåäíûì äëèòåëüíîå ïðèìåíå-
íèå áåðëèíñêîé ëàçóðè. Èñïîëüçóÿ ìå÷åííûé 14Ñ è 59Fe
ïðåïàðàò áåðëèíñêîé ëàçóðè, P. Nielsen (1990) ïîêà-
çàë, ÷òî îíà íå ðàçëàãàåòñÿ è íå âñàñûâàåòñÿ â ïèùåâà-
ðèòåëüíîì òðàêòå è, çíà÷èò, íå ìîæåò âëèÿòü íà ñîñòîÿ-
íèå ïå÷åíè, ïî÷åê è äðóãèõ âíóòðåííèõ îðãàíîâ.

Íàìè (Êîðçóí Â.Í., 1995) â äëèòåëüíûõ îïûòàõ íà êðû-
ñàõ, ïîëó÷àâøèõ ïî 25, 5 èëè 100 ìã áåðëèíñêîé ëàçó-
ðè, òàêæå íå âûÿâëåíî ïîáî÷íûõ ýôôåêòîâ.

Èññëåäîâàíèÿ, ïðîâåäåííûå ñ íàøèì ó÷àñòèåì îñíîâ-
íûì îïïîíåíòîì ôåððîöèíà ïðîô. Æ.Á. Ëåâèíãòîí â
Èíñòèòóòå ïèòàíèÿ, íå ïîêàçàëè êàêèõ-ëèáî íàðóøå-
íèé ó êðûñ, ïîëó÷àâøèõ ïî 50 ìã�ñóò�1 ïðåïàðàòà â òå-
÷åíèå ãîäà. Èçó÷åíî áîëåå 50 ïîêàçàòåëåé, â òîì ÷èñëå
äèíàìèêà ìàññû òåëà, ñîñòîÿíèå âíåøíåãî äûõàíèÿ, ãà-
çîîáìåíà, êèñëîòíî-îñíîâíîå ðàâíîâåñèå, ñîäåðæàíèå
îáùåãî áåëêà â ñûâîðîòêå êðîâè, àêòèâíîñòü õîëèíý-
ñòåðàçû, ôóíêöèîíàëüíîå ñîñòîÿíèå ïî÷åê, îòíîñèòåëü-
íàÿ ìàññà ïå÷åíè, ïî÷åê, ñåëåçåíêè, ãèñòîëîãè÷åñêàÿ
ñòðóêòóðà âíóòðåííèõ îðãàíîâ è äð. (Îò÷åò î ÍÈÐ, 1991).

Ïðè àâàðèè â Ãîéÿíèè (Áðàçèëèÿ) âðà÷è â öåëÿõ óñêîðå-
íèÿ âûâåäåíèÿ 137Cs ó 250 ÷åëîâåê ïðèìåíÿëè áåðëèíñêóþ
ëàçóðü â áîëüøèõ äîçàõ (10�20 ã�ñóò�1 � ó âçðîñëûõ è 5�
10 ã�ñóò�1 ó äåòåé). Ïîñêîëüêó â ëèòåðàòóðå íå áûëî äàí-
íûõ î áåçâðåäíîñòè òàêèõ âûñîêèõ äîç ïðåïàðàòà, ìåäè-
öèíñêèå áðèãàäû, êàê óêàçûâàåò R. Farina è ñîàâòîðû
(1991), íà ïðîòÿæåíèè 2 ìåñ ïðèíèìàëè âñå ìåðû äëÿ ñâîå-
âðåìåííîãî âûÿâëåíèÿ  ëþáûõ ïîáî÷íûõ ýôôåêòîâ. Ðå-
ãóëÿðíî èññëåäîâàëè ñîäåðæàíèå êàëèÿ â ñûâîðîòêå êðî-
âè è ìî÷å, óðîâåíü ãåìîãëîáèíà è ìåòãåìîãëîáèíà, íàëè-
÷èå îñêîëêîâ ôåððîöèàíèäà è äðóãèå êëèíè÷åñêèå
ïîêàçàòåëè. Òîêñè÷åñêîãî ýôôåêòà óêàçàííûõ âûñîêèõ äîç
ïðåïàðàòà íå îáíàðóæåíî, à âûâåäåíèå 137Cs  óâåëè÷èëîñü
â 2�3 ðàçà.

FIGURE 4. EFFECT OF FOODSTUFFS WITH PRUSSIAN BLUE (2ND GROUP)
ON 137Cs EXCRETION WITH FAECES IN MAN (1ST GROUP � CONTROL)

ÐÈÑÓÍÎÊ 4. ÂËÈßÍÈÅ ÏÐÎÄÓÊÒÎÂ Ñ ÔÅÐÐÎÖÈÍÎÌ (2-ß ÃÐÓÏÏÀ) ÍÀ
ÂÛÂÅÄÅÍÈÅ 137Cs Ñ ÊÀËÎÌ Ó ËÞÄÅÉ (1-ß ÃÐÓÏÏÀ � ÊÎÍÒÐÎËÜ)

FIGURE 5. EFFECT OF FOODSTUFFS WITH PRUSSIAN BLUE (2ND GROUP)
ON 137Cs OVERALL EXCRETION IN MAN (1ST GROUP � CONTROL)

ÐÈÑÓÍÎÊ 5. ÂËÈßÍÈÅ ÏÐÎÄÓÊÒÎÂ Ñ ÔÅÐÐÎÖÈÍÎÌ (2-ß ÃÐÓÏÏÀ) ÍÀ
ÎÁÙÓÞ ÝÊÑÊÐÅÖÈÞ 137Cs Ó ËÞÄÅÉ (1-ß ÃÐÓÏÏÀ � ÊÎÍÒÐÎËÜ)
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The alginate acid salts (sodium alginate from Lami-
naria (White Sea, Sea of Japan), from rhizoid of Lami-
naria Japonica, Costaria Costata, Cystosira, Zostera
(Black Sea), calcium alginate from Laminaria (White
Sea, Sea of Japan, Equatorial) were investigated com-
prehensively as antagonists and(or) decorporants
of strontium and càesium radionuclides. At the pre-
paration dose of 400 mg per rat the sodium alginate
from rhizoid of Laminaria Japonica and calcium al-
ginate from Laminaria Japonica were found the most
effective (the radioactive strontium accumulation
up to the 31st day of experiment decreased by 76%
and 87,3% respectively). In case of dose elevation up
to 600�800 mg per animal the radioactive stron-
tium accumulation decreased by 75�90% (table 2).

Âñåñòîðîííå èçó÷åíû ñîëè àëüãèíîâîé êèñëîòû (àëü-
ãèíàò íàòðèÿ èç ëàìèíàðèè áåëîìîðñêîé, ÿïîíñêîé,
èç ðèçîèäîâ ëàìèíàðèè ÿïîíñêîé, êîñòàðèè êîñòà-
òà, öèñòîçèðû, çîñòåðû ÷åðíîìîðñêîé, àëüãèíàò
êàëüöèÿ èç ëàìèíàðèè áåëîìîðñêîé, ÿïîíñêîé, ýê-
âàòîðèàëüíîé) êàê áëîêàòîðû è (èëè) äåêîðïîðàí-
òû ðàäèîíóêëèäîâ ñòðîíöèÿ è öåçèÿ. Ïðè äîçå ïðå-
ïàðàòà 400 ìã íà êðûñó íàèáîëåå ýôôåêòèâíûìè îêà-
çàëèñü àëüãèíàò íàòðèÿ èç ðèçîèäîâ ëàìèíàðèè
ÿïîíñêîé (íàêîïëåíèå ðàäèîàêòèâíîãî ñòðîíöèÿ ê
31-ìó äíþ îïûòà ñíèæàëîñü íà 76%) è àëüãèíàò êàëü-
öèÿ èç ëàìèíàðèè ÿïîíñêîé (íà 87,3%). Ïðè ïîâû-
øåíèè äîçû äî 600�800 ìã íà æèâîòíîå íàêîïëåíèå
ðàäèîàêòèâíîãî ñòðîíöèÿ óìåíüøàëîñü íà 75�90%
(òàáëèöà 2).

TABLE 2
SODIUM ALGINATE EFFECT ON ORDER AND RATE PER CENT OF 85Sr ACCUMULATION DECREASE IN RAT (Ì±m)

ÒÀÁËÈÖÀ 2

ÂËÈßÍÈÅ ÀËÜÃÈÍÀÒÀ ÍÀÒÐÈß ÍÀ ÊÐÀÒÍÎÑÒÜ È ÏÐÎÖÅÍÒ ÑÍÈÆÅÍÈß ÍÀÊÎÏËÅÍÈß 85Sr Ó ÊÐÛÑ (Ì±m)

Sodium alginate from seaweed Dose per rat
g

Order of accumulation Percentage of decrease

Control � 9.74±0.36 �
Laminaria Japonica 0.6 1.59±0.43 83.7
Laminaria Japonica 0.4 2.59±0.43 73.4
Costaria Coatata 0.4 2.82±0.37 71.0
Cystosira 0.4 2.96±0.30 69.6
Rhizoid of Laminaria Japonica 0.4 2.29±0.40 76.5

Laminaria Digitalia (White Sea) 0.6 1.70±0.31 82.5
Laminaria Digitalia (White Sea) 0.4 2.91±0.39 70.1
Zostera (Black Sea) 0.4 2.67±0.41 72.6

Alginates added to dough (0.5�2% to flour mass),
dairy produce, confectionery, canned meat, vegeta-
bles and fruits (0.5�2.5%) improve the physical-
chemical properties of the finished commodity and
provide 2�3-fold decrease of radioactive strontium
absorption.

The results of studies held earlier here (Korzun V.N.,
1995) together with other authors� results (Hesp R.,
Romsbottom B., 1965; Car T.E.F. et al., 1968; Ajgik-hin
I.S. et al., 1988) testify that optimal dose of sodium
alginate not disturbing the metabolism of calcium
(as strontium analogue) for adults constitutes 6�
8 g�day�1. Such a quantity of sodium alginate decrea-
ses 90Sr absorption 3�3.5 times and a dose of
20 g�day�1 results in 5�7-fold protection. We con-
sider that under the long-term radioactive stron-
tium incorporation (both with optimal consump-
tion of stable calcium) the production of several
foods with sodium or calcium alginate is advisable,
which will provide the daily preparation dose of 6�
8 g level. For example with consumption of 300 g of
bread with added 2% of sodium alginate (related to
flour weight) the organism will receive more than
4 g of preparation. If we bring for instance 0.5 l of
kefir (0.6% alginate) and 100 g of juice with pulp
(1% respectively) into the diet that will give the 4 g
more of sodium alginate. Other combinations (com-
positions) application is available.

Âíåñåíèå àëüãèíàòîâ â òåñòî (0,5�2% ê ìàññå ìóêè),
ìîëî÷íûå, êîíäèòåðñêèå èçäåëèÿ, ìÿñîíûå, îâîùíûå,
ôðóêòîâûå êîíñåðâû (0,5�2,5%) óëó÷øàåò ôèçèêî-õè-
ìè÷åñêèå ñâîéñòâà ãîòîâîãî ïðîäóêòà è îáåñïå÷èâàåò
2�3-êðàòíîå ñíèæåíèå âñàñûâàíèÿ ðàäèîàêòèâíîãî
ñòðîíöèÿ.

Ðåçóëüòàòû âûïîëíåííûõ íàìè ðàíåå èññëåäîâàíèé
(Êîðçóí Â.Í., 1995), à òàêæå äðóãèõ àâòîðîâ (Hesp R.,
Romsbottom B., 1965; Car T.E.F. et al., 1968; Àæãè-
õèí È.Ñ. è ñîàâò., 1988), ñâèäåòåëüñòâóþò î òîì, ÷òî
îïòèìàëüíàÿ äîçà àëüãèíàòà íàòðèÿ, íå íàðóøàþùàÿ
îáìåí àíàëîãà ñòðîíöèÿ êàëüöèÿ, äëÿ âçðîñëîãî ÷å-
ëîâåêà ñîñòàâëÿåò 6�8 ã�ñóò�1. Òàêîå êîëè÷åñòâî àëü-
ãèíàòà íàòðèÿ ñíèæàåò âñàñûâàíèå 90Sr â 3�3,5 ðàçà, à
äîçà 20 ã�ñóò�1 äàåò 5�7-êðàòíóþ çàùèòó. Ìû ñ÷èòà-
åì, ÷òî â óñëîâèÿõ äëèòåëüíîãî ïîñòóïëåíèÿ â îðãà-
íèçì ðàäèîàêòèâíîãî ñòðîíöèÿ (íàðÿäó ñ îïòèìàëü-
íûì ïîòðåáëåíèåì ñòàáèëüíîãî êàëüöèÿ) öåëåñîîá-
ðàçåí âûïóñê íåñêîëüêèõ ïðîäóêòîâ ñ àëüãèíàòîì
íàòðèÿ èëè êàëüöèÿ, ÷òî îáåñïå÷èò ñóòî÷íóþ äîçó
ïðåïàðàòà íà óðîâíå 6�8 ã. Òàê, ïðè ïîòðåáëåíèè 300 ã
õëåáà ñ äâóõïðîöåíòíûì (ïî îòíîøåíèþ ê ìàññå
ìóêè) ñîäåðæàíèåì àëüãèíàòà íàòðèÿ â îðãàíèçì
ïîñòóïèò áîëåå 4 ã ïðåïàðàòà. Åñëè â ðàöèîí ÷åëîâå-
êà âíåñòè, ê ïðèìåðó, 0,5 ë êåôèðà (0,6% àëüãèíàòà) è
100 ã ñîêà ñ ìÿêîòüþ (1%), � òî ýòî åùå 4 ã àëüãèíàòà
íàòðèÿ. Ìîæíî ïðèìåíÿòü è äðóãèå ñî÷åòàíèÿ (êîì-
ïîçèöèè).
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The viscosity, propensity to jellification, radionu-
clide and heavy metal absorption, perfect techno-
logical effectiveness of alginates predetermine their
use in foodstuffs of populations, resident in eco-
logically dangerous territories.

It is well known that lack of calcium both in animal
and human diets leads to increased absorption and
accumulation of strontium radionuclides in the or-
ganism (Iljyn L.A., 1977; Korzun V.N., 1980; Annen-
kov B.N., Yudintseva E.V., 1991). Thus if with the ex-
perimental animals� normal provision of calcium
the strontium absorption degree is 20�30% from
that entered the intestines, the deficiency of calci-
um gives that of 60�70%.

The mentioned element brought into the diet
(1.5�2-fold over the norm) promotes strontium
absorption lowering and excretion increase by 30�
40%. Milk and dairy produce are main sources of
calcium especially for children. Not less than 500 ml
of cow�s milk or sour milk products is required to
cover the daily reqirements of man in calcium. But
according to the results of a study carried out by
experts from Moscow, Minsk and Kiev (Kolesnik-
ov V.S. et al., 1989; Kultchitskaya V.P. et al., 1990;
Kniznikov V.A., 1992; Korzun V.N., 1995) milk con-
sumption by residents of contaminated regions
decreased 2�3 times, in this connection the calci-
um income to organism is only 52�65% of essen-
tial needs. That is why in the new foodstuffs such
sources of calcium were added to their compoun-
ding as milk, sea kale, blood, liver, buckwheat etc.
Apart from this, the additional calcium was brought
in the present compounding of dairy produce (ripe
and blue cheese, curds, �Lactogerovit� etc.) and they
were recommended for the daily diets. Such pro-
ducts� (enriched with calcium) consumption de-
creased the 85Sr assimilation in our experiments. At
the same time these products enrich the diet with
valuable protein that increases organism general
resistance and lowers radionuclide accumulation.

The radio-protective properties of pectin were
studied here: citric, apple, red beet, that from
Zostera and modified ones � high-, intermedi-
ate- and low-etherified. Under optimal doses of
400 mg per rat the radioactive strontium accu-
mulation decrease is from 13% to 40%, caesium �
from 10% to 30% depending on pectin type. The
modified low-etherified pectin came to be the
most effective (isotopes accumulation decrease for
42% and 32% respectively) (figure 6). The same re-
sults were received by other experts (Iljyn L.A.,
1977; Ajmukhamedova G.B., 1984; Altukhova G.A.
et al., 1989).

The worked out and(or) studied canned fruit and
vegetables (paste, juices, jams) containing potassi-
um and pectin also decrease radionuclide accumu-
lation. We proceeded from the point that pectin
consumption by children is not to exceed 2�

Âÿçêîñòü, ñïîñîáíîñòü ê ãåëåîáðàçîâàíèþ, àáñîðáöèÿ
ðàäèîíóêëèäîâ è òÿæåëûõ ìåòàëëîâ, õîðîøàÿ òåõíî-
ëîãè÷íîñòü àëüãèíàòîâ ïðåäîïðåäåëÿþò èñïîëüçîâà-
íèå èõ â ïðîäóêòàõ ïèòàíèÿ íàñåëåíèÿ, ïðîæèâàþùå-
ãî íà ýêîëîãè÷åñêè îïàñíûõ òåððèòîðèÿõ.

Èçâåñòíî, ÷òî íåäîñòàòîê êàëüöèÿ â ðàöèîíå êàê æè-
âîòíûõ, òàê è ÷åëîâåêà, ïðèâîäèò ê ïîâûøåíèþ âñà-
ñûâàíèÿ è íàêîïëåíèÿ â îðãàíèçìå ðàäèîíóêëèäîâ
ñòðîíöèÿ (Èëüèí Ë.À., 1977; Êîðçóí Â.Í., 1980; Àí-
íåíêîâ Á.Í., Þäèíöåâà Å.Â., 1991). Òàê, ïðè íîðìàëü-
íîì îáåñïå÷åíèè ëàáîðàòîðíûõ æèâîòíûõ êàëüöè-
åì âñàñûâàíèå ñòðîíöèÿ ñîñòàâëÿåò 20�30% îò ïî-
ñòóïèâøåãî â êèøå÷íèê, ïðè åãî äåôèöèòå �
60�70%.

Âíåñåíèå â ðàöèîí èçáûòî÷íûõ êîëè÷åñòâ ýòîãî ýëå-
ìåíòà (â 1,5�2 ðàçà âûøå íîðìû) ñïîñîáñòâóåò ñíèæå-
íèþ âñàñûâàíèÿ è óâåëè÷åíèþ âûâåäåíèÿ ñòðîíöèÿ íà
30�40%. Îñíîâíûå èñòî÷íèêè êàëüöèÿ, îñîáåííî äëÿ
äåòåé, � ìîëîêî è ìîëî÷íûå ïðîäóêòû. Äëÿ îáåñïå÷å-
íèÿ ñóòî÷íîé ïîòðåáíîñòè ÷åëîâåêà â êàëüöèè íåîáõî-
äèìî íå ìåíåå 500 ìë êîðîâüåãî ìîëîêà èëè êèñëîìî-
ëî÷íûõ ïðîäóêòîâ. Îäíàêî, êàê óñòàíîâëåíî â èññëåäî-
âàíèÿõ, ïðîâîäèìûõ ó÷åíûìè Ìîñêâû, Ìèíñêà è Êèåâà
(Êîëåñíèêîâ Â.Ñ. è ñîàâò., 1989; Êóëü÷èöêàÿ Â.Ï. è ñîàâò.,
1990; Êíèæíèêîâ Â.À., 1992; Êîðçóí Â.Í., 1995), â ðàöèî-
íàõ æèòåëåé çàãðÿçíåííûõ ðàéîíîâ ïîòðåáëåíèå ìî-
ëîêà ñíèæåíî â 2�3 ðàçà, â ñâÿçè ñ ÷åì ïîñòóïëåíèå êàëü-
öèÿ â îðãàíèçì ñîñòàâëÿåò ëèøü 52�65% îò íåîáõîäè-
ìîãî. Â ñâÿçè ñ ýòèì ïðè ðàçðàáîòêå íîâûõ ïèùåâûõ
ïðîäóêòîâ â èõ ðåöåïòóðó ìû âíîñèëè òàêèå èñòî÷íè-
êè êàëüöèÿ êàê ìîëîêî, ìîðñêóþ êàïóñòó, êðîâü, ïå÷åíü,
ãðå÷íåâóþ êðóïó è äð. Êðîìå òîãî, ââîäèëè äîïîëíè-
òåëüíî êàëüöèé â ñóùåñòâóþùèå ðåöåïòóðû ìîëî÷íûõ
ïðîäóêòîâ (ñûðû òâåðäûå è ìÿãêèå, ñûðêè, êåôèð, ëàê-
òîãåðîâèò è äð.) è ðåêîìåíäîâàëè èõ â ðàöèîí. Èñïîëü-
çîâàíèå òàêèõ (îáîãàùåííûõ êàëüöèåì) ïðîäóêòîâ ñíè-
æàëî â íàøèõ ýêñïåðèìåíòàõ óñâîåíèå 85Sr. Â òî æå âðå-
ìÿ ýòè ïðîäóêòû îáîãàùàþò ðàöèîí ïîëíîöåííûì
áåëêîì, ÷òî ïîâûøàåò îáùóþ ðåçèñòåíòíîñòü îðãàíèç-
ìà è ñíèæàåò íàêîïëåíèå ðàäèîíóêëèäîâ.

Íàìè èçó÷åíû ðàäèîçàùèòíûå ñâîéñòâà ïåêòèíîâ: öèò-
ðóñîâîãî, ÿáëî÷íîãî, ñâåêëîâè÷íîãî, èç çîñòåðû,
à òàêæå ìîäèôèöèðîâàííûõ � âûñîêî-, ñðåäíå- è
íèçêîýòåðèôèöèðîâàííûõ. Ïðè îïòèìàëüíûõ äîçàõ �
400 ìã íà êðûñó � ñíèæåíèå íàêîïëåíèÿ ðàäèîàêòèâ-
íîãî ñòðîíöèÿ ñîñòàâëÿåò îò 13 äî 40%, à öåçèÿ � îò 10
äî 30% â çàâèñèìîñòè îò âèäà ïåêòèíà. Íàèáîëåå ýô-
ôåêòèâíûì îêàçàëñÿ ìîäèôèöèðîâàííûé íèçêîýòå-
ðèôèöèðîâàííûé ïåêòèí (ñíèçèë íàêîïëåíèÿ èçîòî-
ïîâ íà 42 è 32% ñîîòâåòñòâåííî) (ðèñóíîê 6). Òàêèå æå
ðåçóëüòàòû ïîëó÷åíû è äðóãèìè èññëåäîâàòåëÿìè (Èëü-
èí Ë.À., 1977; Àéìóõàìåäîâà Ã.Á., 1984; Àëòóõîâà Ã.À. è
ñîàâò., 1989).

Ðàçðàáîòàííûå íàìè è (èëè) èçó÷åííûå ïëîäîîâîùíûå
êîíñåðâû (èêðà, ñîêè, äæåìû) êàê íîñèòåëè êàëèÿ è ïåêòè-
íîâ òàêæå ñíèæàþò íàêîïëåíèå ðàäèîíóêëèäîâ. Ìû èñõî-
äèëè èç òîãî, ÷òî ïîòðåáëåíèå ïåêòèíîâ äåòüìè íå äîëæ-
íî ïðåâûøàòü 2�3 ã�ñóò�1. Ïîâûøåíèå äîçû ïåêòèíîâ äî
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3 g�day�1. Pectin dose elevation up to 10�15 g�day�1

(for radionuclide absorption lowering effect am-
plification) is undesirable. It is noteworthy that na-
tural juices with pulp, ground fruit (as a paste) also
affect the radioactive caesium metabolism because
of high potassium (caesium analogue) content.
Therefore we recommend natural fruit, berries, ve-
getables with products of their processing enriched
with low-molecular pectin.

From the 5 types of studied edible (food) fibers
(from bran, beet oilcake, orange peel, lemon peel
and from alfalfa) the most effective decrease of ra-
dionuclide content (strontium for 37%, caesium for
16%) was exerted by food fibers from alfalfa (Kor-
zun V.N., 1980; 1995) (figure 7).

10�15 ã�ñóò�1 (äëÿ óâåëè÷åíèÿ ýôôåêòà ñíèæåíèÿ âñàñûâà-
íèÿ ðàäèîíóêëèäîâ) íåæåëàòåëüíî. Íàòóðàëüíûå ñîêè ñ ìÿ-
êîòüþ, èçìåëü÷åííûå (â âèäå èêðû) ïëîäû òàêæå âëèÿþò
íà ìåòàáîëèçì ðàäèîàêòèâíîãî öåçèÿ, ÷òî îáúÿñíÿåòñÿ
âûñîêîé êîíöåíòðàöèåé â íèõ àíàëîãà öåçèÿ êàëèÿ. Ïî-
ýòîìó ìû ðåêîìåíäóåì äëÿ ïèòàíèÿ íàñåëåíèÿ, ïðîæèâà-
þùåãî íà çàãðÿçíåííûõ òåððèòîðèÿõ, êàê íàòóðàëüíûå
ôðóêòû, ÿãîäû, îâîùè, òàê è ïðîäóêòû èõ ïåðåðàáîòêè,
îáîãàùåííûå íèçêîìîëåêóëÿðíûì ïåêòèíîì.

Èç 5 âèäîâ èçó÷åííûõ íàìè ïèùåâûõ âîëîêîí (èç îò-
ðóáåé, ñâåêëîâè÷íîãî æîìà, êîæóðû àïåëüñèíà, êîæó-
ðû ëèìîíà è èç ëþöåðíû) ñàìîå âûñîêîå ñíèæåíèå
íàêîïëåíèÿ ðàäèîíóêëèäîâ (ñòðîíöèÿ � íà 37%, öå-
çèÿ � íà 16%) îêàçàëè ïèùåâûå âîëîêíà èç ëþöåðíû
(Êîðçóí Â.Í., 1980; 1995) (ðèñóíîê 7).

FIGURE 6. RADIONUCLIDES ACCUMULATION DECREASE (%)
IN RAT DEPENDING ON PECTIN TYPE

ÐÈÑÓÍÎÊ 6. ÑÍÈÆÅÍÈÅ ÍÀÊÎÏËÅÍÈß ÐÀÄÈÎÍÓÊËÈÄÎÂ (%)
Â ÎÐÃÀÍÈÇÌÅ ÊÐÛÑ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÂÈÄÀ ÏÅÊÒÈÍÀ

FIGURE 7. RADIONUCLIDES CONTENT DECREASE (%)
IN RAT DEPENDING ON TYPE OF FOOD FIBERS

ÐÈÑÓÍÎÊ 7. ÑÍÈÆÅÍÈÅ ÍÀÊÎÏËÅÍÈß ÐÀÄÈÎÍÓÊËÈÄÎÂ (%)
Â ÎÐÃÀÍÈÇÌÅ ÊÐÛÑ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÂÈÄÀ ÏÈÙÅÂÛÕ ÂÎËÎÊÎÍ
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As is well known potassium salts have an impor-
tant role in intracellular metabolism, water-salt
metabolism, osmotic pressure, acid-base balance
regulation, are necessary for normal muscular func-
tion in particular myocardial. Potassium promotes
water and sodium excretion from the organism,
activates several enzymes (Korzun V.N. et al., 1994).
With potassium lack caesium radionuclide accu-
mulation in the organism is elevated. Our studies
revealed that fruit-vegetable dishes in the diet pre-
vent caesium accumulation and accelerate its urine
excretion. Therefore a sufficient amount of pro-
ducts containing potassium, vegetables, fruits, dried
fruits, juices with pulp, sea kale, peas, haricot, po-
tato is to be present in the diet of residents of con-
taminated regions. The potassium content in dai-
ly diet is to be no lower than 4 g in any level of

Ñîëè êàëèÿ, êàê èçâåñòíî, èãðàþò áîëüøóþ ðîëü âî
âíóòðèêëåòî÷íîì îáìåíå, â ðåãóëÿöèè âîäíî-ñîëåâî-
ãî îáìåíà, îñìîòè÷åñêîãî äàâëåíèÿ, êèñëîòíî-îñíîâ-
íîãî ðàâíîâåñèÿ, íåîáõîäèìû äëÿ íîðìàëüíîé äåÿ-
òåëüíîñòè ìûøö, â ÷àñòíîñòè, ñåðäöà. Êàëèé ñïîñîá-
ñòâóåò âûâåäåíèþ èç îðãàíèçìà âîäû è íàòðèÿ,
àêòèâèðóåò ðÿä ôåðìåíòîâ (Êîðçóí Â.Í. è ñîàâò., 1994).
Ïðè åãî íåäîñòàòêå óâåëè÷èâàåòñÿ íàêîïëåíèå â îðãà-
íèçìå ðàäèîíóêëèäîâ öåçèÿ. Íàøè èññëåäîâàíèÿ ïî-
êàçàëè, ÷òî èñïîëüçîâàíèå â ðàöèîíå ïëîäîîâîùíûõ
áëþä ïðåïÿòñòâóåò íàêîïëåíèþ ýòîãî ðàäèîíóêëèäà
è óñêîðÿåò åãî âûâåäåíèå ñ ìî÷îé. Ïîýòîìó â ðàöèîíå
æèòåëåé çàãðÿçíåííûõ ðåãèîíîâ â îáÿçàòåëüíîì ïî-
ðÿäêå äîëæíû áûòü â äîñòàòî÷íîì êîëè÷åñòâå ïðîäóê-
òû, ñîäåðæàùèå êàëèé, îâîùè, ôðóêòû, ñóõîôðóêòû,
ñîêè ñ ìÿêîòüþ, ìîðñêàÿ êàïóñòà, ãîðîõ, ôàñîëü, êàð-
òîôåëü. Ñîäåðæàíèå êàëèÿ â ñóòî÷íîì ðàöèîíå íå äîë-
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æíî áûòü íèæå 4 ã ïðè ëþáîì çàãðÿçíåíèè ïèùåâûõ
ïðîäóêòîâ ðàäèîàêòèâíûì öåçèåì.

Ïðè ðàçðàáîòêå ðåöåïòóð ïèùåâûõ ïðîäóêòîâ ìû óáå-
äèëèñü â òîì, ÷òî áåç èçìåíåíèÿ îðãàíîëåïòè÷åñêèõ
è ôèçèêî-õèìè÷åñêèõ ñâîéñòâ ïðîäóêòà, íåâîçìîæíî
âíåñòè îïòèìàëüíóþ äîçó àëüãèíàòà, ëàìèíàðèè, ïåê-
òèíîâ â îäèí ïðîäóêò. Êðîìå òîãî, äëÿ óñëîâèé äëè-
òåëüíîãî ïîòðåáëåíèÿ íåîáõîäèìî èìåòü íàáîð ïðî-
äóêòîâ, ÷òîáû ìèíèìèçèðîâàòü ïîâòîðÿåìîñòü áëþä,
èñêëþ÷èòü ïðèåäàåìîñòü, à òàêæå íå íàðóøàòü îïòè-
ìàëüíîãî íàáîðà ïèùåâûõ âåùåñòâ.

Åñëè ðàäèîìåòðè÷åñêèå, äîçèìåòðè÷åñêèå âîïðîñû
ðàçðàáîòêè è èñïîëüçîâàíèÿ ïèùåâûõ ïðîäóêòîâ ñ àëü-
ãèíàòàìè, áåðëèíñêîé ëàçóðüþ, ïåêòèíàìè, ïèùåâû-
ìè âîëîêíàìè è äð. òåõíîëîãè÷åñêè ðåøåíû, òî âîï-
ðîñ öåëåñîîáðàçíîñòè èõ ïðèìåíåíèÿ âî âñåì ìèðå
îäíîçíà÷íî íå ðåøåí. Ïî ìíåíèþ ìíîãèõ èññëåäîâà-
òåëåé (Ýîëë Ý. Äæ., 1989; Êîëåñíèêîâ Â.Ñ. è ñîàâò., 1990;
Êðàñíîïåâöåâ Â.Ì., Èñòîìèí À.Â., 1993; Èñòîìèí À.Â.,
Êðàñíîïåâöåâ Â.Ì., 1994), ëþáîå ïðåâûøåíèå â ïèùå-
âîì ðàöèîíå ñîäåðæàíèÿ äîëãîæèâóùèõ ðàäèîíóêëè-
äîâ òðåáóåò ïðèìåíåíèÿ çàùèòíûõ ïðåïàðàòîâ, ïðî-
äóêòîâ. Áîëåå îñòîðîæíî ïîäõîäÿò ê ýòîìó âîïðîñó
ó÷åíûå Èíñòèòóòà áèîôèçèêè (Ìîñêâà). Òàê, Ë.À. Áóë-
äàêîâ â ìîíîãðàôèè �Ðàäèîàêòèâíûå âåùåñòâà è ÷åëî-
âåê� (1990) ïèøåò î òîì, ÷òî âîïðîñ î öåëåñîîáðàçíî-
ñòè ïðèìåíåíèÿ ëþáûõ êîñâåííûõ èëè ïðÿìûõ ñðåäñòâ
è ñïîñîáîâ óñêîðåíèÿ âûâåäåíèÿ èç îðãàíèçìà èíêîð-
ïîðèðîâàííûõ ðàäèîàêòèâíûõ âåùåñòâ èëè ïðåäîòâ-
ðàùåíèå äåïîíèðîâàíèÿ èõ ïðè õðîíè÷åñêîì ïåð-
îðàëüíîì èëè èíãàëÿöèîííîì ïîñòóïëåíèè ðåøàåò-
ñÿ èíäèâèäóàëüíî ñ ó÷åòîì âèäà è êîëè÷åñòâà ðàäèî-
àêòèâíîãî âåùåñòâà, ïóòè, âðåìåíè è äëèòåëüíîñòè åãî
ïîñòóïëåíèÿ, ñîñòîÿíèÿ ïîñòðàäàâøåãî è äîçû âíåø-
íåãî îáëó÷åíèÿ, êîëè÷åñòâà ïîñòðàäàâøèõ è ïðåäïî-
ëàãàåìûõ ïîñëåäñòâèé îò èíêîðïîðèðîâàííûõ ðàäèî-
íóêëèäîâ. Ñ ýòèì íåëüçÿ íå ñîãëàñèòñÿ. Îäíàêî íå
ñîâñåì ÿñíî ïîëîæåíèå î òîì, ÷òî îäíèì èç ëó÷øèõ
ñïîñîáîâ çàùèòû ñëåäóåò ñ÷èòàòü �èñêëþ÷åíèå è îã-
ðàíè÷åíèå ïîòðåáëåíèÿ �çàãðÿçíåííûõ� ïèùåâûõ
ïðîäóêòîâ äî òåõ ïîð, ïîêà ðàäèîàêòèâíîñòü íå ñïà-
äåò äî ïðèåìëåìûõ óðîâíåé, îáåñïå÷èâàþùèõ ïîëíóþ
áåçîïàñíîñòü ÷åëîâåêà�. ×òî æå ñ÷èòàòü �ïðèåìëåìûì
óðîâíåì� è ñêîëüêî æäàòü ýòîãî �ñïàäà�?

Öåëåñîîáðàçíîñòü ïðèìåíåíèÿ òàêèõ ðàäèîçàùèòíûõ
ñðåäñòâ, êàê àëüãèíàòû, ïåêòèíû, ïèùåâûå âîëîêíà, ñîëè
êàëüöèÿ (â ðàçóìíûõ ïðåäåëàõ), ìîðñêàÿ êàïóñòà, áåçâðåä-
íîñòü êîòîðûõ èçó÷åíà êàê â îïûòàõ íà æèâîòíûõ, òàê è â
íàáëþäåíèÿõ íà ëþäÿõ, òðàäèöèîííî ïîòðåáëÿþùèõ èõ
â ïèùó íà ïðîòÿæåíèè âñåé æèçíè, íå âûçûâàåò ñîìíå-
íèé. Ïèùåâûå âîëîêíà, ïåêòèíû, àëüãèíàòû ñïîñîáíû íå
òîëüêî ñíèçèòü èíêîðïîðèðîâàíèå ðàäèîíóêëèäîâ, íî
è ðèñê âîçíèêíîâåíèÿ çàïîðîâ, äèâåðòèêóëîâ, ïîëèïîçà
è ðàêà òîëñòîé è ïðÿìîé êèøêè, ãåìîððîÿ, àòåðîñêëåðî-
çà, ñàõàðíîãî äèàáåòà, æåë÷íîêàìåííîé áîëåçíè. Â òî æå
âðåìÿ èçáûòî÷íîå ïîòðåáëåíèå ïèùåâûõ âîëîêîí è ïåê-
òèíà îáóñëîâëèâàåò áðîæåíèå â òîëñòîé êèøêå, óñèëåí-
íîå ãàçîîáðàçîâàíèå ñ ÿâëåíèÿìè ìåòåîðèçìà, óõóäøå-
íèå óñâîåíèÿ áåëêîâ, æèðîâ, êàëüöèÿ, æåëåçà è äðóãèõ ìè-

foodstuffs� contamination with radioactive cae-
sium.

During working out of the foodstuffs compound
we determined that it is impossible to bring in the
optimal dose of alginate, Laminaria, pectin in the
same product without changes in its organoleptic
and physical-chemical properties. Apart from for
long-term consumption a number of products is
required to minimize the dishes� reiteration, ex-
clude palling on and not to disturb the optimal set
of food substances.

Whereas the radiometric and dosimetric issues of
foodstuffs with alginates, Prussian blue, pectin, food
fibers etc. working out and application are techno-
logically solved, the question of their application
expediency among the whole world is not unam-
biguously solved. According to many experts (Eoll E.J.,
1989; Kolesnikov V.S. et al., 1990; Krasnopevt-
sev V.M., Istomyn A.V., 1993; Istomyn A.V., Krasnope-
vtsev V.M., 1994) any excess of the long-living radi-
onuclides content in diet requires protective pre-
parations and products application. Experts from
the Institute of Biophysics (Moscow) follow a more
careful approach in this issue. Thus L.A. Buldakov in
his monograph �Radioactive substances and man�
(1990) says that the question of any direct or indi-
rect tools and means application expediency for
incorporated radioactive substances elimination
acceleration or their deposition averting under
chronic oral or inhalation entry is to be solved in-
dividually. The type and amount of radioactive sub-
stance, way, time and duration of its entry, exposed
person status and external irradiation dose value,
number of affected persons and estimated conse-
quences of radionuclides incorporation are to be
taken into account. One can not disagree with that.
But the theory that one of the best modes of pro-
tection is to be considered as �exclusion and limi-
tation of the contaminated foodstuffs consump-
tion up to the moment of radioactivity recession
to acceptable levels providing human complete
safety� is not quite clear. What is to be considered
�an acceptable level� and for how long one is to
expect the mentioned �recession�?

From our point of view such radioprotective tools
as alginates, pectin, food fibers, calcium salts (with-
in reasonable limits), sea kale all with comprehen-
sive studied safety both in animal experiments and
observations on humans, traditionally eating them
during all life, application expediency is not in
doubt. The food fibers, pectin, alginates are able
not only to decrease radionuclide incorporation
but also lower the risk of constipation, diverticu-
lums, colon and rectum polyposis and cancer, piles,
atherosclerosis, diabetes mellitus and cholelithia-
sis. At the same time excess consumption of food
fibers and pectin calls forth colon fermentation,
increased gassing with meteorism symptoms, pro-
teins, fats, calcium, iron and other minerals assim-
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íåðàëüíûõ âåùåñòâ. Ïîýòîìó ìû ñ÷èòàåì, ÷òî ñóòî÷íîå
ïîòðåáëåíèå ïèùåâûõ âîëîêîí íå äîëæíî ïðåâûøàòü 25�
30 ã, ïåêòèíîâ � 2�3 ã, àëüãèíàòîâ � 6�10 ã.

Âîïðîñ î ïðèìåíåíèè áåðëèíñêîé ëàçóðè êàê â âèäå
ôàðìïðåïàðàòà (ôåððîöèíà), òàê è â ñîñòàâå ïèùå-
âûõ ïðîäóêòîâ äîëæåí ðåøàòüñÿ èíäèâèäóàëüíî â êàæ-
äîì êîíêðåòíîì ñëó÷àå. Íàøè èññëåäîâàíèÿ (Àñòà-
øåâ Í.Ï., 1990; Êîðçóí Â.Í., 1995) è ðàáîòû äðóãèõ àâòî-
ðîâ (Èëüÿçîâ Ð.Ã. è ñîàâò., 1990; Ðîìàíîâ Ë.Ì., Êîñ-
òþê Ä.Ì., 1993), îáóñëîâèëè âîçìîæíîñòè èñïîëüçîâàíèÿ
åå â ðàöèîíå ïðîäóêòèâíûõ æèâîòíûõ äëÿ ïîëó÷åíèÿ
áîëåå ÷èñòîé ïðîäóêöèè (ìîëîêà, ìÿñà). ×òî æå êàñà-
åòñÿ íàñåëåíèÿ, òî ìû ñ÷èòàåì âîçìîæíûì (íåîáõîäè-
ìûì) èñïîëüçîâàòü áåðëèíñêóþ ëàçóðü â òåõ ðåãèî-
íàõ, ãäå ïèùåâûå ïðîäóêòû ñîäåðæàò ðàäèîíóêëèäû
öåçèÿ â êîëè÷åñòâàõ, ïðåâûøàþùèõ äîïóñòèìûå óðîâ-
íè, è ïðè ïîòðåáëåíèè êîòîðûõ íàñåëåíèå ïîëó÷àåò
äîçó âíóòðåííåãî îáëó÷åíèÿ âûøå äîïóñòèìîé, à äðó-
ãèìè ìåòîäàìè (çàìåíà �ãðÿçíûõ� ïðîäóêòîâ íà �÷èñ-
òûå�, êóëèíàðíàÿ îáðàáîòêà) íå óäàåòñÿ èçáåæàòü ýòî-
ãî. Íà ñåãîäíÿøíèé äåíü òàêèìè ðåãèîíàìè ÿâëÿþòñÿ
ñåâåðíûå ðàéîíû Ðèâíåíñêîé îáëàñòè, ãäå íàñåëåíèå
ïîòðåáëÿåò ïðîäóêòû (ìîëîêî, ìÿñî, êëþêâó, êàðòî-
ôåëü, ãðèáû è äð.) ñî çíà÷èòåëüíûì ñîäåðæàíèåì 137Cs.

Ïðîâåäåíèå àãðîõèìè÷åñêèõ ìåðîïðèÿòèé ïî ñíèæå-
íèþ ïåðåõîäà ðàäèîíóêëèäîâ èç ïî÷âû â ðàñòåíèÿ
(èçâåñòêîâàíèå ïî÷â, âíåñåíèå ìåëèîðàíòîâ, ïîâû-
øåííûõ äîç ìèíåðàëüíûõ óäîáðåíèé) â 2�4 ðàçà ñíè-
æàåò óðîâíè çàãðÿçíåíèÿ ïèùåâûõ ïðîäóêòîâ. Îäíà-
êî ïðè ýòîì ñíèæàåòñÿ ïåðåõîä íå òîëüêî ðàäèîíóê-
ëèäîâ, íî è áèîëîãè÷åñêè çíà÷èìûõ ìàêðî- è
ìèêðîýëåìåíòîâ � êîáàëüòà, ìåäè, öèíêà, æåëåçà, ìàð-
ãàíöà è äð. (Ïðèñòåð Á.Ñ. è ñîàâò., 1991; Ïîïîâ Ä.Ê. è
ñîàâò., 1993; Êîðçóí Â.Í., 1995), ÷òî âëå÷åò çà ñîáîé
ïîâûøåíèå çàáîëåâàåìîñòè ðàñòåíèé, æèâîòíûõ è, ïî
âñåé âèäèìîñòè, ÷åëîâåêà. Êðîìå òîãî, ñàìîîãðàíè÷å-
íèÿ, ýêîíîìè÷åñêàÿ ðàçðóõà óñóãóáèëè ïîðîêè ïèòà-
íèÿ, êîòîðûå îòìå÷àëèñü è â äîàâàðèéíûé ïåðèîä.

Âîçíèêàåò ÷åòâåðòàÿ ïðîáëåìà � èçó÷åíèå ôàêòè÷åñ-
êîãî ïèòàíèÿ íàñåëåíèÿ çàãðÿçíåííûõ ðàéîíîé è ðàç-
ðàáîòêà ìåðîïðèÿòèé ïî åãî êîððåêöèè.

Çàùèòíûå ìåðîïðèÿòèÿ, ïðîâîäèâøèåñÿ íà çàãðÿçíåí-
íûõ òåððèòîðÿõ (îãðàíè÷åíèå ïðîèçâîäñòâà è ïîòðåá-
ëåíèÿ ìåñòíûõ ïðîäóêòîâ, èçâåñòêîâàíèå ïî÷â, âíåñåíèå
ìåëèîðàíòîâ), ðàçëè÷íîå âîñïðèÿòèå íàñåëåíèåì ðèñ-
êà ðàäèàöèè, ïðîáëåìû îáåñïå÷åíèÿ ïðîäóêòàìè ïèòà-
íèÿ ïîñòðàäàâøèõ ðàéîíîâ è, íàêîíåö, ýêîíîìè÷åñêàÿ
ðàçðóõà â ñòðàíå ïðèâåëè ê òîìó, ÷òî ê ëó÷åâîìó ôàêòîðó
(âíåøíåå è âíóòðåííåå îáëó÷åíèå â íàñòîÿùåå âðåìÿ,
äîçû, îñîáåííî íà ùèòîâèäíóþ æåëåçó, ïîëó÷åííûå â
ïðåäûäóùèå ãîäû) ïðèñîåäèíèëñÿ åùå è ôàêòîð ðàçáà-
ëàíñèðîâàííîãî, íåïîëíîöåííîãî ïèòàíèÿ � èçáûòî÷-
íîå ïîñòóïëåíèå â îðãàíèçì óãëåâîäîâ (õëåáà, êðóï, ìà-
êàðîííûõ èçäåëèé, ñàõàðà), íåäîñòàòîê áåëêîâ æèâîòíî-
ãî ïðîèñõîæäåíèÿ, âèòàìèíîâ, ìèêðîýëåìåíòîâ.

Êàê ïîêàçàëè ðåçóëüòàòû èññëåäîâàíèé ó÷åíûõ Ìîñ-
êâû, Êèåâà, Ìèíñêà (Êîëåñíèêîâ Â.Ñ. è ñîàâò., 1990;
Êíèæíèêîâ Â.À., 1992; Èñòîìèí À.Â., Êðàñíîïåâöåâ Â.Ì.,

ilation deterioration. Therefore we consider food
fibers daily consumption is not to exceed 25�30 g,
pectin � 2�3 g, alginates � 6�10 g.

The Prussian blue use issue both as pharmacologi-
cal preparation (ferrocyn) and in content of food-
stuffs is to be settled individually in every specific
case. Our studies (Astashev N.P., 1990; Korzun V.N.,
1995) and works of other authors (Ilyazov R.G. et
al., 1990; Romanov L.M., Kostuk D.M., 1993) made
conditional its use in livestock food for more pu-
rified production (milk, meat). Concerning the
population we consider possible (necessary) Prus-
sian blue application in regions where foodstuffs
include caesium radionuclides in amounts exceed-
ing permissible levels and where respective pro-
duct consumption leads to internal irradiation
dose values over the permissible level. At the same
time other methods (replacement of contaminat-
ed products with �clean� ones, culinary process-
ing) are ineffective. At present such territories are
the northern regions of Rivno province where the
population uses products (milk, meat, cranberries,
potato, mushrooms etc.) with sizable content of
137Cs.

The agrochemical arrangements being carried out
for radionuclides transition decrease from soil to
plants (soil liming, land-reclamation, increased do-
ses of fertilizers application) lower foodstuff conta-
mination levels 2�4 times. However not only is ra-
dionuclide transition decreased but also that of bio-
logically important macro- and microelements �
cobalt, copper, zinc, iron, manganese etc. (Prister B.S.
et al., 1991; Popov D.K. et al., 1993; Korzun V.V., 1995).
The last one is followed by plants, animals and in all
probability human morbidity elevation. Apart from
this, the self-restrictions and economic dislocation
redoubled the nutrition defects that were marked in
the pre-accidental period too.

A fourth problem is emerging here � the issue of
population actual nutrition study in contamina-
ted regions and arrangements for its correction.

The protective arrangements held within the con-
taminated territories (local food production and
consumption restrictions, liming of soils, land-rec-
lamation), different way of radiation risk perception
by population, contaminated regions supplemen-
tation with foodstuffs problem, and finally � eco-
nomic ruin in the state have led to two unfavorable
factors summarization. The radiation factor (exter-
nal and internal irradiation at present, doses re-
ceived in preceding period) was joined by one of
unbalanced, inferior nutrition i.e. excessive con-
sumption of carbohydrates (bread, cereals, maca-
roni, sugar), animal proteins, vitamins, microele-
ments shortage.

According to the study results of experts from Mos-
cow, Kyiv, Minsk (Kolesnikov V.S. et al., 1990; Knizni-
kov V.A., 1992; Istomyn A.V., Krasnopevtsev V.M.,
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1994; Êîðçóí Â.Í., 1995), â ðàöèîíå íàñåëåíèÿ çàãðÿç-
íåííûõ òåððèòîðèé ñíèæåíî ñîäåðæàíèå îâîùåé â
1,6�2,2 ðàçà, ôðóêòîâ è ÿãîä � â 2,5�3 ðàçà, ìîëîêà è
ìîëî÷íûõ ïðîäóêòîâ � â 2�3 ðàçà, ìÿñà � â 1,3�
1,5 ðàçà, ðûáû è íåðûáíûõ ïðîäóêòîâ ìîðÿ � â 1,7�
3,5 ðàçà.

Ó÷èòûâàÿ íåäîñòàòîê â ïî÷âàõ Ïîëåñüÿ ìíîãèõ ìèê-
ðîýëåìåíòîâ, êîòîðûé óñóãóáëÿåòñÿ ïðîâåäåíèåì èç-
âåñòêîâàíèÿ ïî÷â, à òàêæå ìíîãî÷èñëåííûå ïóáëèêà-
öèè î áèîëîãè÷åñêîì äåéñòâèè ïðîäóêòîâ ìîðÿ
(ðûáû, ðàêîîáðàçíûõ è, îñîáåííî, ìîðñêîé êàïóñòû),
ìû â ýêñïåðèìåíòàõ íà æèâîòíûõ è â êëèíè÷åñêèõ íà-
áëþäåíèÿõ íà ëþäÿõ èçó÷èëè ðàäèîçàùèòíîå è îáùå-
òåðàïåâòè÷åñêîå äåéñòâèå âûïóñêàåìûõ ïðîìûøëåí-
íîñòüþ è ðàçðàáîòàííûõ íàìè ñîâìåñòíî ñ òåõíîëî-
ãàìè ïðîäóêòîâ èç ìîðñêîé êàïóñòû (ñàëàòû
�Äàëüíåâîñòî÷íûé�, �Çäîðîâüå�, ñàëàò èç êóêóìàðèè, ïà-
ëî÷êè ïèêàíòíûå, äæåì è äð.). Óñòàíîâëåíî, ÷òî âêëþ-
÷åíèå ýòèõ ïðîäóêòîâ â ðàöèîí æèâîòíûõ ñíèæàåò
íàêîïëåíèå â èõ îðãàíèçìå 137Cs è 85Sr. Èñïîëüçîâàíèå
ýòèõ ïðîäóêòîâ â ïèòàíèè äåòåé èç çàãðÿçíåííûõ ðàéî-
íîâ ñïîñîáñòâîâàëî áîëåå èíòåíñèâíîìó âûâåäåíèþ
ðàäèîíóêëèäîâ ñ ýêñêðåìåíòàìè. Êðîìå òîãî, îòìå-
÷åí ïîëîæèòåëüíûé òåðàïåâòè÷åñêèé ýôôåêò ó 80%
îáñëåäîâàííûõ äåòåé: áîëü â æèâîòå èñ÷åçëà ó 72%, äèñ-
êèíåòè÷åñêèå ÿâëåíèÿ � ó 68%, ïîëîñòíîå ïèùåâàðå-
íèå íîðìàëèçîâàëîñü ó 64%, óëó÷øèëîñü ñîñòîÿíèÿ
ñëèçèñòîé îáîëî÷êè æåëóäêà ó äåòåé ñ ãàñòðîäóîäå-
íàëüíîé ïàòîëîãèåé, íîðìàëèçîâàëñÿ óðîâåíü ãåìî-
ãëîáèíà è ýðèòðîöèòîâ ó äåòåé ñ æåëåçîäåôèöèòíîé
àíåìèåé ëåãêîé ñòåïåíè. Äàííûå ëàáîðàòîðíûõ è êëè-
íè÷åñêèõ èññëåäîâàíèé ïîçâîëèëè ðåêîìåíäîâàòü
ïðîäóêòû èç ìîðñêîé êàïóñòû äëÿ ïèòàíèÿ íàñåëåíèÿ
ïîñòðàäàâøèõ ðàéîíîâ (Êîðçóí Â.Í. è ñîàâò, 1994; Êîð-
çóí Â.Í., Íåäîóðîâ Ñ.È., 1995; Êîðçóí Â.Í., 1995).

Ïîñëå ðàñïàäà Ñîâåòñêîãî Ñîþçà ëàìèíàðèÿ ñòàëà äëÿ
íàñ íåäîñòóïíûì èìïîðòíûì ïðîäóêòîì. Ïîýòîìó ìû
ïðè ñîäåéñòâèè ôèðìû �Ôîðòóíà� (ã.Êàõîâêà) â òå÷å-
íèå 1996�1997 ã. ïðîâåëè èñïûòàíèÿ ìîðñêèõ âîäî-
ðîñëåé Àçîâñêîãî è ×åðíîãî ìîðåé. Èç íèõ íàèáîëåå
ïåðñïåêòèâíîé è ïîëåçíîé îêàçàëàñü çîñòåðà, êîòî-
ðàÿ ïî õèìè÷åñêîìó ñîñòàâó ìàëî ÷åì îòëè÷àåòñÿ îò
ëàìèíàðèè, à ïîëèñàõàðèä çîñòåðèí îáëàäàåò ñâîé-
ñòâîì ñíèæàòü âñàñûâàíèå ðàäèîàêòèâíîãî ñòðîíöèÿ.
Íå âäàâàÿñü ïîäðîáíî â àíàëèç õèìè÷åñêîãî ñîñòàâà
çîñòåðû, îòìåòèì, ÷òî 1 ã (2 òàáëåòêè) ýòîãî âåùåñòâà
îáåñïå÷èâàþò ñóòî÷íóþ ïîòðåáíîñòü ÷åëîâåêà â éîäå,
ìàðãàíöå è ñåëåíå. Ìèíçäðàâ Óêðàèíû äàë ðàçðåøå-
íèå íà âûïóñê ïèùåâîé äîáàâêè �Áèîñòàð. Ïðîäóêò èç
çîñòåðû�.

Äàííûå íàøèõ èññëåäîâàíèé, ïðîâåäåííûõ â äèñïàíñåð-
íîì ýíäîêðèíîëîãè÷åñêîì îòäåëåíèè Òåðíîïîëüñêîé
îáëàñòíîé êëèíè÷åñêîé áîëüíèöû, ñâèäåòåëüñòâóþò î
òîì, ÷òî ïèùåâàÿ äîáàâêà �Áèîñòàð. Ïðîäóêò èç çîñòå-
ðû� äàåò âûðàæåííûé òåðàïåâòè÷åñêèé ýôôåêò ó áîëü-
íûõ ñ ïàòîëîãèåé ïèùåâàðèòåëüíîé, êðîâåòâîðíîé è
èììóííîé ñèñòåì, íîðìàëèçóåò îáìåí ñåëåíà, éîäà (òàá-
ëèöà 3), ÷òî îáåñïå÷èâàåò õîðîøóþ ôóíêöèþ ùèòîâèä-
íîé æåëåçû, à òàêæå îáëàäàåò ðàäèîçàùèòíûìè ñâîéñòâà-

1994; Korzun V.N., 1995) the vegetable content of
contaminated territories population diet is de-
creased 1.6�2.2 times. That of fruit and berries is
2.5�3-fold, milk and dairy produce � 2�3-fold,
meat � 1.3�1.5-fold, fish and non-fish seafood �
1.7�3.5-fold decrease.

Taking into account the lack of microelements in
soils of Polessye that is redoubled by liming, back-
ground of numerous publications about the bio-
logical effect of seafood (fish, Crustacea and espe-
cially sea kale) we studied in animal experiments
and clinical observations in man the radioprotec-
tive and general-therapeutic effects of products
made from sea kale (�Dalnevostochny�, �Zdorovje�
salads, salad from Cucumaria, piquant sticks, jam,
etc.). These products are industrially manufactured
and worked out in our collaboration with the tech-
nologists. We have established that the mentioned
products� inclusion in daily food of animals lowers
the 137Cs and 85Sr incorporated accumulation. These
products� application in nutrition of children
among the contaminated regions promotes more
intensive excretion of radionuclides with excre-
ment. Moreover a positive therapeutic effect is not-
ed in 80% of the examined children: stomach aches
ceased in 72%, dyskinetic phenomena � in 68%.
Intestinal cavitary digestion normalized in 64%,
gastric mucosa status improved in children with
gastroduodenal pathology, hemoglobin level and
red blood cell count normalized in children suffe-
ring mild iron deficiency anemia. The laboratory
and clinical studies results enabled us to recom-
mend sea kale products for nutrition of popula-
tion in the exposed regions (Korsun V.N. et al., 1994;
Korsun V.N., Nedourov S.I., 1995; Korsun V.N., 1995).

After the Soviet Union disintegration Laminaria (sea
kale) has become an unavailable sea product. That is
why we, in collaboration with �Fortune� Co. (city of
Kahovka) during 1996�1997, carried out tests of sea
algae from the Black and Azov Seas. From them
Zostera was found to be the most perspective and
health-giving one. Its chemical content is only a bit
different from that of Laminaria and polysaccharide
zosterin has property of lowering radioactive stron-
tium. Not getting into detailed analysis of Zosters
chemical content it is worth noting that 2 tablets (1 g)
of this substance provides the daily requirement of
iodine, manganese and selenium. The Ministry of Pub-
lic Health of Ukraine issued permission for produc-
tion of food supplement �Biostar. Zostera product�.

Our research held in the Dispensary Endocrinolo-
gy Department of Ternopol Central Clinical Hos-
pital data results testify that the food supplement
�Biostar. Zostera product� gives pronounced
therapeutic effect in patients with digestive, he-
mopioetic and immune systems pathology, nor-
malizes selenium and iodine metabolism (table 3)
that provides proper thyroid function and also
have radioprotective properties. It can be recom-
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TABLE 3
DYNAMICS OF IODINE EXCRETION WITH URINE IN CHILDREN

ÒÀÁËÈÖÀ 3
ÄÈÍÀÌÈÊÀ ÂÛÂÅÄÅÍÈß ÉÎÄÀ Ñ ÌÎ×ÎÉ Ó ÄÅÒÅÉ

Group Age, years Average body Q of body, kBq Amount of iodine, mg�100mL�1 of urine per day
weight, kg 1st day 14th day 28th day 1st day 14th day 28th day

1st (15 children) 11-14 31.3 11.50 8.14 5.55 3.6±0.41 8.4±0.72 12.2±0.83
2nd (14 children) 11-14 32.6 12.11 10.3 8.22 3.5±0.39 3.9±0.42 4.2±0.40

mended for inclusion in the diet of populations
resident in endemic and radionuclide contami-
nated regions.

The ecologically safe foodstuffs� elaboration and
providing all the surviving population after the
ChNPP accident at present in economic disloca-
tion situation is unreal. Therefore in our opinion
the experts, medical staff and public are to endeav-
or on sanitary, hygienic competence of population
various groups and execution of arrangements for
population nutrition real improvement in con-
trolled regions.

Nutrition correction as irradiation risk factor de-
crease is to be executed by dint of:

� the most contaminated foodstuffs withdrawal
from diet � some forest berries, mushrooms, milk
and meat (on the assumption of replacement with
imported ones);

� providing the population with products contai-
ning potassium, calcium, food fibers, pectin substan-
ces, iodine, iron, cobalt and selenium microelements;

� working out and population provision with
foodstuffs decreasing radionuclide accumulation
(seafood, bakery, fruits and vegetables, canned meat,
dairy produce);

� working out and application of products eleva-
ting organism resistance to ionizing radiation i.e.
containing radioprotectors � β-carotene, me-
thionine, taurine; vitamin E, natural antioxidants
(black currant, apple powder, greens, Zostera, sea
kale etc.).

Furthermore the contaminated regions population
nutrition correction is to foresee the organism re-
sistance increase towards also other detrimental
non-radiation, non-ionizing factors.

Organism resistance increase to unfavorable fac-
tors including ionizing radiation is an important
and effective component of survival complex pro-
gram under ecological disaster conditions caused
by environment contamination with heavy me-
tals salts, pesticides, industrial and transport re-
leases, radionuclides. As it was mentioned above
the full value protein optimal content in diet in-
creases organism resistance to many factors inclu-
ding ionizing radiation. Thus after animals� expo-
sure to high γ-radiation doses (6�8 Gy) their life

ìè. Îíà ìîæåò áûòü ðåêîìåíäîâàíà äëÿ âêëþ÷åíèÿ â ðà-
öèîí ïèòàíèÿ íàñåëåíèÿ, ïðîæèâàþùåãî â ýíäåìè÷íûõ
è çàãðÿçíåííûõ ðàäèîíóêëèäàìè ðàéîíàõ.

Ñîçäàíèå ýêîëîãè÷åñêè ÷èñòûõ ïðîäóêòîâ ïèòàíèÿ è
îáåñïå÷åíèå èìè âñåãî ïîñòðàäàâøåãî âñëåäñòâèå àâà-
ðèè íà ×ÀÝÑ íàñåëåíèÿ â ñåãîäíÿøíåé ýêîíîìè÷å-
ñêîé ñèòóàöèè íåðåàëüíî. Ïîýòîìó óñèëèÿ ó÷åíûõ, ìå-
äèöèíñêèõ ðàáîòíèêîâ, îáùåñòâåííîñòè äîëæíû
áûòü íàïðàâëåíû íà ïîâûøåíèå ñàíèòàðíî-ãèãèåíè-
÷åñêîé ãðàìîòíîñòè ðàçëè÷íûõ ãðóïï íàñåëåíèÿ è
ïðîâåäåíèå ìåðîïðèÿòèé ïî óëó÷øåíèþ ôàêòè÷åñêî-
ãî ïèòàíèÿ íàñåëåíèÿ êîíòðîëèðóåìûõ ðàéîíîâ.

Êîððåêöèÿ ïèòàíèÿ êàê ôàêòîð ñíèæåíèÿ ðèñêà îáëó-
÷åíèÿ äîëæíà îñóùåñòâëÿòüñÿ ïóòåì:

� èçúÿòèÿ èç ðàöèîíà íàèáîëåå çàãðÿçíåííûõ ïè-
ùåâûõ ïðîäóêòîâ � íåêîòîðûõ ëåñíûõ ÿãîä, ãðè-
áîâ, ìîëîêà è ìÿñà (ïðè óñëîâèè çàìåíû èõ ïðèâîç-
íûìè);

� îáåñïå÷åíèÿ íàñåëåíèÿ ïðîäóêòàìè � íîñèòåëÿìè
êàëèÿ, êàëüöèÿ, ïèùåâûõ âîëîêîí, ïåêòèíîâûõ âå-
ùåñòâ, ìèêðîýëåìåíòîâ éîäà, æåëåçà, êîáàëüòà, ñåëåíà;

� ðàçðàáîòêè ïðîäóêòîâ, ñíèæàþùèõ íàêîïëåíèå ðà-
äèîíóêëèäîâ (ïðîäóêòû ìîðÿ, õëåáîïðîäóêòû, ïëî-
äîîâîùíûå, ìÿñíûå êîíñåðâû, ìîëî÷íûå ïðîäóêòû),
è ñíàáæåíèå èìè íàñåëåíèÿ;

� ðàçðàáîòêè è âíåäðåíèÿ ïðîäóêòîâ, ïîâûøàþùèõ
óñòîé÷èâîñòü îðãàíèçìà ê èîíèçèðóþùåìó èçëó÷å-
íèþ, ò.å. âêëþ÷àþùèõ ðàäèîïðîòåêòîðû � β-êàðîòèí,
ìåòèîíèí, òàóðèí; âèòàìèí Å, ïðèðîäíûå àíòèîêñè-
äàíòû (÷åðíóþ ñìîðîäèíó, ÿáëî÷íûé ïîðîøîê, îãî-
ðîäíóþ çåëåíü, çîñòåðó, ìîðñêóþ êàïóñòó è ò.ï.).

Êðîìå òîãî, êîððåêöèÿ ïèòàíèÿ íàñåëåíèÿ ïîñòðàäàâ-
øèõ ðàéîíîâ äîëæíà ó÷èòûâàòü ïîâûøåíèå óñòîé÷è-
âîñòè îðãàíèçìà è ê äðóãèì, âðåäíûì íåðàäèàöèîí-
íûì, íåèîíèçèðóþùèì ôàêòîðàì.

Ïîâûøåíèå óñòîé÷èâîñòè îðãàíèçìà ê íåáëàãîïðèÿòíûì
ôàêòîðàì, â òîì ÷èñëå èîíèçèðóþùèì èçëó÷åíèÿì, � âàæ-
íûé, ýôôåêòèâíûé êîìïîíåíò êîìïëåêñíîé ïðîãðàììû
âûæèâàíèÿ â óñëîâèÿõ ýêîëîãè÷åñêîé êàòàñòðîôû, îáóñëîâ-
ëåííîé çàãðÿçíåíèåì îêðóæàþùåé ñðåäû ñîëÿìè òÿæåëûõ
ìåòàëëîâ, ïåñòèöèäàìè, âûáðîñàìè ïðîìûøëåííîãî ïðî-
èçâîäñòâà è òðàíñïîðòà, ðàäèîíóêëèäàìè. Îïòèìàëüíîå ñî-
äåðæàíèå ïîëíîöåííîãî áåëêà â ðàöèîíå ïèòàíèÿ ïîâû-
øàåò óñòîé÷èâîñòü îðãàíèçìà êî ìíîãèì ôàêòîðàì, â òîì
÷èñëå ê èîíèçèðóþùåìó èçëó÷åíèþ. Òàê, ïðè îáëó÷åíèè
æèâîòíûõ áîëüøèìè äîçàìè γ-èçëó÷åíèÿ (6�8 Ãð) ïðîäîë-
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æèòåëüíîñòü èõ æèçíè áûëà áîëüøå, à ñìåðòíîñòü è ðàçâè-
òèå îïóõîëåé ìåíüøå â òåõ ãðóïïàõ, ãäå â ðàöèîíå áûëî
áîëüøå áåëêà. Òàêèìè æå ñâîéñòâàìè îáëàäàþò îòäåëüíûå
àìèíîêèñëîòû � ìåòèîíèí, èçîëåéöèí, òðèïòîôàí, òðåî-
íèí è äð. Ïîâûøàþò óñòîé÷èâîñòü îðãàíèçìà ê èîíèçè-
ðóþùåìó (è òîêñè÷åñêîìó) ôàêòîðó âèòàìèíû. Îíè èíàê-
òèâèðóþò ñâîáîäíûå ðàäèêàëû, òîðìîçÿò ïðîöåññû ïåðå-
êèñíîãî îêèñëåíèÿ ëèïèäîâ. Íàèáîëåå âûðàæåí òàêîé ýô-
ôåêò ó àñêîðáèíîâîé êèñëîòû (âèòàìèíà Ñ), òîêîôåðîëà
(âèòàìèíà Å), êàðîòèíà è ðåòèíîëà (âèòàìèíà À).

Àñêîðáèíîâàÿ êèñëîòà, ñòèìóëèðóÿ èììóííóþ ñèñòåìó,
óêðåïëÿÿ ïðî÷íîñòü êðîâåíîñíûõ ñîñóäîâ, îáëàäàåò òàê-
æå âûðàæåííûì ðàäèîïðîòåêòîðíûì ñâîéñòâîì � èíàê-
òèâèðóåò ñâîáîäíûå ôîðìû êèñëîðîäà, ïîääåðæèâàåò â
âîññòàíîâëåííîì ñîñòîÿíèè SH-ãðóïïû áåëêîâ. Ñîãëàñ-
íî îäíîé èç òåîðèé, àñêîðáèíîâàÿ êèñëîòà, áëîêèðóÿ
ôåðìåíò ãèàëóðîíèäàçó, òîðìîçèò äåëåíèå êëåòîê, ñíè-
æàÿ òåì ñàìûì ðàäèî÷óâñòâèòåëüíîñòü òêàíåé.

Âàæíàÿ ðîëü â ðàäèîçàùèòíîì êîìïëåêñå ïðèíàäëå-
æèò áèîôëàâîíîèäàì. Îíè óêðåïëÿþò ñòåíêè ñîñóäîâ
è âíóòðèêëåòî÷íûå ìåìáðàíû, ïðîÿâëÿþò àíòèîêñè-
äàíòíûå ñâîéñòâà, ñìÿã÷àþò íàðóøåíèÿ ýíåðãåòè÷å-
ñêîãî áàëàíñà, âìåñòå ñ àñêîðáèíîâîé êèñëîòîé è êà-
ðîòèíîì îáåñïå÷èâàþò ñíèæåíèå �ïîëîìêè� â îðãà-
íèçìå ïðè îáëó÷åíèè.

×òîáû îáåñïå÷èòü ïîñòóïëåíèå âñåõ âàæíûõ ïèùåâûõ
âåùåñòâ â îðãàíèçì, ïèòàíèå äîëæíî áûòü ðàçíîîá-
ðàçíûì, ñ îáÿçàòåëüíûì âêëþ÷åíèåì â ðàöèîí ôðóê-
òîâ, îâîùåé (ôðóêòû è îâîùè ìîæíî äî íåêîòîðîé
ñòåïåíè çàìåíèòü ñîêàìè, îñîáåííî ñ ìÿêîòüþ, èëè
ïþðå), ìîëî÷íûõ, ìÿñíûõ è ðûáíûõ áëþä. Â ñëîæèâ-
øåéñÿ ýêîíîìè÷åñêîé ñèòóàöèè òðóäíî äàâàòü ðåêî-
ìåíäàöèè ïî ïðîäóêòîâîìó íàáîðó è íàäåÿòüñÿ íà èõ
âûïîëíåíèå. È âñå æå ìû ðåêîìåíäóåì, ïî âîçìîæíî-
ñòè, â ñóòî÷íûé ðàöèîí âêëþ÷àòü: 200�250 ã íåæèðíî-
ãî ìÿñà, ìÿñíûõ è ðûáíûõ ïðîäóêòîâ, 300�350 ã õëåáà,
â òîì ÷èñëå íå ìåíåå 200�250 ã èç ìóêè ãðóáîãî ïîìî-
ëà, 300�350 ã êàðòîôåëÿ, 50�100 ã ñûðà èëè òâîðîãà,
0,5 ë ìîëîêà èëè êèñëîìîëî÷íûõ ïðîäóêòîâ (êåôèðà,
ðÿæåíêè, ïðîñòîêâàøè, éîãóðòà), 400�500 ã îâîùåé
(â ïåðâóþ î÷åðåäü ìîðñêèõ âîäîðîñëåé, ìîðêîâè, êà-
ïóñòû, ñâåêëû, ðåäèñà, òîìàòîâ), 20�25 ã æèâîòíûõ æè-
ðîâ (ëó÷øå ñàëà), 20�25 ã ðàñòèòåëüíûõ æèðîâ, 40�45 ã
êðóï (æåëàòåëüíî ãðå÷íåâîé èëè îâñÿíîé), 150�200 ã
ôðóêòîâ èëè ñîêîâ èç íèõ.

Òàêîé ðàöèîí ïèòàíèÿ îáåñïå÷èò ñóòî÷íîå ïîñòóïëå-
íèå îñíîâíûõ ïèùåâûõ âåùåñòâ è, òàêèì îáðàçîì, ïî-
âûñèò óñòîé÷èâîñòü îðãàíèçìà ê íåáëàãîïðèÿòíûì
ôàêòîðàì âíåøíåé ñðåäû, â òîì ÷èñëå ðàäèàöèîííîìó.

span was higher and mortality with tumor gene-
sis � lower in study groups with more protein
content in diet. The separate amino-acids (me-
thionine, isoleucine, tryptophan, threonine etc.)
have the same properties. Vitamins increase or-
ganism resistance to ionizing (and toxic) factors.
They inactivate free radicals, inhibit lipid peroxi-
dation processes. The effect is most expressed in
ascorbic acid (vitamin C), tocopherol (vitamin E),
carotene and retinol (vitamin A).

Ascorbic acid stimulates the immune system, in-
creases blood vessels� durability and also has a pro-
nounced radioprotective quality of free oxygen
forms inactivation, maintains the SH-groups of
proteins reduced. According to one theory, ascor-
bic acid blocking the hyaluronidase enzyme inhib-
its cell division, decreasing respectively tissues� ra-
dio-sensitivity.

Bioflavonoids are an important part of the radio-
protective complex. These compounds strength-
en the vascular wall and intracellular membranes,
express antioxydative properties, mitigate energy
balance disorders, jointly with ascorbic acid and
carotene provide the lowering of �breakage� ex-
tent in organism under the irradiation.

To provide all the necessary food components con-
sumption, the nutrition is to be multifarious with
obligatory inclusion of fruit, vegetables (fruit and
vegetables to a certain extent can be replaced by
juices, especially with pulp, or puree), milk, meat
and fish dishes in the diet. Within the present eco-
nomical situation the recommendations for pro-
ducts� variety can hardly be done with expectation
of their fulfilment. But still we recommend as far as
possible to include the following in the daily diet:
200�250 g of non-fat meat, meat and fish products,
300�350 g of bread including 200�250 g of that
from coarse ground flour, 300�350 g of potatoes,
50�100 g of cheese or curd, 0.5 l of milk or sour
dairy produce (kefir, ryazhenka, curdled milk, yo-
ghurt,), 400�500 g of vegetables (first of all sea al-
gae, carrot, cabbage, red beet, garden radish, toma-
toes), 20�25 g of animal fats (lard preferable), 20�
25 g of vegetable fat, 40�45 g of buckwheat or
oatmeal, 150�200 g of fruits or juices from them.

Such a daily diet will provide the daily consump-
tion of main food substances and thus increase the
resistance of the organism towards unfavorable
environmental factors including radiation.
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