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Summary. The paper deals with the formation of the acidity of wines during alcoholic fermentation. On the 

basis of mathematical modeling and planning theory established correlation of organic acids with a wine tasting 

evaluation. The factors with the greatest impact on the formation and accumulation of organic acids in grape wines: 

the original content of organic acids in the wort, the pH, nutrient availability and type of yeast strains used. 
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2*C (4%) 8(,9*-. �. 8.@0,-4* ,-*9*43< ,A<(< 81.,23< 4(2 5*9*?(-09/2* 49(7D- .,8*1-

>(2*4.7 8(,9*-. (6%), 2(8*-(2*4.7 8(,9*-. (3%), +.9/4(;(2 (-2%). H;2.8* ,*;01?.2(0 

G-(< 8(,9*- 4 4(2.< *510;0970-,7 2.51.49022*,-/D ,9*?23< >(*<(+(@0,8(< 51*=0,,*4, 4 

8*-*130 4*490@023 ;1A:(0 20 +0200 4.?230 8(,9*-3: 4(22.7, 7>9*@2.7, 9(+*22.7, A8,A,-

2.7 ( +*9*@2.7, 8*-*130 6*1+(1AD-,7 4 51*=0,,0 ,5(1-*4*:* >1*?02(7. 
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$*:9.,2* (,,90;*4.2(7+ [17] 4 501430 @.,3 ,5(1-*4*:* >1*?02(7 5*5A97=(7 ;1*?-

?0C 20 A409(@(4.0-,7. Q-*- 501(*; 2.B34.D- 6.B*C .;.5-.=(( 8 ,10;0. &. G-*C 6.B*C ,90-

;A0- G8,5*202=(.9/2.7 6.B. 1*,-., 8*-*1.7 4* +2*:*+ B.4(,(- *- -0+501.-A13, 8*2=02-

-1.=(( .++(.8., .+(2*8(,9*- ( ;1A:(< 5(-.-09/23< 40E0,-4  ( 8(,9*1*;. [17]. ) G8,5*-

202=(.9/2*C 6.B0 1*,-. @(,9022*,-/ ;1*??0C 4*B1.,-.0-, 6.B. ;9(-/,7 4 -0@02(0 3-6 ,A-

-*8. J*,90 G-*C 6.B3 1*,-. @(,9022*,-/ ;1*??0C 5010,-.0- 1.,-(.  �. ,90;ADE0+ G-.50 

,5(1-*4*:* >1*?02(7, 2.B34.0+*+ ,-.=(*2.12*C 6.B*C, 8*-*1.7 ;9(-,7 *- 2 ;* 10 ,A-*8, 

@(,9022*,-/ ;1*??0C *,-.0-,7 5*,-*722*C. J*B?0 2.@(2.0-,7 6.B. ,2(?02(7 @(,902-

2*,-/ 890-*8 ;1*??0C. &. G-* 410+7 @.,-/ ;1*??0C 5*:(>.D- *- 20;*,-.-8. 5(-.-09/23< 

40E0,-4, . -.8?0 (2:(>(1ADE0:* ;0C,-4(7 G-.2*9., 8(,9*-, *>1.B*4.223< 4 10BA9/-.-0 

,5(1-*4*:* >1*?02(7.  

) 51*=0,,0 >1*?02(7 ,A,9. (B ,.<.1. *>1.BAD-,7 *,2*4230 (G-.2*9, $H2) ( >*9/F*0 

@(,9* 4-*1(@23< 51*;A8-*4. % @(,9A 4-*1(@23< 51*;A8-*4 >1*?02(7 *-2*,7-,7: :9(=0-

1(2, 72-.12.7 8(,9*-., A8,A,2.7 8(,9*-., .=0-.9/;0:(;, 2,3->A-(902:9(8*9/, .=0-*(2, 9(-

+*22.7 8(,9*-., 5(1*4(2*:1.;2.7 8(,9*-., (B*.+(9*43C ,5(1-, (B*51*5(9*43C ,5(1-, 

G6(13. $8*1*,-/ ( 2.51.49022*,-/ 10.8=(C 51041.E02(7 <(+(@0,8(< 40E0,-4 4 51*=0,,0 

,5(1-*4*:* >1*?02(7 B.4(,(- *- +2*:(< 6.8-*1*4: -0+501.-A13, F-.++. ;1*??0C, 420-

,02(7 ;*>.4*8 1.B9(@2*:* -0<2*9*:(@0,8*:* B2.@02(7, 1� ,10;3. 

I*900 43,*8*0 8.@0,-4* 4(2 6*1+(1A0-,7 4 A,9*4(7< +0;9022*:* >1*?02(7, 51( 

8*-*1*+ +02/F00 8*9(@0,-4* =0223< .1*+.-(@0,8(< ( 48A,*43< 90-A@(< 40E0,-4 43;0-

970-,7 (B ,A,9. 4 .-+*,601A, 9A@F0 ,*<1.270-,7 ,*1-*4*C .1*+.-, A+02/F.D-,7 5*-01( 

,5(1-..  

J* ;.223+ [18] *,2*423+ 6.8-*1*+, 49(7DE(+ 2. <*; >1*?02(7, 74970-,7 -0+501.-

-A1.. $ 5*43F02(0+ 00 ;* 27-30º$ ,8*1*,-/ >1*?02(7 A409(@(4.0-,7. H;2.8* 51( -0+50-

1.-A10 43F0 30 º$ 51*(,<*;(- +.,,*4*0 *-+(1.2(0 ;1*??043< 890-*8, 51( 37 - 40 º$ 

>1*?02(0 51081.E.0-,7 ( 5*9A@.D-,7 -.8 2.B34.0+30 20;*>1*;3, ,*;01?.E(0 *,-.-*@-

23C ,.<.1, 8*-*13C ,*B;.0- >9.:*51(7-230 A,9*4(7 ;97 1.B4(-(7 >*90B20-4*123< +(81*-

*1:.2(B+*4. %1*+0 G-*:*, 43,*8(0 -0+501.-A13 >1*?02(7 20?09.-09/23, 5*-*+A @-* 5*-

43F.D- (2-02,(42*,-/ 43;0902(7 5AB31/8*4 $H2, 8*-*130 432*,7- (< ,A,9. 90-A@(0 40-

E0,-4., 4 -*+ @(,90 =02230 G6(1230 +.,9.. $ 5*2(?02(0+ -0+501.-A13 ;* 10-12 º$, 0,9( 

51( G-*+ 20 51(+027D-,7 ,50=(.9/2* 4340;02230 <*9*;*,-*C8(0 1.,3 ;1*??0C, >1*?0-

2(0 (;0- *@02/ +0;9022* ( ,.<.1, 8.8 51.4(9*, 5*92*,-/D 20 ,>1.?(4.0-,7. $>1.?(4.2(0 

4(2*:1.;2*:* ,A,9. 51( 18-20º$ ( >3,-1*0 ,27-(0 4(2*+.-01(.9*4 , ;1*??04*:* *,.;8. 

,5*,*>,-4A0- 5*9A@02(D 4(2*+.-01(.9*4 , 718(+ ,*1-*43+ .1*+.-*+. 

%.@0,-4* 4(2 4* +2*:*+ *510;0970-,7 -(5*+ 51(+0270+3< 51( ,5(1-*4*+ >1*?02(( 

F-.++*4 ;1*??0C. $AE0,-4AD-: - A2(401,.9/230 1.,3, 8*-*130 5*;<*;7- ;97 ,>1.?(4.-

2(7 ,A,9. 4,0< >093< (9( 81.,23< ,*1-*4 4(2*:1.;.; - 1.,3, 510;2.B2.@02230 ;97 ,>1.-

?(4.2(7 ,*1-*43< ,A,09, 5*B4*97DE(0 5*9A@.-/ 43,*8*8.@0,-402230 4(2. , 718(+ ,*1-

-*43+ .1*+.-*+ ( 48A,*+. 

) G8,501(+02-.< (,5*9/B*4.9( 1.B9(@230 F-.++3 ;1*??0C, .8-(4.-*13 >1*?02(7 

( .2-(*8(,9(-09(, . (+022*: 

- ,*1-*430 F-.++3 ;1*??0C, 510;2.B2.@02230 ;97 ,>1.?(4.2(7 ,A,9. (B 4(2*:1.;. 

8*2810-23< ,*1-*4: $*4(2/*2 >9.2, NA,8.-, �9(:*-0; 

- F-.++ ;1*??0C ZymafloreX 16 *-2*,(-,7 8 2*4*+A 5*8*902(D ;1*??0C, 1.B1.>*-

-.22*+A 4 10BA9/-.-0 51*=0,,. :(>1(;(B.=(( >0B (,5*9/B*4.2(7 :022*-+*;(6(=(-

1*4.223< *1:.2(B+*4.  .8.7 8*+>(2.=(7 ;1*??0C 5*B4*970- 1.,813-/ ,*1-*430 *,*>02-

2*,-( .1*+.-. ( 48A,. 4(2*:1.;. ( 4(2. ( *>*:.-(-/ +*9*;*0 4(2* .1*+.-(@0,8(+( 40E0-

,-4.+(, *>1.BADE(+(,7 4 <*;0 >1*?02(7. R-.++ <.1.8-01(BA0-,7 *@02/ <*1*F0C >1*-

;(9/2*C .8-(42*,-/D, <*1*F0C 51(,5*,*>9022*,-/D 8 -1A;23+ A,9*4(7+ >1*?02(7 ( 

>*9/F*C 431.>*-8*C .1*+.-(@0,8(< 40E0,-4 4 51*=0,,0 ,5(1-*4*:* >1*?02(7. 
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-  F-.++ ;1*??0C %1D ;0 '-.9(, 510;2.B2.@0223C ;97 51*(B4*;,-4. 43,*8*8.@0-

,-40223< >093< 4(2. Q-* ;1*??( A2(401,.9/2*:* 2.B2.@02(7, F(1*8* (,5*9/BA0+30 4 

'-.9(( ;97 5*9A@02(7 4(2. #.1.2-(1A0- >3,-1*0 ( 5*92*0 43>1.?(4.2(0 ,A,9. , ,*<1.-

202(0+ ,*1-*43< *,*>022*,-0C 4(2*+.-01(.9.. H,*>022* <*1*F* 5*;<*;7- ;97 5*9A@0-

2(7 +*9*;3< 4(2. S.1.8-01(BA0-,7 ,10;20C ,5*,*>2*,-/D 8 *>1.B*4.2(D :9(=01(2., 

2(B8(+ 2.8*5902(0+ 90-A@(< 8(,9*-, .=0-.9/;0:(;., 43,F(< ,5(1-*4, ,01*4*;*1*;. ( 

;(*8,(;. ,013. �,-*C@(4 8 43,*8(+ B2.@02(7+ ,5(1-., A,(9(4.0- ( 5*;@018(4.0- ,*1-*-

4*C .1*+.- 4(2.; 

- .8-(4.-*1 .98*:*9/2*:* >1*?02(7, (;1*??( (2.8-(4(1*4.2230, 890-*@230 ,-028( 

;1*??0C) Superstart. �8-(4.-*13 >1*?02(7, 40E0,-4., 8*-*130, ;0C,-4A7 2. ;1*??( 8.8 

,-(+A97-*13, .8-(4(B(1AD- (< 1.B+2*?02(0 ( A,8*17D- 40,/ 51*=0,, >1*?02(7 ,5(1-*-

4*:* 4(2*:1.;2*:* ,A,9.. % .8-(4.-*1.+ >1*?02(7 *-2*,7-,7 51*+0?A-*@230 51*;A8-3 

>1*?02(7, 40E0,-4. ?(12*:* 17;., G8,-1.8-3 (;1*??0C, 590,2043< :1(>*4), 4(-.+(23, 

.B*-,*;01?.E(0 40E0,-4., +(201.9/230 ,*9(. J1*+0?A-*@230 51*;A8-3 >1*?02(7 (.=0-

-.9/;0:(; ( 5(1*4(2*:1.;2.7 8(,9*-.), ;*>.4902230 4 >1*;7E00 ,A,9*, A,8*17D- ,>1.?(-

4.2(0 ,.<.1.. )0E0,-4. ?(12*:* 17;. 4<*;7- 4 ,*,-.4 ,0+72 ( 51A(2. 4(2*:1.;23< 7:*;; 

,*,-*7- (B G1:*,-01(2., ,-01*(;*4 ( ?(123< 8(,9*- (, ;9(22*C =05/D). ) .2.G1*>23< A,-

9*4(7< G-( 40E0,-4. ,(9/2* .8-(4(B(1AD- ,>1.?(4.2(0 +0B:( ( (+0D- B2.@02(0 ;97 4(2, 

51(:*-*490223< 51( ;9(-09/2*+ 8*2-.8-0 ,A,9. , -4T1;3+( @.,-7+( :1*B;0C. Q8,-1.8-3 

;1*??0C, >*:.-30 A,4*70+3+ .B*-*+, 6.8-*1.+( 1*,-. ( +(81*G90+02-.+(, ,5*,*>23 4 

;*B.< 3 :/;+
3
 (,A<*C 5.,-3) ,AE0,-4022* A,8*1(-/ ,>1.?(4.2(0 ,A,9.. J1*;A8-3 590,20-

43< :1(>*4 4 4(;0 *@(E0223< 5*1*F8*4 +(=09(7 Aspergillus niger Van Tiegh. (9( Botrytis 

cinereia Pers. ex Fr. 43B34.D- ,(9/2*0 1.B+2*?02(0 ;1*??0C (2.8*5902(0 >(*+.,,3 >*900 

@0+ 4 2 1.B.), . B. *;(2 ( -*- ?0 501(*; ,.<.1. ,>1.?(4.0-,7 (5* ,1.4202(D , 8*2-1*90+) 

>*9/F0. �B*-,*;01?.E(0 ,*0;(202(7 (4 .++(.@2*C, .+(22*C (9( .+(;2*C 6*1+0) *>9.-

;.D- 2.(>*9/F(+ G6608-*+ A,8*102(7 ,5(1-*4*:* >1*?02(7. �8-(4.-*13 >1*?02(7 ,*-

4+0,-2* , .+(2*8(,9*-.+(, 4(-.+(2.+( (�, )1, )2, )5, )6, !! ( ;1.) 2.,-*9/8* 4.?23 ;97 

>1*;7E0C ,10;3, @-* 6.8-(@0,8( 51( (< *-,A-,-4(( >1*?02(0 ,-.2*4(-,7 204*B+*?23+. 

"*>.4902(0 4 ,A,9* .8-(4.-*1*4 >1*?02(7 ,5*,*>,-4A0- 5*43F02(D ,-0502( ,>1.?(4.-

2(7 ,-*9*43< ,A<(< 4(2, (,89D@.0- 5*9A@02(0 20;*>1*;*4. ) -0<2*9*:(( 4(2 , *,-.-*@-

23+ ,.<.1*+ *-2*F02(0 8 .8-(4.-*1.+ >1*?02(7 *>1.-2*0, 5*,8*9/8A (*2**>+02*+, +2*-

:*81.-23+( 6(9/-1.=(7+( ( B.>1.?(4.2(7+( >1*;7EAD ,10;A *>0;27D- .8-(4.-*13 

>1*?02(7 ( 5*9A@.D-, -.8(+ *>1.B*+, >(*9*:(@0,8( ,-*C8(C 51*;A8-; 

- �2-*8,.2 – 2*43C 43,*8*G6608-(423C 8*+5908,23C .2-(*8,(;.B23C 5105.1.-, 

,*;01?.E(C 4 ,*,-.40 .,8*1>(2*4AD, 9(+*22AD ( +0-.4(22AD 8(,9*-3, . -.8?0 +0-.>(-

,A9/6(- 8.9(7. N:2*4022* ,2(?.0- *8,(9022*,-/ 4(2.. Q6608-(402 ;97 5*9A@02(7 4,0< 

-(5*4 4(2 , 431.?0223+ ,*1-*43+ .1*+.-.*+, 5*,8*9/8A B.E(E.0- (< *- *8,(902(7 ( 

,*<1.270- (B2.@.9/23C .1*+.- 4(2*:1.;. ( 4(2. (R.1;*20, !(,9(2:, $*4(2/*2, J(2*, 

NA,8.-3,  1.+(201, +*9*;30 81.,230 4(2.). J1(+0202(0 �2-*8,.2. 5*B4*970- ,AE0,--

4022* ,2(B(-/ 1.,<*; ;(*8,(;. ,013, 5*,8*9/8A *2 5*;;01?(4.0- ,-.>(9/23C A1*402/ 

,4*>*;2*:* ;(*8,(;. ,013 4 4(20.  

J1*40;02230 (,,90;*4.2(7 5*B4*9(9( A,-.2*4(-/ (1(,. 3), @-* 2.17;A , 51*7490-

2(7+( 4 4(2.< 718(< ,*1-*43< -*2*4 51( ,>1.?(4.2(( 4(2*:1.;2*:* ,A,9. , 5*+*E/D 

,*1-*43< F-.++*4 ;1*??0C, 4 4(2.< ,2(?.0-,7 8*2=02-1.=(7 *1:.2(@0,8(< 8(,9*-, 4 -*+ 

@(,90  4(22*C ( 7>9*@2*C, B. ,@0- 2.8*5902(7 A8,A,2*C ( 72-.12*C 8(,9*-.  

J1(+0202(0 ,*1-*43< F-.++*4 51( ,>1.?(4.2(( ,A,9. (B 4(2*:1.;. ,*1-. $*4(2/-

*2 >9.2, NA,8.-, �9(:*-0, ,5*,*>,-4A0- *>1.B*4.2(D 4 2.(+02/F(< 8*2=02-1.=(7< 4(2-

2*C ( +*9*@2*C 8(,9*- ( A409(@02(D 8*2=02-1.=(( 72-.12*C 8(,9*-3.  

$>1.?(4.2(0 4(2*:1.;2*:* ,A,9. , 5*+*E/D A2(401,.9/2*:* F-.++. ZymafloreX 

16 6(1+3 «K.66*1-» ,5*,*>,-4A0-  A409(@02(D 8*2=02-1.=(( 4(22*C ( +*9*@2*C 8(-
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,9*-, ,2(?02(D 8*2=02-1.=(( 7>9*@2*C (  72-.12*C 8(,9*-.  �.(>*9/F(0 8*2=02-1.=(( 

A8,A,2*C 8(,9*-3 *>1.BAD- ;1*??( F-.++. %1D ;0 '-.9( ('-.9(7).  

$*;01?.2(0 9(+*22*C 8(,9*-3 4* 4,0< 4.1(.2-.< 4.1/(1A0- 4 510;09.< 0,33– 

0,37 :/;+
3
. 

 

 
 

!(,. 3. "(2.+(8. 4.1/(1*4.2(7 *1:.2(@0,8(< 8(,9*- 4 *53-23< 4(2.< (B 4(2*:1.;.  

>093< ,*1-*4 4 B.4(,(+*,-( *- 51(+0270+3< F-.++*4 ;1*??0C 

 

 .8(+ *>1.B*+, ,**-2*F02(0 +0?;A 4-*1(@23+( 51*;A8-.+( >1*?02(7 B.4(,(- *- 

1.,3 ;1*??0C, (< 601+02-23< ,(,-0+. J*+(+* 1.,3 ;1*??0C 2. ,**-2*F02(0 +0?;A 

4-*1(@23+( 51*;A8-.+( >1*?02(7 *8.B34.D- 49(72(0 42*,(+30 4 ,A,9* 4 2.@.90 >1*?0-

2(7 5*;8*1+8(. 

!0BA9/-.-3 (,,90;*4.2(C (1(,. 4) ,4(;0-09/,-4AD- * -*+, @-* 420,02(0 5*;8*1+8( 

Superstart ,5*,*>,-4A0- 2.8*5902(D A8,A,2*C 8(,9*-3  ;* 0,34 :/;+
3
. )+0,-0 , -0+, 51(-

+0202(0 5*;8*1+8( ;1*??0C 51(4*;(- 8 ,2(?02(D -(-1A0+*C 8(,9*-2*,-( 4(2. B. ,@0- 

(B+0202(7 ,*;01?.2(7 4(22*C, 7>9*@2*C ( 72-.12*C 8(,9*-. 

J1(+0202(0 5105.1.-. �2-*8,.2, 510;2.B2.@022*:* ;97 ,2(?02(7 *8(,9022*,-( 5*-

9A@.0+3< 4(2, 51(4*;(- 8  2.8*5902(D 4 4(20 4 10BA9/-.-0 ,5(1-*4*:* >1*?02(7 4 B2.@(-

-09/23< 8*2=02-1.=(7< +*9*@2*C 8(,9*-3 ( ,2(?02(D 8*2=02-1.=(( A8,A,2*C, 4(22*C ( 

7>9*@2*C 8(,9*-. Q-* 5*B4*970- ,@(-.-/, @-* ;1*??( F-.++*4 ZymafloreX 16, %1D ;0 

'-.9((, F-.++*4, 510;2.B2.@0223< ;97 ,>1.?(4.2(7 ,*1-*43< ,A,09, *>9.;.D- ,5*,*>-

2*,-/D 51*4*;(-/ *;2*410+022* ,5(1-*4*0 ( 7>9*@2*-+*9*@2*0 >1*?02(0. 
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!(,. 4. $*;01?.2(0 *1:.2(@0,8(< 8(,9*- 4 ,-*9*43< >093< 4(2.< 4 B.4(,(+*,-(  

*- 2.,3E02(7 ,10;3 5(-.-09/23+( 40E0,-4.+( 

 

 

.+*-/+.  .8(+ *>1.B*+, *,2*423+( 6.8-*1.+(, 49(7DE(+( 2. 51041.E02(7 ( 2.-

8*5902(7 *1:.2(@0,8(< 8(,9*- 4 4(2*:1.;2*+ ,A,90 4 10BA9/-.-0 ,5(1-*4*:* >1*?02(( 

7497D-,7: (,<*;2*0 ,*;01?.2(0 *1:.2(@0,8(< 8(,9*- 4 ,A,90, 0:* 1�, 8*9(@0,-4* 5(-.-

-09/23< 40E0,-4 ( 4(; 51(+0270+3< F-.++*4 ;1*??0C. 
 

!?D89;D59; 
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