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Summary. This paper presents the rationale for the control of biogenic amines in foods on the basis of data 

on the role of biogenic amines in the formation of the functional properties of the human body. Scientifically based 

factors of production and accumulation of biogenic amines in wine production. Much attention is paid to the analy-

sis of factors affecting the formation of biogenic amines in wine production. The range of biogenic amines in wine 

production, taking into account the characteristics of manufacturing processes, as well as the concentration of toxic 

effects on the human body. 
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.*!/!01!. )(6* – (,95GD(-05/6* ,5*;6=B 6.1(-*9. $*,-.4 4(6. C.4(,(- *- ,*2-. 

4(6*<2.3., H9*5*<(( 0<* 12*(C2.,-.6(:, <*3. ?2*;.:, 1.2.+0-2*4 12*A0,,. @02+06-.A((, 

-086*5*<(( 12(<*-*4506(: ( 4=302;9(.  

I*,9*5/9? 4(6* – H-* 12*3?9- ;(C6030:-05/6*,-( +(92**2<.6(C+*4, -* 6.2:3? , 4(-.-

+(6.+( ( +(92*H50+06-.+(, 4(6* +*;0- ,*302;.-/ 4 ,4*0+ ,*,-.40 40>0,-4., *9.C=4.G>(0 

-*9,(D6*0 30B,-4(0 6. *2<.6(C+ D05*409. – +(9*-*9,(6=, 7(*<066=0 .+(6= ( -.3..  

�+(6= – *7F(26=B 95.,, .C*-,*302;.>(8 *2<.6(D0,9(8 ,*03(606(B, 12*3?9-= C.-

+0>06(: *36*<*, 34?8 (5( -2J8 .-*+*4 4*3*2*3. 4 .++(.90 NH3 6. *2<.6(D0,9(0 2.3(9.-

5= R [1]. 

) 1(>04=8 12*3?9-.8 6.(7*500 D.,-* 4,-20D.G-,: ,503?G>(0 .+(6=: 

– .5(@.-(D0,9(0 (1?-20,A(6, 9.3.402(6, ,102+(6); 

– .2*+.-(D0,9(0 (-(2.+(6, 2-@06(5H-(5.+(6); 

– <0-02*A(95(D0,9(0 (<(,-.+(6, -2(1-.+(6) [1]. 

E(*<066=0 .+(6= (306-(@(A(2*4.6= 4 2.C5(D6=8 1(>04=8 12*3?9-.8, -.9(8 9.9 

2=76=0 12*3?9-=, +:,* ( +:,6=0 12*3?9-=, +*5*D6=0 12*3?9-=, 4(6*, 1(4*, *4*>(, 

@2?9-=, *208( ( F*9*5.3 [2,3]. �.(7*500 2.,12*,-2.6066=+( (C 7(*<066=8 .+(6*4 4 

12*3?9-.8 1(-.6(: :45:G-,: <(,-.+(6, -(2.+(6, 9.3.402(6, 2-@06(5H-(5.+(6, ,102+(6, 

,102+(3(6, 1?-20,A(6, -2(1-.+(6. I*5(.+(6=, -.9(0 9.9 1?-20,A(6, 9.3.402(6, ,102+(6, 

,102+(3(6, 0,-0,-4066=+ *72.C*+ 12(,?-,-4?G- 4 12*3?9-.8 1(-.6(: ( ?D.,-4?G- 4 2*,-

-0 ( 12*5(@02.A(( 950-*9 [4,5].  

%*6A06-2.A(: 7(*<066=8 .+(6*4 4 1(>04*+ 12*3?9-0 C.4(,(- *- 0<* 12(2*3= ( *- 

4(3. 12(,?-,-4?G>(8 4 60+ +(92**2<.6(C+*4.  

) 60@02+06-(2*4.66=8 1(>04=8 12*3?9-*4, 6.5(D(0 7(*<066=8 .+(6*4 4=F0 *120-

305066*<* ?2*46: 2.,,+.-2(4.0-,: 9.9 +.2902 9.D0,-4., 1*,9*5/9? ,4(30-05/,-4?0- * 60;0-

5.-05/6*B .9-(46*,-( +(92**2<.6(C+*4 ( 6.2?F06(( -086*5*<(( 12*(C4*3,-4. 12*3?9-..  
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$*302;.6(0 <(,-.+(6., 1?-20,A(6. ( 9.3.402(6. *7=D6* ?405(D(4.0-,: 12( 1*2D0 

2=7= ( +:,., 4 -* 420+: 9.9 9*6A06-2.A(: ,102+(6. ( ,102+(3(6. 4 8*30 H-*<* 12*A0,,. 

,6(;.0-,: [6]. I2( ?1*-207506(( 2=7=, 1*3402<F0B,: 1*2D0, D.>0 4,0<* 4*C6(9.G- (6-

A(306-= <(,-.+(6*4*B (6-*9,(9.A(( 1*-207(-05:. K72.C*4.6(0 <(,-.+(6. 4 +*2,9*B 2=-

70 ,4:C=4.G- , 2.C4(-(0+ +(92**2<.6(C+*4 [7,8]. �D06=+( ?,-.6*4506*, D-* <(,-(3(6 

+*;0- 9.-.7*5(C(2*4.-/,: 4 +=F0D6*B -9.6( 2=7 34?+: ,1*,*7.+(. ) 6*2+.5/6=8 @(-

C(*5*<(D0,9(8 ?,5*4(:8 12*(,8*3(- 30C.+(6(2*4.6(0 .+(6*9(,5*- , *72.C*4.6(0+ ?2*-

9.6(6*4*B 9(,5*-= 1*3 30B,-4(0+ @02+06-. <(,-(3.C=. I2*A0,, 309.27*9,(5(2*4.6(: , 

*72.C*4.6(0+ <(,-.+(6. 12*-09.0- 12( 7.9-02(.5/6*B 1*2D0 2=7= [9,10]. 
) -.9*B 2=70 9.9 ,9?+72(:, ,05/3/, -?60A, ,.23(6= 7=5( *76.2?;06= <(,-.+(6, 

1?-20,A(6, 9.3.402(6, -(2.+(6, ,102+(6, ,102+(3(6 [10,11,12,13]. 
"2?<(0 .+(6=, -.9(0 9.9 -2(H-(5.+(6 ( 3(+0-(5.+(6 +*<?- 12(,?-,-4*4.-/ 4 2=70 

( 2=76*B 12*3?9A(( ( 1* (8 9*6A06-2.A(( +*;6* *120305(-/ ,40;0,-/ 12*3?9-. 
[14,15,16].  

�+(6= -.9;0 7=5( *76.2?;06= 4* @2?9-.8 ( *4*>.8 [17,18]. �09*-*2=0 ,*9(, 609-
-.2= ( 5(+*6.3=, (C<*-*4506=0 (C .105/,(6*4, +.5(6=, 5(+*6*4, <20B1@2?-*4, +.63.2(-
6*4, 95?76(9(, ,+*2*3(6= ( 4(6*<2.3. ,*302;.- 7(*<066=0 .+(6= 4 2.C5(D6*B 9*6A06-
-2.A(( [19]. Halasz �. ( ,*.4-. [20] *76.2?;(5( 4=,*9(0 9*6A06-2.A(( .+(6*4 4 .105/,(-
6*4*+ ,*90 (6*2.3206.5(6, -2(1-.+(6), -*+.-.8 (-(2.+(6, -2(1-.+(6, <(,-.+(6), 7.6.6.8 
(-(2.+(6, 6*2.3206.5(6., -2(1-.+(6, ,02*-*6(6), ,5(40 (-(2.+(6, 6*2.3206.5(6) ( 5(-
,-/:8 F1(6.-. (<(,-.+(6). 

L06(5H-(5.+(6 :45:0-,: 0,-0,-4066=+ 9*+1*606-*+ 9.9.*-7*7*4 ( -.9(+ *72.C*+ 
,*302;(-,: 4 F*9*5.30 ( 9*63(-02,9(8 (C305(:8, ,*302;.>(8 F*9*5.3. �09*-*2=0 4(3= 
<2(7*4 -.9;0 ,*302;.- 4=,*9(B ?2*406/ @06(5H-(5.+(6. [15]. 

E*5/F(6,-4* 12*3?9-*4, 4 9*-*2=8 2.C4(4.G-,: +*5*D6*9(,5=0 7.9-02((, ,*302;.- 
C6.D(-05/6*0 9*5(D0,-4* 1?-20,A(6., 9.3.402(6., <(,-.+(6., -(2.+(6. [6]. L02+06-(2*-
4.66=0 *4*>( 1203,-.45:G- ,*7*B 0>0 *3(6 95.,, 1(>04=8 12*3?9-*4, 4 9*-*2*B 7=5( 
*76.2?;06= 7(*<066=0 .+(6=. K,6*46=+( 7(*<066=+( .+(6.+( 4 94.F06*B 9.1?,-0 :4-
5:G-,: <(,-.+(6, -(2.+(6, 1?-20,A(6 ( 9.3.402(6, 4 -* 420+: 9.9 @06(5H-(5.+(6 ,*302-
;(-,: 4 607*5/F(8 9*5(D0,-4.8 [6,21,22]. 

�,-.6*4506*, D-* +:,* ( +:,6=0 12*3?9-= ,*302;.- -(2.+(6, 9.3.402(6, 1?-20,A(6, 
,102+(6, ( ,102+(3(6 [17,23,24,25]. 

Maijala R.L. ( ,*.4-. [26] ?,-.6*4(5(, D-* 12( 9*1D06(( 4 9*57.,0 1*4=F.0-,: 9*6-
A06-2.A(: <(,-.+(6. ( -(2.+(6.. )* 420+: 12*A0,,. ,*C204.6(: 9*57.,=, 4 -0D06(0 102-
4=8 3 ,?-*9 9*6A06-2.A(: <(,-.+(6. ?405(D(4.0-,:, 1* 92.B60B +020, 10-92.-6*. ',,50-
3*4.6(:+( ?,-.6*4506*, D-* 9*6A06-2.A(: 7(*<066=8 .+(6*4 4 9*57.,0 C.4(,(- *- 420+0-
6( 00 ,*C204.6(:, . -.9;0 *- 309.27*9,(5.C6*B .9-(46*,-( 0,-0,-4066*B +(92*@5*2=, (,-
1*5/C?0+*B 12( 12*(C4*3,-40 3.66*<* 4(3. 9*57.,= ( 9.D0,-4. +:,.. 

�.(7*500 D.,-* <(,-.+(66*0 *-2.4506(0 1(>04=+ 12*3?9-*+, ,4:C.6* , ,=2*+. 
I024=B ,5?D.B <(,-.+(6*4*B (6-*9,(9.A(( C.@(9,(2*4.6 4 1967 <*3? 4 �(3025.63.8 
[25]. �.(7*500 D.,-* 4 ,=2.8 (306-(@(A(2?G- -(2.+(6, <(,-.+(6, 1?-20,A(6, 9.3.402(6, 
-2(1-.+(6. ( M– @06(5H-(5.+(6. )* 420+: ,*C204.6(: ,=2., 9.C0(6 +035066* 2.C5.<.0-,: 
12*-0*5(-(D0,9(+( @02+06-.+(, D-* 12(4*3(- 9 ?405(D06(G 9*6A06-2.A(( ,4*7*36=8 
.+(6*9(,5*-, 9*-*2=0 4 3.5/60BF0+ +*<?- 7=-/ 1*3402<6?-= 309.27*9,(5(2*4.6(G, , 
*72.C*4.6(0+ $K2 ( .+(6*4.  .9(+ *72.C*+, 4* 420+: ,*C204.6(: 9*6A06-2.A(: 7(*<06-
6=8 .+(6*4 4 -4023=8 ,=2.8 1*,-01066* ?405(D(4.0-,:, *,*7066* ,*302;.6(0 <(,-.+(6., 
1?-20,A(6. ( 9.3.402(6.. I5.4506=0 ,=2=, 9*-*2=0 1*3402<.G-,: 6.<204.6(G 12( 4=,*-
9(8 -0+102.-?2.8, ,*302;.- C6.D(-05/6* +06/F(0 9*6A06-2.A(( 7(*<066=8 .+(6*4 1* 
,2.4606(G , -4023=+( ,*2-.+( ,=2*4. 
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Halasz �. ( ,*.4-. [7] (,,503*4.5( 45(:6(0 -086*5*<(D0,9(8 ?,5*4(B 12*(C4*3,-4. 
1(4. 6. *72.C*4.6(0 7(*<066=8 .+(6*4. �,-.6*4506*, D-* ,*2-. :D+06: ( ?,5*4(: @02-
+06-.A(( *9.C=4.G- 45(:6(0 6. 12*A0,,= 309.27*9,(5(C.A(( ( 45(:G- 6. *7>00 ,*302-
;.6(0 7(*<066=8 .+(6*4 4 1(40. 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. ) 4(3? *-,?-,-4(: -207*4.6(B 9 -086*5*<(D0-

,9(+ 12*A0,,.+ 12*(C4*3,-4. 4(6*305/D0,9*B 12*3?9A((, ,4*7*36*B *- ,*302;.6(: 7(*-

<066=8 .+(6*4, 6. *,6*4.6(( 12*403066=8 6.?D6=8 (,,503*4.6(B 2.C2.7*-.6= 209*+06-

3.A((, 1*C4*5:G>(0 ,40,-( 9 +(6(+?+? 12(,?-,-4(0 7(*<066=8 .+(6*4 4 4(6.8, ,6(C(-/ 

2(,9(, ,4:C.66=0 , *72.C*4.6(0+ ( 6.9*1506(0+ 7(*<066=8 .+(6*4. 

 

 !89':%$%+ 1 -3,9;/!01!. I2( 4=2.>(4.6(( 4(6*<2.3. 60*78*3(+* 1*37(2.-/ *1-

-(+.5/6=0 ?,5*4(:, ?D(-=4.G>(0 *,*7066*,-( 1*D4=, 95(+.-. ( 4*C305=4.0+=8 ,*2-*4.  

�,-.6*4506*, D-* 4 4(6*<2.36*+ ,?,50 ,*302;.6(0 7(*<066=8 .+(6*4 2.C6**72.C6* 

( 4.2/(2?0- 4 C.4(,(+*,-( *- ,*2-. (2(,. 1).  .9, 6.12(+02, 6.(7*5/F(0 9*6A06-2.A(( 

.+(6*4 8.2.9-026= 35: ,*2-*4 $*4(6/*6 (9,2 +</3+
3
), �5(<*-0 (8,2 +</3+

3
) ( )(*2(9. (9,2 

+</3+
3
). N(6(+.5/6=0 9*6A06-2.A(( .+(6*4 ,*302;.-,: 4 ,?,50 ,*2-*4 %.70260 (3,7 

+</3+
3
), %.70260 �&K$ (2,8 +</3+

3
) ( I(6* 75.6 (2,8 +</3+

3
). 
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!(,. 1. $*302;.6(0 7(*<066=8 .+(6*4 4 ,?,50 (C 4(6*<2.3. 2.C5(D6=8 ,*2-*4 

 

"5: 4(6*<2.36*<* ,?,5. 8.2.9-026* 6.5(D(0 1?-20,A(6., 9.3.402(6., <(,-.+(6. ( 

@06(5H-(5.+(6., ( 1*56*0 *-,?-,-4(0 -(2.+(6. ( -2(1-.+(6.. 

�0*78*3(+* *-+0-(-/, D-* 35: 4(6*<2.36*<* ,?,5. 60 8.2.9-026* 12(,?-,-4(0 -.9(8 

.+(6*9(,5*-, 9.9 5(C(6 ( *26(-(6, . -.9;0 .+(6*4 – -2(1-.+(6 ( -(2.+(6. 

) 4(3? -*<*, D-* 60*78*3(+=+ ?,5*4(0+ ;(C6030:-05/6*,-( 4(6*<2.36*<* 2.,-06(:, 

0<* 2*,-., 2.C4(-(: ( 15*3*6*F06(: :45:0-,: 1(-.6(0, ( +(602.5/6=B ,*,-.4 1*D4= (+00- 

,?>0,-4066*0 45(:6(0 6. 9.D0,-4* 4(6*<2.3. ( 6. *2<.6*501-(D0,9(0 ,4*B,-4. 4(6., 7=5* 

(,,503*4.6* 45(:6(0 +(602.5/6=8 ?3*7206(B 6. 9.D0,-4066=B ( 9*5(D0,-4066=B ,*,-.4 

,?,5. [27]. �,-.6*4506*, D-* .C*-6=0 ?3*7206(: 1*D4= +*<?- 12*4*A(2*4.-/ *72.C*4.6(0 

7(*<066=8 .+(6*4 6. ,-.3(( ,*C204.6(:, 1*,9*5/9? (<2.G- 4.;6?G 2*5/ 4 6.9*1506(( 4 

,?,50 .+(6*9(,5*--1203F0,-4066(9*4 7(*<066=8 .+(6*4.   

$503?G>(+ H-.1*+, 6. 9*-*2*+ 60*78*3(+* *,?>0,-45:-/ 9*6-2*5/ C. ,*302;.6(0+ 

7(*<066=8 .+(6*4 ( 12*A0,,.+( 309.27*9,(5(2*4.6(: .+(6*9(,5*-, :45:0-,: H-.1 1020-

2.7*-9( 4(6*<2.3..  
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I*,-?1.G>(B 6. 10202.7*-9? 4(6*<2.3. 3*5;06 7=-/ C3*2*4=+. )=,*9(0 C6.D06(: 

2� ,?,5., 609*-*2=0 F-.++= 3(9(8 9?5/-?2 32*;;0B ( +*5*D6*9(,5=8 7.9-02(B +*<?- 

,1*,*7,-4*4.-/ *72.C*4.6(G ?+02066*<* ?2*46: 7(*<066=8 .+(6*4. !0C?5/-.-= (,,503*-

4.6(B ,4(30-05/,-4?G- * -*+, D-* ,?,5* , 1*6(;066*B 9(,5*-6*,-/G (/(5( , 4=,*9(+( 

C6.D06(:+( 2� ?405(D(4.0- 2(,9 2.C4(-(: 12*(C4*3,-4. 7(*<066=8 .+(6*4. 

',,503*4.6(0 12*A0,,. 309.27*9,(5(2*4.6(: .+(6*9(,5*- 1*3 30B,-4(0+ @02+06--

6*B ,(,-0+= 32*;;0B 4 C.4(,(+*,-( *- ?2*46: 2� 4 +*3?5/6=8 ,203.8 1*C4*5(5( ?,-.6*-

4(-/, D-* , 4*C2.,-.6(0+ ?2*46: 2� 3* 3,6-3,9 4 ,2030 ?405(D(4.0-,: *7>00 ,*302;.6(0 

.+(6*4 (2(,. 2). 
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!(,.  2. &.4(,(+*,-/ 12*A0,,. 309.27*9,(5(2*4.6(: .+(6*9(,5*- *- 2� ,72.;(4.0+*B ,203= 

 

�0*78*3(+* *-+0-(-/, D-* 12( 4=302;90 ,72*;066=8 4(6*+.-02(.5*4 6. *,.390 4 

1024=0 340 60305( 6.75G3.0-,: ,6(;06(0 *7>0B ,?++= ,*302;.6(: .+(6*4 (2(,. 3), D-* 

4*C+*;6* ,4:C.6* , 12*A0,,.+( ,03(+06-.A((. )=302;9. 4(6*+.-02(.5. 6. 32*;;04=8 

*,.39.8 4 -0D06(0 2 +0,:A 12*4*A(2?0- 6.9*1506(0 4 4(6*+.-02(.5.8 <(,-.+(6., 9.3.40-

2(6. ( 1?-20,A(6.. K7>.: ,?++. .+(6*4 4*C2.,-.0- 12( H-*+ 6. 20-30%, D-* 4*C+*;6* 

,4:C.6* , .4-*5(C*+ 950-*9 32*;;0B ( ,*C3.6(0+ 75.<*12(:-6*B ,203= 35: 12*A0,,. 30-

9.27*9,(5(2*4.6(: .+(6*9(,5*-.    
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!(,. 3. )5(:6(0 12*3*5;(-05/6*,-( 9*6-.9-. 4(6*+.-02(.5. , 32*;;04=+ *,.39*+  

6. 12*A0,, 309.27*9,(5(2*4.6(: 
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 .9(+ *72.C*+, 6. 12*A0,, 309.27*9,(5(2*4.6(: .+(6*9(,5*- ( *72.C*4.6(: .+(6*4 4 

,72.;(4.0+*B ,2030 *9.C=4.G- 45(:6(0 ?2*406/ 2� ,203=, 12*3*5;(-05/6*,-/ 12*A0,,. .4-

-*5(C. 32*;;0B, . -.9;0 ,*2- 4(6*<2.3.. 

L02+06-6=0 1201.2.-= H9C*<066*<* 12*(,8*;306(: *9.C=4.G- 45(:6(0 6. 12*A0,,= 

H9,-2.9A((, ,03(+06-.A(( ( @*2+(2*4.6(: 9.D0,-4. 6. ,-.3(( 6.,-.(4.6(: ,?,5. 6. +0C<0 ( 

6. 6.D.5/6*B ,-.3(( ,1(2-*4*<* 72*;06(:. I2(+0606(0 @02+06-6=8 1201.2.-*4 109-*5(-(-

D0,9*<* 30B,-4(: 6. ,-.3(( 10202.7*-9( 4(6*<2.3. ,1*,*7,-4?0- ,6(;06(G 9*6A06-2.A(( 

7(*<066=8 .+(6*4 C. ,D0- 12*A0,,*4 <(32*5(C. ( ,03(+06-.A(( [27]. 

) 12*A0,,0 72*;06(: ,?,5. (C ,.8.2. *72.C?G-,: *,6*46=0 (H-.6*5, $K2) ( 7*5/F*0 

D(,5* 4-*2(D6=8 12*3?9-*4. % D(,5? 4-*2(D6=8 12*3?9-*4 72*;06(: *-6*,:-,:: <5(A02(6, 

:6-.26.: 9(,5*-., ?9,?,6.: 9(,5*-., .A0-.5/30<(3, 2,3-7?-(506<5(9*5/, .A0-*(6, 5(+*66.: 

9(,5*-., 1(2*4(6*<2.36.: 9(,5*-., (C*.+(5*4=B ,1(2-, (C*12*1(5*4=B ,1(2-, H@(2=. $9*-

2*,-/ ( 6.12.45066*,-/ 20.9A(B 12042.>06(: 8(+(D0,9(8 40>0,-4 4 12*A0,,0 ,1(2-*4*<* 

72*;06(: C.4(,(- *- +6*<(8 @.9-*2*4: -0+102.-?2=, F-.++. 32*;;0B, 460,06(: 3*7.4*9 

2.C5(D6*<* -086*5*<(D0,9*<* C6.D06(:, 2� ,203=. 

I2( ,72.;(4.6(( ,?,5. 6. F-.++.8 Zymaflore X 16 ( %2G 30 '-.5(( *-+0D06* +.9,(-

+.5/6*0 6.9*1506(0 4 ,72.;(4.0+*B ,2030 ,?++= .+(6*4 1* ,2.4606(G , 9*6-2*5/6=+ 

F-.++*+ (2(,?6*9 4). P-* 1*C4*5:0- ,D(-.-/, D-* 32*;;( F-.++*4 Zymaflore X 16, %2G 30 

'-.5((, F-.++*4, 12036.C6.D066=8 35: ,72.;(4.6(: ,*2-*4=8 ,?,05, *75.3.G- ,1*,*76*-

,-/G 12*4*3(-/ *36*420+066* ,1(2-*4*0 ( :75*D6*-+*5*D6*0 72*;06(0 (2(,. 4). 
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!(,. 4. $?++.26*0 ,*302;.6(0 7(*<066=8 .+(6*4 4 4(6*+.-02(.5.8 4 C.4(,(+*,-(  

*- F-.++. 32*;;0B 

 

$1(2-*4*0 72*;06(0 60*78*3(+* 12*4*3(-/ , 1*+*>/G 32*;;0B, ,4*7*36=8 *- 30-

9.27*9,(5.C6*B .9-(46*,-(. %*6-2*5(2*4.-/ 460,06(0 32*;;04=8 1*39*2+*9, 9*-*2=0 

+*<?- 4=C=4.-/ 2(,9 *72.C*4.6(: 7(*<066=8 .+(6*4.  

I2( (,,503*4.6(( 45(:6(: 7(*5*<(D0,9*<* 9(,5*-*1*6(;06(: 6. 12*A0,, 309.27*9-

,(5(2*4.6(: .+(6*9(,5*- ( *72.C*4.6(0 7(*<066=8 .+(6*4 ?,-.6*4506*, D-* 12( ?405(-
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D06(( 9*6A06-2.A(( 4 ,2030 @06*5/6=8 40>0,-4 3* 2500 +</3+
3
 ,6(;.0-,: 2(,9 *72.C*4.-

6(: 7(*<066=8 .+(6*4 ( 12*A0,, 309.27*9,(5(2*4.6(: C.+035:0-,: (2(,. 5). 
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!(,. 5. "(6.+(9. 9*6A06-2.A(( 7(*<066=8 .+(6*4 4 C.4(,(+*,-( *- ,*302;.6(:  
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)40306(0 4 4(6*+.-02(.5, ,*302;.>(B  .+(6*9(,5*-=, 1203F0,-4066(9( .+(6*4 

(-(2*C(6, @06(5.5.6(6, <(,-(3(6, -2(1-*@.6, 5(C(6), 9?5/-?2= +*5*D6*9(,5=8 7.9-02(B, 

*75.3.G>0B 309.27*9,(5.C6*B .9-(46*,-/G, ( 20<?5(2*4.6(0 ?2*46: 2�, 1*C4*5(5( ?,-

-.6*4(-/, D-* 12( ?2*460 2� 2,9 - 3,3 12*A0,, 309.27*9,(5(2*4.6(: C.+035:0-,:.  K1-(-

+.5/6=B ?2*406/ 2� ,203= 35: 12*-09.6(: 12*A0,,. 309.27*9,(5(2*4.6(: 1*3 30B,-4(0+ 
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%2*+0 -*<*, (,,503*4.6(:+( 7=5* ?,-.6*4506*, D-* 6. (6-06,(46*,-/ 12*A0,,. 30-

9.27*9,(5(2*4.6(: .+(6*9(,5*- *9.C=4.0- 45(:6(0 60 -*5/9* ,*302;.6(0 4 4(6*+.-0-
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!(,. 7. )5(:6(0 ,*302;.6(: 4(66*B ( :75*D6*B 9(,5*- 6. 12*A0,, 309.27*9,(5(2*4.6(:  

.+(6*9(,5*- 

 

�,-.6*4506*, D-* (6-06,(46*,-/ 12*A0,,. 309.27*9,(5(2*4.6(: .+(6*9(,5*- 1*3 

30B,-4(0+ @02+06-6*B ,(,-0+= +*5*D6*9(,5=8 7.9-02(B 4*C2.,-.0- 12( 9*6A06-2.A(( 

4(66*B ( :75*D6*B 9(,5*- 4 (6-024.5.8 2-4 </3+
3
, 12( H-*+ ,**-6*F06(0 H-(8 9(,5*- ,*-

,-.45:0- 0,5-0,7.  

I2( 9*6-2*50 ,*302;.6(: 7(*<066=8 .+(6*4 4 4(6*305/D0,9*B 12*3?9A(( +*<?- 

7=-/ (,1*5/C*4.6= 9.9 +0;3?6.2*36=0 9.D0,-4066=B ( 9*5(D0,-4066=B +0-*3= .6.5(C., 

209*+063*4.66=0 NK)), . -.9;0 +0-*3, 2.C2.7*-.66=B 4 6.?D6*+ A06-20 4(6*305(: 

#�� $%&�''$(), *,6*4.66=B 6. 12(+0606(( ,*420+066*<* 4=,*9*H@@09-(46*<* 9.-

1(55:26*<* H509-2*@*20C.. 

 ) 20C?5/-.-0 (,,503*4.6(B 7=5( ?,-.6*4506= 3(.1.C*6= ,*302;.6(: 7(*<066=8 

.+(6*4 4 4(6*305/D0,9*B 12*3?9A((, ?D(-=4.G>(0 *,*7066*,-( -086*5*<(D0,9(8 12*-

A0,,*4 12*(C4*3,-4., . -.9;0 9*6A06-2.A((, *9.C=4.G>(0 -*9,(D6*0 30B,-4(0 6. *2<.-

6(C+ D05*409. (-.75. 1).  
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)(6. (<2(,-=0 10 2 10 2 2 2 

�.1(-9( 4(66=0 10 1 5 3 2 1 

�.1(-9( 72*;06(: ,5.7*.59*<*5/6=0 10 2 5 2 2 1 
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.+*-/+. ) A05*+, 12*403066=0 (,,503*4.6(: 1*C4*5(5( ?,-.6*4(-/, D-*: 

1 E(*<066=0 .+(6=, 1203,-.45066=0 4 4(6*<2.36*+ ,?,50 4 4(30 1?-20,A(6., 9.3.-

402(6., <(,-.+(6. ( @06(5H-(5.+(6. *72.C?G-,: 4 20C?5/-.-0 7(*8(+(D0,9(8 12*A0,,*4 

,*C204.6(: 4(6*<2.3. ( (8 9*6A06-2.A(: ( 9.D0,-4066=B ,*,-.4 C.4(,:- *- ,*2-. 4(6*<2.-

3., .<2*-086*5*<(D0,9(8 12(0+*4 0<* 4=2.>(4.6(:. 

2 ) 12*A0,,0 10202.7*-9( 4(6*<2.3. ,?,5. 4 4(6*+.-02(.5= 7(*<066=0 .+(6= *72.-

C?G-,: 4 20C?5/-.-0 ;(C6030:-05/6*,-( 32*;;0B ( +*5*D6*9(,5=8 7.9-02(B; 

�.9*1506(0 ( *72.C*4.6(0 7(*<066=8 .+(6*4 +*;0- 4.2/(2*4.-/ 4 C.4(,(+*,-( *-: 

- -(1. 12(+06:0+=8 @02+06-6=8 1201.2.-*4 12( 10202.7*-90 92.,6=8 ,*2-*4 4(6*-

<2.3.; 

- 4(3. 12(+06:0+=8 1(-.-05/6=8 40>0,-4 4* 420+: ,1(2-*4*<* 72*;06(:; 

- *- F-.++. 32*;;0B ( +*5*D6*9(,5=8 7.9-02(B; 

- ?2*46: 2� ,72.;(4.0+*B ,203=; 

- 420+06( 9*6-.9-. 4(6*+.-02(.5. , 32*;;04=+ *,.39*+. 
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