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 !" 663.18 

 .!. !"#$%&'($)', *.!. +',-"#', ../.  #'0,"#' 

 !"#$%&' ()$*+,"$-.!//0' -!1/&2!$%&' */&.!"$&-!- 

1*+2/ 3456 – +.67+.812!/*. 796:.  

42*1.;/*<*=22 

 !"#$%!#& "'()* +),"%-).# /-0$&'1 !%2)&#*$0"# ) 2%/#-

.#&# ,%$"%/#3'4!5'&&%4!6 2%-03'&&%+% +),"%-).#!# 5 /#3'4!5' 

2)!#!'-6&%1 4"',7 2") /0-6!)5)"%5#&)) ,"%(('1 ) 2%-03'&)) 

8!)-%5%+% 42)"!#. 

#$%&' &( )*+,-.-/, /0&123&4 %* 567,.68 .-7, '&+.--.9*%&(-

'-/ & '*+7&'*0:%68 7&%,;( &'& .*(0&<%64 5&-0-9&<;7+& *+,&/%64 

/;3;7,/, 1/012,71 =&,*,;0:%6; 7.;$6. >.& =-$5-.; =&,*,;0:%-8 7.;$6 

?<&,6/*;,71 ;; =-0%-@;%%-7,:, ,.;. -5-7%-/*%%68 & 75*0*%7&.-/*%%68 

%*5-. =&,*,;0:%64 7-;$&%;%&8, %;-54-$&'64 '&+.--.9*%&('? $01  

=-7,.-;%&1 .*7,?3;8 +0;,+& & 7&%,;(* +-%;<%-9- @;0;/-9- =.-$?+,*. 

A %*?<%-8 0&,;.*,?.; =-70;$%;; /.;'1 (*';,%-; /%&'*%&; ?$;-

01;,71 +?0:,?.; ,-=&%*'5?.*, =;.7=;+,&/*' ;9- &7=-0:(-/*%&1 / =&3;-

/-8, )*.'*@;/,&<;7+-8, +-%7;./%-8 =.-'6B0;%%-7,& & +-.'-=.-&(-

/-$7,/; [1]. C;%%-7,: D,-9- .*7,;%&1 -5?70-/0&/*;,71 ;9- ?.-E*8%--

7,:2, 4&'&<;7+&' 7-7,*/-', %;=.&4-,0&/-7,:2 =.& /-($;06/*%&&. 

F-=&%*'5?. ((;'01%*1 9.?B*, Helianthus tuberosus, =-$7-0%;<%&+ 

+0?5%;%-7%68) – D,- '%-9-0;,%;; +0?5%;%-7%-; .*7,;%&;. G*(;'%-8 

<*7,:2 %*=-'&%*;, =-$7-0%;<%&+. H,;5;0: =.1'-8 +.;=+&8, &%-9$* $- 

4 ' / /67-,?. "-.%;/*1 7&7,;'* '-3%*1, 90?5-+*1 [2].  

F-=&%*'5?. D+-0-9&<;7+& =0*7,&<;% & =.-&(.*7,*;, / .*(0&<%64 

+0&'*,&<;7+&4 (-%*4: -, ,.-=&+-/ $- 7;/;.%64 .*8-%-/ (;'0;$;0&1. 

F-=&%*'5?. – D,- %;=.&4-,0&/*1 567,.-.*7,?3*1 +?0:,?.*, 7=-7-5%*1 

$*E; / %;50*9-=.&1,%64 ?70-/&14 $*/*,: ?7,-8<&/6; ?.-E*& +0?5%;8 

& (;0;%-8 '*776. >.& D,-' =- ?.-E*8%-7,& (;'01%*1 9.?B* =.;/-74--

$&, +*.,-);0: & 7*4*.%?2 7/;+0?. 

F-=&%*'5?. – $;87,/;%%68 5&-0-9&<;7+&8 (*3&,%&+. #% ';%:-

B;, <;' $.?9&; .*7,;%&1, %*+*=0&/*;, %&,.*,6, ,1E;06; ';,*006, .*-

$&-%?+0&$6. I9- '-E%- +?0:,&/&.-/*,: %* D+-0-9&<;7+& %;50*9-=.&-

1,%64 (;'014. "0?5%& & =.-$?+,6, =-0?<;%%6; &( %&4, 5;(-=*7%6  

/ -,%-B;%&& ,-+7&<%64 &-%-/. 
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J*7,;%&1 ,-=&%*'5?.* %; %?E$*2,71 / -5.*5-,+; =;7,&@&$*'&, 

,*+ +*+ ?7,-8<&/6 +- '%-9&' 5-0;(%1' & /.;$&,;01', / ,-' <&70; )&-

,-),-.;, +-0-.*$7+-'? E?+? & %;'*,-$;, /70;$7,/&; <;9- $*2, =-0%--

@;%%?2 D+-0-9&<;7+& 5;(-=*7%?2 =&3;/?2 & +-.'-/?2 =.-$?+@&2. 

F-=&%*'5?. =.&/0;+*;, /%&'*%&; &770;$-/*,;0;8 %; ,-0:+- 7/--

;8 =.-$?+,&/%-7,:2, %- & ?%&+*0:%6' 4&'&<;7+&' 7-7,*/-' [3, 4]. 

"0?5%& ,-=&%*'5?.* 7-$;.E*, -+-0- 25 % 7?4&4 /;3;7,/, -7%-/%?2 

'*77? +-,-.64 7-7,*/012, ?90;/-$6. >.;&'?3;7,/;%%- D,- ).?+,-(*-

%6, ,.;. =-0&';.6 ).?+,-(6. H.;$& %&4 %*&5-0;; @;%&,71 &%?0&% – .;-

(;./%68 =-0&7*4*.&$ ,-=&%*'5?.*. H-$;.E*%&; &%?0&%* / +0?5%14 

$-7,&9*;, 80 % -, 7?4&4 /;3;7,/.  

"0?5%& ,-=&%*'5?.* 5-9*,6 =&3;/6'& /-0-+%*'&, +-,-.6; 

=.;$7,*/012, 7-5-8 +-'=0;+7 =-0&7*4*.&$-/ (=;+,&%-/, +0;,<*,+&, 

@;0020-(6, 9;'&@;0020-() 7 0&9%&%-' & 7/1(*%%6'& 7 %&'& 5;0+-/6-

'& /;3;7,/*'&. >;+,&%-/64 /;3;7,/ / ,-=&%*'5?.; 7-$;.E&,71 $- 

11 % -, '*776 7?4-9- /;3;7,/*, +0;,<*,+& 2–4 %. A 7-7,*/ +0?5%;8 ,--

=&%*'5?.* /4-$1, ,*+E; 5;0+&, *'&%-+&70-,6, -.9*%&<;7+&; & E&.%6; 

+&70-,6, /&,*'&%6, '&%;.*0:%6; /;3;7,/* (.&7. 1). 

 

J&7. 1. K&'&<;7+&8 7-7,*/ +0?5%;8 ,-=&%*'5?.* 

H?3;7,/?23&; ,;4%-0-9&& =;.;.*5-,+& +0?5%;8 /+02<*2, / 7;51 

/6$;0;%&; &%?0&%*, +-,-.68 =.&';%1;,71 / 0;<;5%--=.-)&0*+,&<;7-

+-' =&,*%&& 5-0:%64 7*4*.%6' $&*5;,-' & 7;.$;<%--7-7?$&7,6'& (*-

5-0;/*%&1'&. ".-'; ,-9-, &%?0&% 1/01;,71 =.;5&-,&+-' & $-5*/01;,71 

/ 8-9?.,6 & %*=&,+&, %-.'*0&(?23&; .*5-,? +&B;<%&+*. 

>-70; /6$;0;%&1 &%?0&%* -7,*;,71 5&-'*77* +0?5%;8, ,*+ %*-

(6/*;'68 E-', +-,-.68 &7=-0:(?;,71 / +*<;7,/; +-.'* $01 7;0:7+--

4-(187,/;%%64 E&/-,%64. #$%*+- =&,*,;0:%*1 @;%%-7,: E-'* '*0*, 
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D,- 7/1(*%- 7 %&(+&' 7-$;.E*%&;' / %;' 5;0+*, +.-'; ,-9-, .*7,&-

,;0:%68 5;0-+, +*+ =.*/&0-, %; 75*0*%7&.-/*% =- .1$? %;(*';%&'64 

*'&%-+&70-,.  

H ?<;,-' /6B;7+*(*%%-9- =.;$7,*/010- &%,;.;7 -@;%&,: D));+-

,&/%-7,: &7=-0:(-/*%&1 +0?5%;8 ,-=&%*'5?.* / +*<;7,/; 76.:1 $01 

5&-,;4%-0-9&<;7+&4 =.-@;77-/ %* =.&';.; ,.*$&@&-%%64 ,;4%-0-9&8 

=-0?<;%&1 5;0+-/64 +-.'-/64 $.-EE;8 & D,&0-/-9- 7=&.,*. 

H D,-8 @;0:2 +0?5%& &(';0:<*0& & =-0?<;%%?2 '*77? 9&$.-0&-

(-/*0& $01 =;.;/-$* =-0&- & -0&9-7*4*.&$-/ / =-,.;501;'6; '&+.--.-

9*%&('*'& '-%-7*4*.&$6 =.& 9&$.-'-$?0; 8. L770;$-/*%- %;7+-0:+- 

.;E&'-/ 9&$.-0&(*: /-$%68 (.G 6), +&70-,%68 (7;.%-8 +&70-,-8 .*(-

0&<%-8 +-%@;%,.*@&&, .G -, 1,8 $- 4,5), 9&$.-0&( =-$ &(56,-<%6' $*/-

0;%&;' & =.& .*(0&<%-8 ,;'=;.*,?.;. 

G*.*7,*%&; +-0&<;7,/* '-%-7*4*.&$-/ / 9&$.-0&(*,; -@;%&/*0& 

=- 7-$;.E*%&2 .;$?@&.?23&4 /;3;7,/ (JA) D5?0&-7,*,&<;7+&' ';,--

$-'. G* $&*9.*''*4 =.;$7,*/0;%6 +-%@;%,.*@&& JA / 9&$.-0&(*,*4 

=.& .*(0&<%64 ?70-/&14 9&$.-0&(* (.&7. 2). 

 

# 

 

$ 5 
J&7. 2. M*/&7&'-7,: +-%@;%,.*@&& JA / 9&$.-0&(*,; -, .;E&'* 9&$.-0&(*: 

# – t = 100 °C, 1 <; $ – t = 113 °C, 20 '&%; 5 – t = 121 °C, 1 < 

>.& *,'-7);.%-' $*/0;%&& %*&5-0:B&8 =.&.-7, JA =-0?<;% =.& 

+-%@;%,.*@&& 7;.%-8 +&70-,6 0,5 % & ,;'=;.*,?.; 100 °C. >.& $*%%64 

?70-/&14 +-%@;%,.*@&1 .;$?@&.?23&4 /;3;7,/ / 9&$.-0&(*,; =-/6-

B*0*7: / ,;<;%&; 3 < & 7-7,*/&0* + ,.;,:;'? <*7? 1,8 % (.&7. 3).  
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>.& 9&$.-0&(; =-$ &(56,-<%6' $*/0;%&;' 0,5 *,' (t = 113 °H) 

/ ,;<;%&; 5–20 '&% 7-$;.E*%&; JA / 9&$.-0&(*,; =-/67&0-7: $-  

7,3–6,5 % (.&7. 4). 

 

J&7. 3. L(';%;%&; +-%@;%,.*@&& JA / =.-@;77; 9&$.-0&(* +0?5%;8 

,-=&%*'5?.* =.& *,'-7);.%-' $*/0;%&& (100 ºH) 
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J&7. 4. L(';%;%&; +-%@;%,.*@&& JA / 9&$.-0&(*,; =.& 9&$.-0&(;  

5&-'*776 +0?5%;8 ,-=&%*'5?.* =.& &(56,-<%-' $*/0;%&& 0,5 *,' 

H%&E;%&; +-%@;%,.*@&& JA 7 ,;<;%&;' /.;';%& (5-0;; 5 '&%) 

/ =.-@;77; 9&$.-0&(* =.-&74-$&,, =--/&$&'-'?, / .;(?0:,*,; &4 .*(0--

E;%&1. 
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 /;0&<;%&; &(56,-<%-9- $*/0;%&1 $- 1 *,' (121 °H) %; =.&/;0- 

+ =-/6B;%&2 7-$;.E*%&1 JA / 9&$.-0&(*,*4 +*+ /-$%64, ,*+ & +&70-,-

%64 (7'. .&7. 2, 5). 

F*+&' -5.*(-', %*&5-0;; D));+,&/%6'& ?70-/&1'& 9&$.-0&(* 

-+*(*0&7:: ,;'=;.*,?.* 113 °H (&(56,-<%-; $*/0;%&; 0,5 *,'), +-%@;%-

,.*@&1 7;.%-8 +&70-,6 0,5 %, 9&$.-'-$?0: 8, =.-$-0E&,;0:%-7,:  

5–20 '&%. >.-/;$;%&; 9&$.-0&(* / ,*+-' .;E&'; =.&/-$&, + +-%@;%-

,.*@&& JA / 9&$.-0&(*,; 6,0–7,3 %. 

K.-'*,-9.*)&<;7+&8 +*<;7,/;%%68 *%*0&( 9&$.-0&(*,* =-+*(*0 

-,7?,7,/&; / %;' =-0&- & -0&9-7*4*.-/, '-%-7*4*.&$%*1 7-7,*/0123*1 

=.;$7,*/0;%* ).?+,-(-8 & 902+-(-8. >.&<;' +-%@;%,.*@&1 ).?+,-(6 

(%*<&,;0:%- 5-0:B;, <;' 902+-(6. 

>-0?<;%%68 9&$.-0&(*, &7=-0:(-/*0& / +*<;7,/; =&,*,;0:%-8 

7.;$6 =.& +?0:,&/&.-/*%&& $.-EE;8 .-$* 9andida scottii NO-1 / =;-

.&-$&<;7+&4 ?70-/&14 %* +*<*0+; 7 <&70-' 160 -5/'&% =.& ,;'=;.*,?.; 

37 °H. >-$9-,-/+* 9&$.-0&(*,* + 5&-4&'&<;7+-8 =;.;.*5-,+; (*+02<*-

0*7: / .*(5*/0;%&& ;9- /-$-8, /%;7;%&& 7-0;8 )-7)-.* & +*0&1 %;8,.*-

0&(*@&& *''&*<%-8 /-$-8 $- .G 5,0 (-$%-/.;';%%- – &7,-<%&+ *(-,*). 

J;(?0:,*,6 +?0:,&/&.-/*%&1 =.&/;$;%6 / ,*50&@;. 

 !"#$#%&'( )**&"%(+,!-%( ,#"!.'&,(/ 0(!1#--2 34!55&6 

,# 7(34!'($#%& "'80,&6 %!.(,#1084# 

"-%@;%,.*@&1 5&-'*776, 9/0
JA &74., % 

76.-8 7?4-8 

P+-%-'.  

+-D))&@&;%, 
H-$;.E*%&; 5;0+*, % 

1,6 25,88 7,14 0,51 49,9 

 
>.&/;$;%%6; 7.;$%;*.&)';,&<;7+&; $*%%6; ,.;4 -=6,-/ =-+*-

(6/*2,, <,- =-0?<;%%68 9&$.-0&(*, 1/01;,71 5&-0-9&<;7+& $-5.-+*<;-

7,/;%%6', -5;7=;<&/*1 /67-+&8 7Q;' '&+.-5%-8 5&-'*776 7 7-$;.E*-

%&;' 5;0+* 49,9 %. 

 $;0:%*1 7+-.-7,: .-7,* $.-EE;8, .*77<&,*%%*1 =- &(';%;%&2 

-=,&<;7+-8 =0-,%-7,& 7?7=;%(&& (D), 7-7,*/&0* / 0-9*.&)'&<;7+-8 )*-

(; (0,60 ± 0,08)<
-1

 (.&7. 5). 

H5.*E&/*%&; ?90;/-$%-8 <*7,& 9&$.-0&(*,* $.-EE*'& Sac-

charomyces cerevisiae =.& &74-$%-8 +-%@;%,.*@&& JA 7,3 % / ,;<;%&; 

22 < =-+*(*0- /67-+?2 7+-.-7,: 7=&.,-/-9- 5.-E;%&1. J*7<;,%*1 /;0&-

<&%* /64-$* D,&0-/-9- 7=&.,* 7 1 , +0?5%;8 7-7,*/&0* 10,9 ± 1,0 $*0. 
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J&7. 5. ".&/*1 .-7,* $.-EE;8 %* 9&$.-0&(*,; +0?5%;8 ,-=&%*'5?.* 

F*+&' -5.*(-', =-+*(*%-, <,- +0?5%& ,-=&%*'5?.* '-9?, .*7-

7'*,.&/*,:71 +*+ =-,;%@&*0:%-; 76.:; $01 5&-,;4%-0-9&<;7+&4 =.--

@;77-/. R&$.-0&(*,, =-0?<;%%68 %* &4 -7%-/;, 1/01;,71 5&-0-9&<;7+& 

$-5.-+*<;7,/;%%6' 7?57,.*,-' & '-E;, 56,: &7=-0:(-/*% / +*<;7,/; 

=&,*,;0:%-8 7.;$6 =.& +?0:,&/&.-/*%&& '&+.--.9*%&('-/ / ,;4%-0--

9&& =-0?<;%&1 '&+.-5%-8 5&-'*776 .*(0&<%-9- %*(%*<;%&1 & 5&-0-9&-

<;7+& *+,&/%64 /;3;7,/.  

9.(-!" '(%&4#%842 

1. >*7:+- G.S. F-=&%*'5?. – 5&-,;4%-0-9&<;7+&8 =-,;%@&*0 $01 

=&3;/64, 0;<;5%64, ,;4%&<;7+&4, +-.'-/64 & D+-0-9&<;7+&4 @;0;8 // 

F-=&%*'5?. & ,-=&%7-0%;<%&+ – =.-50;'6 /-($;06/*%&1 & &7=-0:(--

/*%&1: '*,;.&*06 III A7;7-2(. %*?<.-=.-&(/. +-%). – #$;77*: S*1+, 

1991. – H. 26–50. 

2. P%@&+0-=;$&1 ".?9-7/;, / =-$ .;$. N.T. U+-/0;/*. – S.: G*?-

+*, 2001. – 338 7. 

3. "*4*%* O.S., N.*7&'-/&< A.A. O&-4&'&1 ,-=&%*'5?.*. – "&-

B&%;/, 1974. – 79 7. 

4. V*&% H.H. F-=&%*'5?.: %-/68 =?,: + ($-.-/:2 & +.*7-,;. – 

S.: W&,-%+, 2000. – 128 7. 
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