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 !"!#$%. ,-.( /-0/.12- 23(4*.11 5*67*608(1 91:+12;2-1 5:153:3;- 6.0 <=>;:3=?(( 4(*.*@(A1-

>=( 3=;(/2-7 /181>;/ (B /(2*@:362*C /-D(+=(. E=>51:(+12;3.F2* 5*=3B323 ?1.1>**4:3B2*>;F 5:(+1212(0 

6322-7 91:+12;2-7 5:153:3;*/ / ;172*.*@(( 5*.GA12(0 <=>;:3=;*/ /(2*@:362-7 /-D(+*=. 

&'()!*+! ,'-*$: /(2*@:36230 /-D(+=3, 91:+12;2-1 5:153:3;-, <=>;:3=; 

 

Summary. Identified the most suitable enzymes for the extraction of bioactive compounds from grape po-

mace. Experimentally demonstrated the feasibility of these enzyme preparations in the technology of producing ex-

tracts of grape marc. 

Keywords: grape pomace, enzymes, extract 

 

.*!/!01!. �D1@*62* / %:3>2*63:>=*+ =:31 51:1:343;-/31;>0 4*.11 100 ;->. ; /(2*-

@:363. ) :1BG.F;3;1 *4:3BG1;>0 6* 20 % *;7*6*/, *>2*/2GH A3>;F =*;*:-7 >*>;3/.01; /;*-

:(A2*1 >-:F1,  3 (+122* /-D(+=( ( >1+123 /(2*@:363 (4*.11 20 ;->. ; / @*6).  

".0 G.GAI12(0 <=*.*@(A1>=*C *4>;32*/=( / :1@(*21 21*47*6(+* /216:12(1 >*/:1-

+122-7 +1;*6*/ 51:1:34*;=( /;*:(A2-7 :1>G:>*/ /(2*61.(0 > 5*.GA12(1+ 2*/-7 5:*-

6G=;*/.  3=( *4:3B*/ /(2*@:362-1 /-D(+=( 0/.0H;>0 61I1/-+ >-:F1+ 6.0 5*.GA12(0 

<=>;:3=;*/ / 5:*(B/*6>;/122-7 G>.*/(07. [1]  

J1.FH 23I1@* (>>.16*/32(0 0/.01;>0 /-4*: 23(4*.11 5*67*608(7 91:+12;2-7 

5:153:3;*/ 6.0 <=>;:3=?(( 4(*.*@(A1>=( 3=;(/2-7 /181>;/ (B /(2*@:362*C /-D(+=( 

5:1(+G81>;/122* =:3>2-7 >*:;*/ /(2*@:363. � ;3=D1 5*.GA12(1 <=>;:3=;3 > 5:(+1212(-

1+ 6322*@* 91:+12;2*@* 5:153:3;3. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017.) 5:*?1>>1 .(;1:3;G:2*@* (>>.16*/32(0 +- *5-

:161.0.( 23(4*.11 5*67*608(C 6.0 <=>;:3=?(( /(2*@:362*C /-D(+=( 91:+12;2-C 5:1-

53:3;. %:*+1 ;*@* *4K1=;*+ (>>.16*/32(0 4-.3 215*>:16>;/122* /(2*@:36230 /-D(+=3 

>*:;3 %341:21 $*/(2F*2.  $*61:D32(1 912*.F2-7 /181>;/ /-5*.20.*>F > =*.*:(+1;:(-

A1>=( > 5:(+1212(1+ :13=;(/3 L*.(23-�*=3.F;1G. M3>>*/GH =*2?12;:3?(H =:3>08(7 

/181>;/ / 5*.GA122*+ <=>;:3=;1 *5:161.0.( > 5*+*8FH +1;*6*/, :3B:34*;322-7 �'' 

«M3@3:3A» [2]. %*.(A1>;/122-1 6322-1 *4:343;-/3.( > >;3;(>;(A1>=( / 5:*@:3++1 Mi-

crosoftOfficeExcel. 

 

23,89/!01! #!:8';%$%-*. E=>;:3=;- (B /(2*@:362*C /-D(+=(  73:3=;1:(BGH;>0 

23.(A(1+ / 2(7 @.H=*B-, 9:G=;*B- ( 6:G@(7 5:*>;-7 ( >.*D2-7 G@.1/*6*/, 3+(2*=(>.*;, 

515;(6*/ ( 41.=*/, *:@32(A1>=(7 =(>.*; ( (7 >*.1C, 912*.F2-7 ( +(21:3.F2-7 /181>;/, 

91:+12;*/ ( /(;3+(2*/, <9(:2-7 +3>1., 3:*+3;(A1>=(7 /181>;/ ( +(=:*<.1+12;*/: =3-

.(C, :G4(6(C, 9;*:, C*6, +3:@321?, =*43.F;, /3236(C, ;(;32, :36(C, /(>+G;. [3]  

N>2*/2-+( 23(4*.11 3=;(/2-+( /181>;/3+( / 2(7 0/.0H;>0 9.3/32*(6- ( :1B/1-

:3;:*., =*;*:-1 0/.0H;>0 4(*.*@(A1>=( 3=;(/2-+( >*16(212(0+( *4.363H8(+( 32;(*=-

>(632;2*C 3=;(/2*>;FH. 

O1A142*1 61C>;/(1 <=>;:3=?(*22-7 5:153:3;*/ *4G>.*/.12* 21      =3=(+-.(4* *6-

2(+ 61C>;/GH8(+ /181>;/*+, 3 />1+ =*+5.1=>*+ 237*608(7>0 / 2(7 4(*.*@(A1>=( 3=-
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;(/2-7 /181>;/, G>(.(/3H8(7, *>.34.0H8(7 (.( /(6*(B+120H8(7 61C>;/(0 *>2*/2-7 

/181>;/. E=>;:3=; /(2*@:362*C /-D(+=( *4.3631;  :3B2*>;*:*22(+ 9(B(*.*@(A1>=(+ 

61C>;/(1+: *4.3631; 32;(3@:1@3?(*22-+( >/*C>;/3+( 5* *;2*I12(H = ;:*+4*?(;3+; 

G.GAI31; +(=:*?(:=G.0?(H; 0/.01;>0 5:*9(.3=;(A1>=(+ >:16>;/*+ :3B/(;(0 >1:61A2*-

>*>G6(>;-7 B34*.1/32(C; B361:D(/31; 2G;:(12;- ( :1@G.(:G1; (7 5*53632(1 / =:*/F 4.3-

@*63:0 >*61:D38(+>0 / 21+ 9.3/32*(63+; >;(+G.(:G1; /B3(+*61C>;/(1 =.1;*= ( *A(81-

2(1 ;=321C; 4.3@*63:0 B38(;2*+G 61C>;/(H /(;3+(2*/, >*61:D38(7>0 / 21+, G.GAI31;>0 

:34*;3 =:*/12*>;2-7 >*>G6*/; 23.(A(1 4*.FI*@* =*.(A1>;/3 ;32(2*/ *4K0>201; :1@G.(-

:GH811 61C>;/(1 <=>;:3=;3 / 9*:+(:*/32(( /*.*=*2 =*..3@12*/ ( D(:*/, / *>2*/2*+ >*-

>;3/.0H8(7 =*DG, >G7*D(.(0, =*>;( ( >*16(2(;1.F2-1 ;=32( / ?1.*+. 

$G81>;/G1; 4*.FI*1 =*.(A1>;/* >5*>*4 5*.GA12(0 <=>;:3=;*/ /(2*@:362-7 /-D(-

+*=.  172*.*@(( :3B.(A3H;>0 (>7*60 (B 5*.GA12(0 D1.31+*@* =*21A2*@* /181>;/3 (/(;3-

+(2-, 9.3/*2*(6-, 912*.F2-1 /181>;/3 ( ;. 6.); (>7*60 (B /(63 <=>;:3@(:G1+*@* /181>;-

/3 (=*D(?3, >1+123, @:142(); / B3/(>(+*>;( *; /(63 <=>;:3@12;3 (:3B.(A2-1 >5(:;-, @.(-

?1:(2, 3?1;*2, G=>G>230 =(>.*;3, <;(.*/-C <9(:, /*63 ( ;. 6.). 

) =3A1>;/1 3.F;1:23;(/2*@* >5*>*43 5:*(B/*6>;/3 <=>;:3=;*/ /(2*@:362*C /-D(+=( 

+- 7*;(+ :3>>+*;:1;F 5:(+1212(1 91:+12;2-7 5:153:3;*/ 23 >;36(( 23>;3(/32(0. 

�23.(B .(;1:3;G:2-7 (>;*A2(=*/ 5*=3B3., A;* 6.0 <=>;:3=?(( 4(*.*@(A1>=( 3=;(/-

2-7 /181>;/ /*B+*D2* 5:(+1212(1 51=;*.(;(A1>=(7, ?1..H.*.(;(A1>=(7 ( @1+(?1..H-

.3B2-7 91:+12;2-7 5:153:3;*/. %:3;=* :3>>+*;:(+ 61C>;/(1 =3D6*@* (B 2(7 23 /(2*-

@:362GH /-D(+=G / 5:*?1>>1 1P 91:+12;3?((.  

Q1=;*.(;(A1>=(1 91:+12;2-1 5:153:3;- 5*B/*.0H; G/1.(A(;F /-7*6 =:3>08(7, 6G-

4(.F2-7 ( <=>;:3=;(/2-7 /181>;/. N>2*/2-+( 91:+12;3+( 6322-7 5:153:3;*/ 0/.0H;>0 

5*.(@3.3=;G:*23B3 <26*- ( <=B*-61C>;/(0 ( 51=;(2<>;1:3B3, 3 =3A1>;/* >*5G;>;/GH8(7 

=*+5*212;*/ /->;G53H; 5:*;1(23B-, ?1..H.3B- ( @1+(?1..H.3B-.  

N5;(+3.F2-1 G>.*/(0 61C>;/(0 5:153:3;*/: :� 3,5–4,0, ;1+51:3;G:3 35–40°$, 6.(-

;1.F2*>;F 23>;3(/32(0 2 – 4 A3>3. "*B3 5:153:3;3 *5:161.01;>0 <=>51:(+12;3.F2* 6.0 =3-

D6*@* /(63 /(2*@:362*C /-D(+=( *;61.F2*, / B3/(>(+*>;( *; >*:;3 ( >*>;3/.01; / >:16-

21+ *;  0,02 % 6* 0,05 % 5* /1>G >-:F0 [4]. 

M1732(B+ 61C>;/(0 51=;*.(;(A1>=(7 91:+12;2-7 5:153:3;*/ 23 /(2*@:362GH /--

D(+=G ( +1B@G /-:3D31;>0 / 5*2(D12(( /0B=*>;( >*=3 B3 >A1; =3;3.(B3?(( :13=?(C :3>-

815.12(0 51=;(2*/-7 /181>;/ ( :3B:GI12(( =.1;*A2-7 >;12*=. Q1=;(2<>;1:3B3 =3;3.(-

B(:G1; @(6:*.(B >.*D2*<9(:2-7 >/0B1C / 51=;(2*/-7 /181>;/37 > *>/*4*D612(1+ =3:-

4*=>(.F2-7 @:G55 ( *4:3B*/32(1+ +1;(.*/*@* >5(:;3. �=;(/2*>;F 51=;(2<>;1:3B- *5:1-

61.0H; 5* =*.(A1>;/G /-61.122*@* +1;32*.3 .(4* 5G;1+ ;(;:*/32(0 *>/*4*6(/I(7>0 

=3:4*=>(.F2-7 @:G55. L1:+12;3;(/2-C :3>536 3-1,4-D-@3.3=;*B(6G:*2(62-7 >/0B1C +*-

D1; *>G81>;/.0;F>0 @(6:*.(;(A1>=( 5*6 61C>;/(1+ <26*- ( <=B*5*.(@3.3=;G:*23B-, 3 

;3=D1 5G;1+ :13=?(( ;:32><.(+(2(:*/32(0 5*6 61C>;/(1+ G@.1:*6=(>.*:*6.(3B: 51=;3;-

.(3B-, *.(@*@3.3=;G:*2(6.(3B-, <=B*5*.(@3.3=;G:*23;.(3B- ( 51=;(2.(3B-. E26*5*.(-

@3.3=;G:*23B3, 51=;3;.(3B3 ( 51=;(2.(3B3 =3;3.(B(:GH; :3>815.12(1 /2G;:122(7 >/0B1C 

51=;(2*/-7 /181>;/ 5* 21G5*:06*A122*+G +1732(B+G. L1:+12;- <=B*61C>;/(0 *;815.0-

H; =*2?1/-1 @3.3=;G:*2*/-1 =(>.*;-. �=;(/2*>;F 5*.(@3.3=;G:*23B *5:161.0H; 5* >2(-

D12(H /0B=*>;( :3>;/*:*/ 51=;(2*/-7 /181>;/ (.( 5* /*B:3>;32(H =*.(A1>;/3 3.F61@(6-

2-7 @:G55. Q*6 61C>;/(1+ .(3B *4:3BGH;>0 2123>-8122-1 5:*6G=;-, 5*@.*83H8(1 >/1; 

/ �L-*4.3>;( 5:( 230–235 2+; 3=;(/2*>;F 6322*C @:G55- 91:+12;*/ *5:161.0H; 5* 23-

:3>;32(H *5;(A1>=*C 5.*;2*>;( / :13=?(*22-7 >:1637 5:( <;(7 D1 6.(237 /*.2 [5,6]. 

N>2*/2-+( 51=;*.(;(A1>=(+( 91:+12;2-+( 5:153:3;3+(, /-5G>=31+-1 :3B.(A2-+( 

>;:323+(, 0/.0H;>0: !*>>(0 (Q1=;3/3+*:(2 Q 107 ( # 107, Q1=;*9*1;(6(2 Q 107 ( # 107), 

,*.@3:(0 (,(>;:(2 Q�Q-1), Q*.FI3 (Q1=;*2*. ! ), )12@:(0 (L(.3B(+), !G+-2(0 (�.F;:3-

B(+), R@*>.3/(0 (Q1=;(21=>), S/1C?3:(0 (%.3:(B(+), L:32?(0 (!35(63B3), #1:+32(0 (Q32-
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B(+, Q1=;(2*., !*73+12; Q, J1..H.3B3 $), $S� (Q1=;(2*., %.3:(B(+, Q1=;(23B3 >53:=) ( 

T5*2(0 ($=.3B1).J1..H.*.(;(A1>=(1 91:+12;2-1 5:153:3;- *>G81>;/.0H; @(6:*.(B ?1.-

.H.*B- 6* @.H=*B-. ) (7 >*>;3/ /7*6(; =*+5.1=> (10–20) :3B.(A2-7 9*:+ 91:+12;*/ (<2-

6*-, <=B*@.H=*23B-, ?1..*4(*@(6:*.3B- ( ;.6.).  

$G81>;/G1; 21>=*.F=* +*61.1C +1732(B+3 61C>;/(0 ?1..H.*.(;(A1>=*@* =*+5.1=>3 

91:+12;*/ ( 21/*B+*D2* /-61.(;F *6(2 (B 2(7. "(>=G>>(( 5* <;*+G /*5:*>G 5:*6*.D3-

H;>0. J1..H.3B2*+G =*+5.1=>G 5:(>G8 >(21:@(B+. N2 B3/(>(; *; =*2?12;:3?(( >G4>;:3-

;3 ( >**;2*I12(0 =*2?12;:3?(C 91:+12;*/. J1..H.*.(;(A1>=30 3=;(/2*>;F 91:+12;*/ 

>/0B323 > (7 36>*:4?(*22*C >5*>*42*>;FH 23 ?1..H.*B1: A1+ /-I1 <;3 >5*>*42*>;F, ;1+ 

/-I1 <991=;(/2*>;F 5:*?1>>3 91:+12;3;(/2*@* @(6:*.(B3 ?1..H.*B-.N5;(+3.F2-1 G>-

.*/(0 61C>;/(0 5:153:3;*/ >*>;3/.0H; pH *=*.* 4,5–5,5, ;1+51:3;G:3 *=*.* 50 °$. 

#1+(?1..H.3B2-1 91:+12;2-1 5:153:3;- >*61:D3; >(>;1+G 91:+12;*/ 5*6 *48(+ 

23B/32(1+ b-=>(.323B-, =*;*:-1 :3>815.0H; *>2*/2GH ?15F =>(.32*/ > *4:3B*/32(1+ 

=>(.**.(@*>373:(6*/, D-=>(.*B-. %*+5.1=> 6322-7 91:+12;*/ =3;3.(B(:G1; :3>815.1-

2(1 @1;1:*5*.(>373:(6*/ 23 *>2*/1 +322*B-, @(6:*.(B *>2*/2*C ?15( @3.3=;32*/, @(6:*-

.(B a-L-3:34(232*/, :3>815.12(1 4*=*/-7 ?151C 21C;:3.F2-7 51=;(2*/-7 5*.(>373:(-

6*/.N5;(+G+ 61C>;/(0 =>(.323B .1D(; / *4.3>;( :� 4–7 ( (2;1:/3.1 ;1+51:3;G: *; 30 º$ 

6* 50 º$. 

) !*>>(( 5:*(B/*60; 91:+12;2-C 5:153:3; – %>(.3/3+*:(2 # 37. "322-C 5:153:3; 

=:*+1 91:+12;3 @1+(?1..H.3B- >*61:D(; ?1..H.3BG ( 51=;(23BG.  3=D1 @1+(?1..H.3BG 

>*61:D3; />1 51=;(23B2-1 91:+12;2-1 5:153:3;- (Q1=;*/3+3:(2, Q1=;*9*1;(6(2, M3?1-

:*43?(.(2 # 37 ( 6:G@(1) ( ?1..H.3B2-1 (#1+(?1..*2(@:(2 Q 107, J1..*;1::(2 # 107, 

J1..*/(:(6(2 ( 6:G@(1). ) !*>>(( 23A3.( /-5G>=3;F =*+5.1=>2-1 91:+12;2-1 5:153:3-

;- (ME%), >*61:D38(1 @1+(?1..H.3B-. &3 :G41D*+ /-5G>=3H; =*+5.1=>2-1 91:+12;2-1 

5:153:3;-, >*61:D38(1 3+(.3B-, 5:*;13B-, 51=;(23B-, ?1..H.3B- ( @1+(?1..H.3B- 

(Gellulfse Onozuka SS, Pancellase RR - 9(:3+3 Yakult Honaha Co, Ltd; Zellozume - 9(:+3 

Nagase; "1:3>(. - 9(:+3 Geva ( 6:G@(1). [7] 

�=;(/2-C =*+5.1=> 91:+12;*/ ?1..H.*.(;(A1>=*@* ( @1+(?1..H.3B2*@* 61C>;/(0, 

>*61:D(;>0 / 5:153:3;37 J(;*:*B1+(2 Q 107, %>(.*2(@:(2 Q 107, J1..*.(@2*:(2 Q 107, 

J1..*=*2(2@(2 Q 107 ( J1..*4:32(2 Q 107, «J1..*/(:(6(2 # 207» ( *41>51A(/31; 4*.11 

@.G4*=GH >;1512F +3?1:3?(( :3>;(;1.F2*C ;=32( /(2*@:362*C /-D(+=(. 

) :1BG.F;3;1 323.(B3 5:(+1201+-7 / /(2*61.(( 23 >1@*620I2(C 612F 91:+12;2-7 

5:153:3;*/ 23+( 4-. >61.32 /-/*6, A;* 6.0 <=>;:3@(:*/32(0 4(*.*@(A1>=( 3=;(/2-7 /1-

81>;/ (B /(2*@:362*C /-D(+=( ?1.1>**4:3B2* (>5*.FB*/32(1 51=;*.(;(A1>=(7 91:+12;-

2-7 5:153:3;*/. 

$.16GH8(+ <;35*+ 23I1@* (>>.16*/32(0 4-.* 5*.GA12(1 <=>;:3=;3 /(2*@:362*C 

/-D(+=( >*:;3 %341:21 $*/(2F*2 > 5:(+1212(1+ 91:+12;2*@* 5:153:3;3 LallzymeEX-V. 

N5:161.(/ +3>>*/GH =*2?12;:3?(0 =:3>08(7 ( 912*.F2-7 /181>;/, ( >:3/2(/ (7 > 

=*2;:*.F2-+( *4:3B?3+(, 23+( 4-.( 5*.GA12- :1BG.F;3;-, 5:(/16122-1 23 :(>. 1 ( 2. ) 

=3A1>;/1 =*2;:*.F2-7 *4:3B?*/ 5:(20.( <=>;:3=;- /(2*@:362*C /-D(+=(, 5*.GA122-1 

41B 5:(+1212(0 91:+12;2-7 5:153:3;*/. 'B :(>G2=*/ /(62*, A;* / *4*(7 >.GA307 +3>>*-

/30 =*2?12;:3?(0 =3= 912*.F2-7, ;3= ( =:3>08(7 /181>;/ / <=>;:3=;37, 5*.GA122-7 > 

5:(+1212(1+ 91:+12;2*@* 5:153:3;3 23 +2*@* 5:1/-I31; 6322-1 5*=3B3;1.( / =*2;:*.F-

2-7 *4:3B?37, 5*.GA122-7 5* ;*C D1 ;172*.*@((, 2* 41B 5:(+1212(0 91:+12;2*@* 5:153-

:3;3.  3= >:16211 B23A12(1 +3>>*/*C =*2?12;:3?(( 912*.F2-7 /181>;/ / (>>.16G1+*+ 

<=>;:3=;1 >*>;3/.01; 248,5 +@/6+
3
, ;*@63 =3= / =*2;:*.F2*+ *4:3B?1 82,1 +@/6+

3
, A;* 5:(-

+1:2* / ;:( :3B3 4*.FI1 =*2;:*.0. 

�;* =3>31;>0 +3>>*/*C =*2?12;:3?(( =:3>08(7 >*16(212(C, ;* / (>>.16G1+*+ *4-

:3B?1 *23 >*>;3/.01; 33,5 +@/6+
3
 ( / 1,6 :3B 5:1/-I31; B23A12(1 =*2;:*.F2*@* *4:3B?3 

:3/2*1 21,4 +@/6+
3
. 
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�3 *>2*/1 5*.GA122-7 6322-+ +*D2* >61.3;F /-/*6 * ?1.1>**4:3B2*>;( 5:(+121-

2(0 91:+12;2-7 5:153:3;*/ 21 ;*.F=* / ;172*.*@(( 5*.GA12(0 /(2, 2* ( / ;172*.*@(( 5*-

.GA12(0 <=>;:3=;*/ (B /(2*@:362*C /-D(+=(. 

 

 
 

!(>. 1. 'B+1212(1 +3>>*/*C =*2?12;:3?(( =:3>08(7 /181>;/ (B/.1A122-7  

(B /(2*@:362*C /-D(+=( >*:;3 %341:21 $*/(2F*2 > 5:(+1212(1+ 91:+12;2-7 5:153:3;*/ 

 

 
 

!(>. 2. 'B+1212(1 +3>>*/*C =*2?12;:3?(( 912*.F2-7 /181>;/ (B/.1A122-7  

(B /(2*@:362*C /-D(+=( >*:;3 %341:21 $*/(2F*2 > 5:(+1212(1+ 91:+12;2-7 5:153:3;*/ 

 

.+*-/+.  3=(+ *4:3B*+, +*D2* >61.3;F /-/*6, A;* 4-.( /-0/.12- 23(4*.11 5*67*-

608(1 91:+12;2-1 5:153:3;- 6.0 <=>;:3=?(( 4(*.*@(A1>=( 3=;(/2-7 /181>;/ (B /(2*-

@:362*C /-D(+=( 5:1(+G81>;/122* =:3>2-7 >*:;*/ /(2*@:363. � ;3=D1 <=>51:(+12;3.F-

2* 5*=3B323 ?1.1>**4:3B2*>;F 5:(+1212(0 6322-7 91:+12;2-7 5:153:3;*/ / ;172*.*@(( 
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