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ETHODOLOGY FOR DESIGNING THE FUNDAMENTAL COMMODITY 

CHARACTERISTICS OF DRINKS WITH ANTIOXIDANT EFFECT BASED  

ON QFD METHOD 

O. V. Krukovich, S. L. Masansky  

Belarusian State University of Food and Chemical Technologies, Republic of Belarus 

ABSTRACT  
Introduction. It is relevant to develop methods for the formation of commodity characteristics of a certain 

subgroup of functional products, taking into account the nomenclature of consumer properties characteristic 

of this subgroup and identified consumer requirements. Scientific task is to develop the methodology for de-

signing commodity characteristics of drinks with an antioxidant effect from vegetable raw materials based on 

the quality function deployment (QFD) method. 

Materials and methods.  QFD method, selective survey method in the form of a questionnaire, descriptor-

profile analysis. Non-alcoholic drink made from the leaves of stinging nettle. 

Results. The nomenclature of the requirements for plant raw materials used to form the fundamental com-

modity characteristics of drinks has been formulated. Eight groups of beverage descriptors based on vegeta-
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ble raw materials have been identified. Antioxidant properties of drinks were determined in terms of redox 

potential. The technique is implemented through the sequential completion of nine stages, for which the cor-

responding algorithms have been developed. 

Conclusions. Methodology for designing the fundamental commodity characteristics of drinks with an anti-

oxidant effect based on QFD analysis makes it possible to increase the controllability of this process and can 

be recommended for solving practical problems of planning their quality.  

KEY WORDS: quality management; functional products; soft drinks with antioxidant effect; methodology 

for designing commodity characteristics; improved manageability; quality function deployment method. 
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=5>1E>48<> 87CG0BL 4>;3>A@>G=K5 A>F80;L=K5, ?>;8B8G5A:85 8 M:>=><8G5A:85 B5=45=F88. 
!0 40==>< MB0?5 4>;6=K ?;0=8@>20BLAO ?>78F8>=8@>20=85 =0?8B:0 =0 @K=:5, >A=>2>?>;0-
30NI85 B>20@>254=K5 E0@0:B5@8AB8:8, 0 B0:65 >@85=B8@>2>G=0O A515AB>8<>ABL =0?8B:0.  
'B25@6405BAO, GB> ACI5AB2C5B B@8 :>=B5:AB=KE ?5@5<5==KE, :>B>@K5 A;54C5B @0AA<0B@8-

20BL ?@8 >?@545;5=88 D0:B>@>2, 206=KE 4;O 4>AB865=8O CA?5E0 ?@>4C:B0: 
1) E0@0:B5@ 8==>20F89 (=0?@8<5@, =0?8B>: A 87<5=5==K< "�#); 2) E0@0:B5@ @K=:0;  
3) E0@0:B5@ B5E=>;>388 (=0?@8<5@, D5@<5=B8@>20==K9 ?@>4C:B)1. 
$57C;LB0B>< 2K?>;=5=8O 40==>9 AB0488 O2;O5BAO :>=F5?F8O ?@>4C:B0 8, ?> 2>7<>6=>AB8, 

@07@01>B:0 B5E=8G5A:>3> 7040=8O.  
2. �7CG5=85 =>@<0B82=KE B@51>20=89 : ?@>4C:BC – >1J5:BC 8AA;54>20=8O, 2:;NG0NI85 

B@51>20=8O : AK@LN, B5E=>;>388 ?@>872>4AB20, : 3>B>2><C ?@>4C:BC (>1O70B5;L=> B@51>20-
=8O : >@30=>;5?B8G5A:8<, D878:>-E8<8G5A:8< ?>:070B5;O<, A>45@60=8N B>:A8G=KE M;5<5=-
B>2, ?8I52KE 4>102>:, 18>;>38G5A:8 0:B82=K< 25I5AB20<), <5B>40< :>=B@>;O :0G5AB20, ?@8 
=5>1E>48<>AB8 – B@51>20=8O : C?0:>2:5, C:C?>@:5, E@0=5=8N ?> 459AB2CNI8< &!#�.  
3. "1>A=>20=85 2K1>@0 $% – 8AB>G=8:0 18>;>38G5A:8 0:B82=KE 25I5AB2 (���), >1CA;02-

;820NI8E 53> 0=B8>:A840=B=K9 MDD5:B.  
$0AB8B5;L=>5 AK@L5 4>;6=> C4>2;5B2>@OBL B@51>20=8O< B01;. 1.  
4. #@>5:B8@>20=85 >A=>2>?>;030NI8E B>20@>254=KE E0@0:B5@8AB8: =0?8B:0 A �"- =0 

>A=>25 <5B>40 QFD.  

"A=>2=K5 <5B>4K A1>@0 8=D>@<0F88: 8=B5@2LN8@>20=85, D>:CA-3@C??0, 0=:5B8@>20=85 8 
4@. !0 >A=>25 0=0;870 40==KE A>AB02;O5BAO 45<>3@0D8G5A:89 ?>@B@5B (?>;, 2>7@0AB, A>F8-
0;L=>5 ?>;>65=85, C@>25=L 4>E>40) 8 ?5@5G5=L B@51>20=89 ?>B@518B5;O. 
�>;LH>9 >1J5< ?>;CG5==>9 8=D>@<0F88 2 >B=>H5=88 ?>65;0=89 ?>B@518B5;59 ?>4;568B 

AB@C:BC@8@>20=8N 2 :>=:@5B=K5 B@51>20=8O. �;O MB>9 F5;8 8A?>;L7CNB B0:85 AB0B8AB8G5A:85 

                                                           
1
 -@;  ., -@; $.  #@8<5@K @07@01>B:8 ?8I52KE ?@>4C:B>2. �=0;87 :59A>2. – #5@. A 0=3;. – %#1.: #@>D5AA8O, 

2010. – 464 A. 
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8=AB@C<5=BK, :0: B01;8F0 «3>;>A0 ?>B@518B5;59», 4803@0<<0 0DD8==>AB8 8 4@52>284=0O 480-
3@0<<K. !081>;55 4>ABC?=> MB8 <5B>4K >?8A0=K 2 @01>B0E ?@>D5AA>@0 &8E><8@>20 �. �. [3]. 

 
&45?. 1. &@51>20=8O : @0AB8B5;L=><C AK@LN 

Table 1. Requirements for vegetable raw materials 

�84 B@51>20=8O )0@0:B5@8AB8:0 
� 284C $% $0AB8B5;L=>5 AK@L5 4>;6=> 2E>48BL 2 ?5@5G5=L 284>2 @0AB8B5;L=>3> 

AK@LO, @07@5H5==>3> : ?@8<5=5=8N 2 ?8B0=88. 
 

� 157>?0A=>AB8 $% %>45@60=85 B>:A8G=KE 25I5AB2 (:04<8O, A28=F0, @BCB8, <KHLO:0), @0-
48>=C:;84>2 (AB@>=F8O-90 8 F578O-137), ?5AB8F84>2 8 4@. A>548=5=89 
(=8B@8B>2, =8B@0B>2 8 4@.) 4>;6=> 1KBL 2 ?@545;0E, CAB0=>2;5==KE B@5-
1>20=8O<8 &!#�. 
 

� A>45@60=8N 0=B8>:-
A840=B>2 

$0AB8B5;L=>5 AK@L5 4>;6=> O2;OBLAO 8AB>G=8:>< >A=>2=KE ���, 
>15A?5G820NI8E �"- =0?8B:>2: 28B0<8=>2 %, �, :0@0B8=>84>2, D;0-
2>=>84>2 (0=B>F80=>2), <8:@>M;5<5=B>2 (A5;5=0). 
 

� "�# 684:8E 872;5-
G5=89 87 $% :0: ?>:070-
B5;O �"- $% 

$0AB8B5;L=>5 AK@L5 4>;6=> >1@07>2K20BL M:AB@0:BK (=0AB>8, >A=>2K) 
A =87:8<8 ?>;>68B5;L=K<8 ;81> >B@8F0B5;L=K<8 7=0G5=8O<8 "�#. 
 

� @5AC@A=><C  
>15A?5G5=8N 

$0AB8B5;L=>5 AK@L5 4>;6=> 1KBL B5@@8B>@80;L=> @0A?@>AB@0=5==K< 8 
4>ABC?=K< : ?@8<5=5=8N. 
  

-:>=><8G5A:0O  
F5;5A>>1@07=>ABL 

$0AB8B5;L=>5 AK@L5 4>;6=> 1KBL M:>=><8G5A:8 4>ABC?=K< : ?@8<5-
=5=8N 2 ?8I52KE F5;OE. 
 

� D0@<0:>;>38G5A:8< 
A2>9AB20< 

$0AB8B5;L=>5 AK@L5 4>;6=> 8<5BL ?>:070=8O : ?@8<5=5=8N =0 >A=>25 
8725AB=KE D0@<0:>;>38G5A:8E A2>9AB2.  
$0AB8B5;L=>5 AK@L5 <>65B 8<5BL ?@>B82>?>:070=8O : ?@8<5=5=8N, 
:>B>@K5 =5>1E>48<> C:07K20BL. 
 

&@51>20=85 : 703>B>2:5  %1>@ 8 703>B>2:C @0AB8B5;L=>3> AK@LO =5>1E>48<> >ACI5AB2;OBL 2 
A@>:8 8 ?> B5E=>;>388, CAB0=>2;5==K5 4;O :>=:@5B=>9 1>B0=8G5A:>9 
G0AB8 $%. 
 

&5E=>;>38G=>ABL &5E=>;>38G5A:0O 2>7<>6=>ABL ?>;CG5=8O ?>;CD01@8:0B>2 87 $% (?>-
@>H:>2, =0AB>52, M:AB@0:B>2, >A=>2); 87CG5=85 E0@0:B5@0 87<5=5=8O 
@0AB8B5;L=>3> AK@LO 8 ?@>4C:B>2 87 =53> ?>4 2;8O=85< @07;8G=KE 
B5E=>;>38G5A:8E D0:B>@>2 (AB5?5=L 87<5;LG5=8O, B5<?5@0BC@0, ?@8@>-
40 M:AB@035=B0, ?@>4>;68B5;L=>ABL B5?;>2>9 >1@01>B:8 8 B.?.). 

 

� B01;8F5 «3>;>A ?>B@518B5;O» ?>65;0=8O ?>B@518B5;59, 8<5NI85 >1KG=> AC1J5:B82=CN 
8 @0A?;K2G0BCN D>@<C, ?@5>1@07CNBAO 2 =01>@ :@0B:8E 8 :>=:@5B=KE ?>=OB89 (=0?@8<5@, 
«=0BC@0;L=K9 A>AB02 =0?8B:0», «=87:>5 A>45@60=85 A0E0@0» 8 B.?.). �803@0<<0 0D8==>AB8 
?>72>;O5B >1>1I8BL ?>65;0=8O ?>B@518B5;59 2 3@C??K, 1;87:85 ?> A<KA;C, ?@8 MB>< A>:@0-
I0O 8E >1I55 :>;8G5AB2>. �@52>284=0O 4803@0<<0 8A?>;L7C5BAO 4;O AB@C:BC@8@>20=8O ?>-
;CG5==KE 40==KE ?> 3@C??0<: A5=A>@=K5 A2>9AB20 (?@8OB=K5 70?0E 8 2:CA, ?@>7@0G=K9), ?>-
65;0=8O : ?8I52>9 F5==>AB8 8 A>45@60=8N >B45;L=KE :><?>=5=B>2, =0?@8<5@, =87:>5 A>-
45@60=85 A0E0@0 8 B.?. 
#>;CG5==K5 B@51>20=8O ?@5>1@07CNBAO 2 A?8A>: 8 @0=68@CNBAO ?> ?@8>@8B5B0<. &0:8< 
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>1@07>< ?>;CG05BAO <0B@8F0 ?@8>@8B570F88 B@51>20=89 ?>B@518B5;59 2 >B=>H5=88 ?@>5:B8-
@C5<>9 ?@>4C:F88. 
!0 B@5BL5< MB0?5 D>@<8@CNBAO B5E=8G5A:85 E0@0:B5@8AB8:8 ?@>4C:F88. #5@5G5=L B5E=8-

G5A:8E E0@0:B5@8AB8: A>AB02;O5BAO 8AE>4O 87 A;54CNI8E B@51>20=89 [23]:  
– =5>1E>48<>ABL A>>B25BAB28O B5E=8G5A:8E E0@0:B5@8AB8: B@51>20=8O< ?>B@518B5;59;  
– ACI5AB2>20=85 :>@@5;OF8>==>9 2708<>A2O78 <564C 7=0G5=85< B5E=8G5A:>9 E0@0:B5@8-

AB8:8 8 AB5?5=LN C4>2;5B2>@5==>AB8 ?>:C?0B5;O;  
– 1>;LH8=AB2> B5E=8G5A:8E E0@0:B5@8AB8: 4>;6=K 1KBL 87<5@8<K<8. 
�;O 2KO2;5=8O 2708<>A2O759 <564C ?@8>@8B5B0<8 ?>B@518B5;59 8 B5E=8G5A:8<8 E0@0:B5-

@8AB8:0<8 ?@>2>48BAO :>@@5;OF8>==K9 0=0;87. #@8 0=0;875 <>6=> 8A?>;L7>20BL H:0;C ?>-
@O4:0, 2 :>B>@>9 1 >7=0G05B A;01CN A2O7L, 2 – 70<5B=CN A2O7L, 3 – B5A=CN A2O7L. �B>3>< 0=0-
;870 O2;O5BAO <0B@8F0 2708<>A2O759, 8;8 >A=>20 4><0 :0G5AB20. 
"1J5:B82=>9 >A>15==>ABLN ;N1>3> ?@>4C:B0 O2;O5BAO B>, GB> <=>385 53> B5E=8G5A:85 E0-

@0:B5@8AB8:8 2708<>A2O70=K, 0 =5:>B>@K5 ?@>B82>@5G0B 4@C3 4@C3C. #>4>1=K5 7028A8<>AB8 
F5;5A>>1@07=> CG8BK20BL A F5;LN >?B8<870F88 ?@>F5AA0 ?@>872>4AB20, ?>;CG0O <0:A8<0;L-
=> >B25G0NICN ?>B@518B5;LA:8< B@51>20=8O< ?@>4C:F8N. �;O MB>3> 4>< :0G5AB20 4>?>;=8-
B5;L=> =0@0I8205BAO «:@KH59» 2 2845 B@5C3>;L=8:0. �>@@5;OF8N <564C ?>:070B5;O<8 
<>6=> >1>7=0G8BL A;54CNI8<8 A8<2>;0<8:  
(■) 2 A8;L=0O ?>;>68B5;L=0O;  
(●) 2 A;010O ?>;>68B5;L=0O;  
(▲) 2 >B@8F0B5;L=0O.  
!0?@8<5@, 8A?>;L7>20=85 2 @5F5?BC@5 =0?8B:0 ;8ABL52 :@0?82K 42C4><=>9 >1CA;02;8205B 

A8;L=CN ?>;>68B5;L=CN A2O7L <564C 40==>9 B5E=8G5A:>9 E0@0:B5@8AB8:>9 8 ?>:070B5;5< 
"�# =0?8B:0 :0: :@8B5@8O �"-. 
� A;CG05 =5>1E>48<>AB8 >?@545;5=8O :>=:C@5=B=>3> @59B8=30 B>20@0 ?@>2>4OB >F5=:C 

:>=:C@5=B>A?>A>1=>AB8 ?@>5:B8@C5<>9 ?@>4C:F88 8 ?@>4C:F88, ?@8=OB>9 70 >A=>2C ?@8 
A@02=5=88 (=0?@8<5@, ?@>4C:B0-:>=:C@5=B0). �;O MB>3> A?@020 >B <0B@8FK 2708<>A2O759 
AB@>8BAO <0B@8F0 2>A?@8OB8O B>20@0 ?>B@518B5;5<. #@8 >F5=:5 :>=:C@5=B>A?>A>1=>AB8 
?@>4C:F88 8A?>;L7C5BAO 10;;L=0O H:0;0 ?>@O4:0. !0?@8<5@, 10;; «?OBL» 5-10;;L=>9 H:0;K 
>7=0G05B, GB> B@51>20=8O 2K?>;=ONBAO 2 ?>;=>9 <5@5, 10;; «>48=» – =5 2K?>;=ONBAO. 
�0;;L=CN >F5=:C ?@>4C:F88 ?@>2>48B M:A?5@B=0O 3@C??0. �45AL 65 CAB0=02;820NB F5;8 
?@>5:B0 – ?>B@518B5;LA:85 E0@0:B5@8AB8:8 ?@>4C:B0-:>=:C@5=B0, :>B>@K5 =0E>4OBAO 2 
?@8>@8B5B5 ?> 8A?>;L7C5<>9 @0=55 H:0;5. !0 >A=>20=88 ?>;CG5==KE F5;52KE 7=0G5=89 
2KG8A;ONB AB5?5=L C;CGH5=8O ?@>5:B0 (>B=>H5=85 F5;52>3> 7=0G5=8O : ?>;CG5==><C 
7=0G5=8N 2 @57C;LB0B5 M:A?5@B=>9 >F5=:8), 01A>;NB=CN 8 >B=>A8B5;L=CN 25A><>AB8 
E0@0:B5@8AB8: ?@>4C:B0. 
«#>;» 4><0 ?@54AB02;O5B A>1>9 A>2>:C?=>ABL ?@>5:B8@C5<KE F5;52KE 7=0G5=89 B5E=8G5-

A:8E E0@0:B5@8AB8: =0?8B:>2, =0?@8<5@, <0AA>2CN 4>;N @0AB8B5;L=>3> AK@LO, A0E0@0 8 4@C-
38E :><?>=5=B>2 2 =0?8B:5. *5;52K5 7=0G5=8O B5E=8G5A:8E E0@0:B5@8AB8: 4>;6=K ?@>5:B8-
@>20BLAO A CG5B>< 7=0G5=89 ?>:070B5;59 :0G5AB20, @53;0<5=B8@>20==KE 459AB2CNI8<8 
&!#�. � MB>9 65 <0B@8F5 >?@545;ONB 01A>;NB=K5 8 >B=>A8B5;L=K5 7=0G5=8O ?@8>@8B5B0 
B5E=8G5A:8E E0@0:B5@8AB8:, @0=3, 845=B8D8F8@CNI89 :>=:C@5=B=>5 ?>;>65=85 E0@0:B5@8-
AB8:8.  
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&0:8< >1@07><, D>@<8@C5BAO 3@0D8G5A:0O <>45;L 4><0 :0G5AB20. �520O :><=0B0 4><0 :0-
G5AB20 A>45@68B AB@C:BC@8@>20==K9 ?5@5G5=L B@51>20=89 ?>B@518B5;59, >B25G0NI89 =0 2>-
?@>A «GB>?». *5=B@0;L=0O :><=0B0 ?@54AB02;O5B A>1>9 <0B@8FC 2708<>A2O759 <564C B@51>-
20=8O<8 ?>B@518B5;59 8 E0@0:B5@8AB8:0<8 ?@>4C:F88 – «GB>?» – «:0:?». #>B>;>: 4><0 A>-
45@68B ?5@5G5=L B5E=8G5A:8E E0@0:B5@8AB8: ?@>4C:F88. #>; 4><0 ?@54AB02;O5B A>1>9 :>;8-
G5AB25==CN E0@0:B5@8AB8:C – «A:>;L:>?», B> 5ABL <0B@8FC @0=68@>20==KE G8A;5==KE ?@8-
>@8B5B>2 B5E=8G5A:8E E0@0:B5@8AB8:. #@020O :><=0B0 >B25G05B =0 2>?@>A «70G5<?» 8 A>45@-
68B A@02=8B5;L=K5 40==K5 ?> >B=>H5=8N : :>=:C@5=B0<, 2K?CA:0NI8< 0=0;>38G=CN ?@>-
4C:F8N [23]. #@8<5@ 4><0 :0G5AB20 A>1AB25==>9 @07@01>B:8 (:20A A �"- =0 >A=>25 ;8ABL52 
:@0?82K) ?@54AB02;5= =0 @8A. 1.  
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�D<яFAO= 6>GE 9,06 3 2 3 2 3 1 2 2УFB?я9F :а:8G < BE69:а9F 7,26 2 3 2 1 1 1 2�аFGDа?PAO= EBEFа6 8,60 3 1 3 3 3 3 3 3 2 3 3�B?9;ABEFP 8,86 3 3 1 1 3 3 3 2 1СBIDаAя9@BEFP 4,86 2 1 2 1 2 1 2 1 2 3ДBEFGCAая J9Aа 6,13 3 1 3 3 3 1 1 0 1 2�D<яFAO= аDB@аF 7,46 3 1 3 1 2 1ВA9LA<= 6<8 5,86 3 2 3 1 3Ка?BD<=ABEFP 6,73 1 1 3 3 3СB89D:аA<9 EаIаDа 5,70 1 3 3 0 2 1 3 2

Ва6=>EFь 
?>>а7аF5?5=

168,9 84,4 168,9 133,9 127,2 79,7 126,1 68,6 90,4 78,1 64,0  
 

$<E. 1.  >45;L 4><0 :0G5AB20 4;O =0?8B:0 87 ;8ABL52 :@0?82K 42C4><=>9 

  Fig. 1. A quality house model for a drink made from nettle leaves 

 

  !0 @8AC=:5 ?>:070=0 :>@@5;OF8O <564C B5E=8G5A:8<8 E0@0:B5@8AB8:0<8 @07@010BK205<>-
3> =0?8B:0 8 >6840=8O<8 ?>B@518B5;59, ?@5>1@07>20==K<8 8=AB@C<5=B>< «3>;>A ?>B@518-
B5;O» 87 40==KE 0=:5B8@>20=8O, GB> ?>72>;8;> A>AB028BL ?@>5:B >A=>2>?>;030NI8E B>20@>-
254=KE E0@0:B5@8AB8: 1570;:>3>;L=>3> =0?8B:0 A �"- =0 >A=>25 @0AB8B5;L=>3> AK@LO. 
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5. $07@01>B:0 @5F5?BC@K =0?8B:0 =0 >A=>25 $%: 
– <>45;8@>20=85 :><?>=5=B=>3> A>AB020 =0?8B:0, F5;LN :>B>@>3> O2;O5BAO CAB0=>2;5=85 

7028A8<>AB59 <564C 25;8G8=>9 "�# >B :>=F5=B@0F88 @5F5?BC@=KE :><?>=5=B>2 ($%, A0E0-
@>7K, >@30=8G5A:8E :8A;>B 8 B.4.) 2 <>45;L=KE >A=>20E =0?8B:>2; 
– A>740=85 <>45;L=KE :><?>78F89. �45AL >A>1>5 2=8<0=85 A;54C5B C45;OBL >@30=>;5?B8-

G5A:8< A2>9AB20< 3>B>2>3> =0?8B:0, B. :. >=8 O2;ONBAO >A=>2>?>;030NI8<8 4;O ?>B@518B5-
;O. #@8<5=5=85 2 :0G5AB25 @5F5?BC@=KE :><?>=5=B>2 =5:>B>@KE 284>2 @0AB8B5;L=>3> AK@LO 
(=0?@8<5@, :@0?82K 42C4><=>9) <>65B 87<5=8BL 2=5H=89 284, 2:CA, 0@><0B =0?8B:>2 2 =5-
65;0B5;L=CN AB>@>=C. &0:8< >1@07><, ACI5AB2C5B @8A: ?>;CG8BL ?>;57=K9 0=B8>:A840=B-
=K9 =0?8B>: A «3@O7=K<», BCA:;K< F25B><, =5?@8OB=K< 2:CA>< 8 0@><0B><, 3>@L:8< ?>-
A;52:CA85< 8 B.?. #>MB><C >A=>2=>9 7040G59 745AL O2;O5BAO @07@01>B:0 =0?8B:0 =0 >A=>25 $% 
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