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M)&�)&&.='"-�)�&)/$#"�6,-"�7'!/*"%;����
�

;131�.��������	��
���������
����

�'�,%-"%�(,�A"%.20�(3"�M".=3(�&()("-�.'�(3"�$)65)="�()=�,2�")63�63,6,#)("�*)%��(3"0�M"%"�
M".=3"-� )2("%� %"/,A.'=� (3"� $)65)="�� �3"'�� (3"� /")'� *"(M""'� (M,� /)(63.'=�
63,6,#)("�*)%&�)'-�(3"�$"%6"'()="�,2�63)'="�)/,'=�-"6#)%"-�)'-�%")#�A)#!"&�M"%"�
6)#6!#)("-���
�
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;1;1�����������4���

�
�3"�$%,6"&&�,2�-)()�6,##"6(.,'�2,%�(3.&�$)%(�,2�(3"�"D$"%./"'(�M)&�$"%2,%/"-�2,##,M.'=�
/).'#0�(3"�&(!-0�,2��!53)�7E9GJ;���3!&��M"�%"6%!.("-�E9�A,#!'(""%&�%)'=.'=�2%,/�GO�
(,�EK�0")%&�,#-���3"�A,#!'(""%&�M"%"�',(�$%,2"&&.,')#�()&("%&���

F�F�G���ample preparation  

�,%�")63�*)%��E9�&)/$#"&�,2�)$$%,D./)("#0�E�=%)/&�")63�,'"�M"%"�&"$)%)("-���3"'��
(3"0� M"%"� .'-.A.-!)##0� $)65"-� .'� )#!/.'.!/� 2,.#�� )'-� (3"� 6,%%"&$,'-.'=� 6,-"� M)&�
M%.(("'�,'�.(�M.(3�)�*#)65�$"%/)'"'(�/)%5"%���.')##0��(3"&"�&)/$#"&�M"%"�-.&(%.*!("-�
.'(,� 3"%/"(.6� $#)&(.6� *)=&�� )'-� ,'"� *)=� ,2� ")63� &)/$#"� M)&� -"#.A"%"-� (,� ")63�
A,#!'(""%���3"�&)/"�$%,6"&&�M)&�-,'"�M.(3� (3"�GF�*)%&��I,M"A"%��F�*)%�&)/$#"&�
M"%"�.'6#!-"-�(M.6"�.'�(3"�$%,6"&&�)&�)�63"65$,.'(�,2�(3"�*#.'-�"D$"%./"'(��.'�,%-"%�(,�
63"65�(3"�%"#.)*.#.(0�,2�(3"�&!%A"0�)'-�(3"�$,&&.*#"�.'2#!"'6"�,2�,(3"%�"D("%')#�A)%.)*#"&�
)22"6(.'=� (3"� A,#!'(""%�� �3!&�� .'� (3"� 6)&"� ,2� (3"� %"$")("-� &)/$#"&�� (3"� &)/$#"&�
&"$)%)("-�2%,/�")63�*)%�M"%"�H9�.'&(")-�,2�E9���
�'� ,%-"%� (,� -,� (3"� $%,6"&&� )'-� (,� ,22"%� (3"�/)D./!/� $%,("6(.,'� )'-� %"-!6"� %.&50�
6,'-.(.,'&� 7"&$"6.)##0� %"#)("-� (,� (3"� $,&&.*.#.(0� ,2� (%)'&2"%"'6"� ,2� �����NGL;�� (3"�
&)/$#.'=�$%,6"&&�M)&�$"%2,%/"-�*0�(3"�)!(3,%�,2�(3.&�-.&&"%()(.,'��.'�)�&/)##�A"'(.#)("-�
%,,/�� )'-� (3"� &)/$#"%� M)&� "4!.$$"-�M.(3� #)*� 6,)(�� #)("D� =#,A"&�� )'-� 2)6"�/)&5��
�!%(3"%/,%"�� (3"�/)("%.)#&�M"%"� 6,'&()'(#0� -.&.'2"6("-�M.(3� "(3)',#� 89:�� *"(M""'�
&)/$#"&�)'-�*)%�63)'="&����
�3"�&)/$#"&�M"%"�5"$(�.'�(3".%�6,%%"&$,'-.'=�*)=&��!'-"%�-%0�)'-�("/$"%)("�(,�6,#-�
6,'-.(.,'&�7"'A.%,'/"'()#�("/$"%)(!%";�!'(.#�(3"�/,/"'(�,2�(3"�("&(����

3.3.2. Survey design  
�3"�()&(.'=�&!%A"0�6,'&.&(&�,2�(M,�$)%(&��,'"�%"#)("-�M.(3�$"%6".A.'=�(3"�)%,/)��)'-�
(3"�&"6,'-�,'"�%"=)%-.'=�(3"�2#)A,!%�,2�(3"�&)/$#"&����
�,%�(3"�&"#"6(.,'�,2�(3"�$)%(.6.$)'(&��./$,%()'(�-)()�M"%"�'""-"-���

�� 
="���"(M""'�GO�)'-�EK�0")%&�,#-���(�3)&�*""'�6,'2.%/"-�(3)(�(3"�$"%6"$(.,'�
,2�(3"�-.22"%"'(�2#)A,!%&�7&M""(��&,!%��"(6�;�63)'="&�M.(3�)="��)'-�',%/)##0�
-"6%")&"&�)&�M"�="(�,#-"%���3"%"2,%"��.'�,%-"%�(,�$%"A"'(�(3"�.'("%2"%"'6"�
,2� ,(3"%� A)%.)*#"&� #.5"� (3.&� ,'"�� .(� M)&� 6%!6.)#� (,� )&&"&&� (3"� &)/$#"&� *0�
()&("%&�M.(3.'�&3,%(�%)'="�,2�)="&���(�3)&�)#&,�*""'�-"/,'&(%)("-�(3)(�()&("�
.&�.'2#!"'6"-�*0�="'-"%�7�)%%)=Q'�"(�)#���E9GO;���3"%"2,%"��GG�2"/)#"&�)'-�
L�/)#"&�M"%"�&"#"6("-�)&�()&("%&���

�� 
##"%=."&���,%�(3"�&)5"�',(�,'#0�(3"�&(!-0�%"&!#(&��*!(�)#&,�(3"�A,#!'(""%&��.(�
M)&�.'-.&$"'&)*#"�(,�&"#"6(�','N)##"%=.6�()&("%&�(3)(�6,!#-�',(�"D$"%."'6"�
)'0�)-A"%&"�%")6(.,'�(,�6,/$,'"'(&�,2�(3"�63,6,#)("�*)%&�&!63�)&�6,6,)��
/.#5��-%0�2%!.(&��"(6����

��
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3.3.3. Procedure  
�!"�(,�(3"�%.&5&�,2�(3"�6,'("/$,%)%0�M,%#-�M.-"�$)'-"/.6�6)!&"-�*0������NGL��(3"�
$"%2,%/)'6"� ,2� (3"� &!%A"0� M)&� -,'"� *0� A.-",6,'2"%"'6"� !&.'=� �.6%,&,2(� �")/&��
�3!&��")63�6,%%"&$,'-.'=�*)=�M)&�-"#.A"%"-�(,�(3"�A,#!'(""%&��)'-�)2("%�(3)(��(3"�'"D(�
$%,6"-!%"�M)&�2,##,M"-���

N�.%&(� ,2� )##�� $"%&,')#� -)()� M)&� )&5"-� .'� ,%-"%� (,� 63"65� (3"� A)#.-.(0� ,2� (3"�
6)'-.-)("&���
N�3"'��(3"�()&(.'=�$%,6"&&�(,,5�$#)6"��2,##,M.'=�(3"&"�&("$&���

��
A. Aromal:  

1. Open the sample A.  
2. Maintaining it on the piece of aluminum foil, approach it to the nose, 

with a distance of approximately 5 cm between the sample and the 
tip of the nose.   

3. With the eyes closed, smell it until being sure of the aroma of the 
sample.  

4. Rate the aroma according to:   
a. Intensity of the aroma (from 0 to 10)  
b. Mention aromas other than chocolate if perceived (free 

answer).  
B. Taste:  

1. Enter the sample into the mouth without chewing it.  
2. With the eyes closed, when indicated, start chewing (30 seconds, 

measured by the pollster)  
3. Remove the sample:   

a. Swallowing it  
b. Splitting it  

4. Rate the flavour according to:  
a. Sweet (from 0 to 10)  
b. Bitter (from 0 to 10)  
c. Salty (from 0 to 10)  
d. Sour (from 0 to 10)  
e. Cocoa (from 0 to 10)  
f. Mention flavours other than the above stated, if detected (free 

answer)  
5. Remove sample remainings from the mouth rinsing with water  

a. Swallowed  
b. Splitted 

Once the previous steps are performed, continue with sample B and so on (in 
alphabetic order of the sample code). ��

��
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�,(.6"�(3)(�',�"D(%)�.'2,%/)(.,'�M)&�=.A"'�(,�(3"�A,#!'(""%&��.'�,%-"%�(,�)A,.-�*.)&�.'�
(3"�&!%A"0� %"&!#(&���3!&��',�,(3"%�4!"&(.,'&�,%� %"/)%5)*#"�$30&.6)#�="&(!%"&�M"%"�
$"%2,%/"-�*0�(3"�$,##&("%����

3.3.4. Data analysis�
�.%&(�,2�)##��.'�,%-"%�(,�63"65�(3"�%"#.)*.#.(0�,2�(3"�%"&!#(&�,2�")63�("&("%��(3"�A)%.)(.,'�,2�
(3"�=.A"'�$!'6(!)(.,'�*"(M""'�$).%"-�&)/$#"&�M)&�"&(./)("-���3"'��(3"�)A"%)="�,2�
(3"&"�A)#!"&�M)&�6)#6!#)("-�2,%�")63�("&("%��)'-�(3"�A)#!"&�,*().'"-�2%,/�A,#!'(""%&�
(3)(�&3,M"-�)�A)%.)(.,'�#)%="%�(3)'�G9:�M"%"�',(�6,'&.-"%"-�A)#.-�2,%�(3"�$"%2,%/)'6"�
,2�(3"�%"&(�,2�(3"�)')#0&.&���
�
�'� (3"� &"6,'-� $#)6"�� )� 6,'(.'="'60� ()*#"� M)&� -,'"� 2,%� ")63� ,'"� ,2� (3"� A)%.)*#"&�
"A)#!)("-� 7�%)=%)'6"� .'("'&.(0�� 2#)A,!%� &M""('"&&�� 2#)A,!%� *.(("%'"&&�� 2#)A,!%�
&)#(.'"&&��2#)A,!%�&,!%'"&&�)'-�6,6,)�2#)A,!%;��()5.'=�.'(,�)66,!'(�(3"�("&("%�6,-"�)'-�
(3"�2%"4!"'60�,2�")63�$!'6(!)(.,'�=.A"'�$"%�&)/$#"���
�'�,%-"%� (,�)')#0>"� (3"�6,%%"#)(.,'�,2� (3"� %"&!#(&� 7*0�$"%2,%/.'=�)� 63.N&4!)%"� ("&(;��
$!'6(!)(.,'&�M"%"�=%,!$"-�.'�F�%)'="&�,2�A)#!"&�72%,/�9�(,�F��2%,/�H�(,�J�)'-�2%,/�8�
(,�G9;���'�(3"�6)&"�,2�"D.&("'6"�,2�&.='.2.6)'(�-.22"%"'6"&�*"(M""'�%"&!#(&�,2�-.22"%"'(�
("&("%&��)�/,%"�-"().#"-�&(!-0�M)&�-,'"���3!&��63.N&4!)%"�("&(&�M"%"�$"%2,%/"-�*0�
$).%&�,2�-)()��2,%�)##�(3"�$,&&.*#"�6,/*.')(.,'&�*"(M""'�("&("%&����

�������;1=1�@�����������
���
��������������4��������

�
"#)("-� (,� ,'"� ,2� (3"� )./&� ,2� (3"� "D$"%./"'(� 7&(!-0� ,2� 2)(&� )'-� $3"',#&� ,2� -)%5�
63,6,#)(";��(3"�/).'�$%,6"-!%"�,2�(3.&�)')#0&.&�M)&�6)%%."-�,!(�)66,%-.'=�(,��)#.X.YN
�"(%,'.+"A.Y�"(�)#��7E9GJ;��M.(3�&,/"�/,-.2.6)(.,'&��

3.4.1. Lipids 
�3"�.'.(.)#�&("$�M)&�(3"�&"$)%)(.,'�,2�2)(&��)'-�(3"�%"/).'.'=�-"2)(("-�&)/$#"&�M"%"�
!&"-�.'�,%-"%�(,�-"("%/.'"�(3"�$3"',#.6�6,/$,!'-�6,'("'(���'�*%."2��(3"�&"$)%)(.,'�,2�
2)(&� M)&� *)&"-� ,'� (3"&"� &("$&�� &)/$#"� $%"$)%)(.,'�� &"$)%)(.,'�� -%0.'=� )'-� 2.')#�
M".=3.'=����

�� �)/$#"�$%"$)%)(.,'����
�%"A.,!&#0� (,� (3"� "D$"%./"'(�� )� &)/$#"� ,2� H� =� ,2� ")63� 63,6,#)("� *)%� M)&�
&"$)%)("-� )'-� 2%,>"'� )(� )� ("/$"%)(!%"� NO9� W�� !'(.#� (3"� )')#0&.&�� ,%-"%� (,�
$%"&"%A"�.(&�2)(�)'-�$3"',#.6�6,'("'(����
�3"'��)�&)/$#"�,2�G=�,2�")63�A)%."(0�M)&�M".=3"-��$#)6"-�.'(,�)�GE/��(!*"�
M.(3�)�$,#0$%,$0#"'"�6)$���
�� �D(%)6(.,'���
Chemicals: n-I"D)'"���

�� O/��,2�n-I"D)'"�M"%"�)--"-�(,�")63�(!*"�)'-�,'6"�6#,&"-��(!*"&�
M"%"� 3")("-� .'� (3"� (3"%/,*#,65� )(� HKW�� -!%.'=� K� /.'!("&�� �3"'��
(!*"&� M"%"� &3)5"'� )'-� $#)6"-� )=).'� .'� (3"� (3"%/,*#,65� 2,%� K�
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)--.(.,')#� /.'!("&�� )'-� M"%"� &3)5"'� M3"'� 3)#2� ,2� (3"� (./"� 3)-�
$)&&"-�)'-�)#&,�)(�(3"�"'-�,2�.'6!*)(.,'����

�� 
2("%� K� /.'!("&� )(� %,,/� ("/$"%)(!%"� 2,%� ("/$"%.'=�� (!*"&� M"%"�
6"'(%.2!="-�)(�J�899�D=�-!%.'=�K�/.'����

�� �3"�&!$"%')()'(�M)&�-.&6)%-"-����
�3"&"�F�&("$&�M"%"�%"$")("-�,'6"�/,%"��)--.'=�O�/��,2�2%"&3 nN3"D)'"�(,�(3"�
$"##"(�2%)6(.,'����
��
�� �%0.'=���
�3"�(!*"&�M.(3�(3"�$"##"(�M"%"�#"2(�,$"'"-�)(�%,,/�("/$"%)(!%"�,A"%'.=3(���
��
�� �.')#�M".=3.'=���
�.')##0��,'6"�-%."-��(3"�$"##"(&�M"%"�M"%"�M".=3"-���
��

�,(.6"�(3)(�)##�$%,6"&&"&�.'A,#A.'=�nN3"D)'"�"D$,&.(.,'�M"%"�$"%2,%/"-�.'�(3"�2!/"�
3,,-�2,%�&"6!%.(0�%")&,'&����
�
�'�,%-"%�(,�$"%2,%/�(3"�-)()�)')#0&.&��(3"�)A"%)="�$"%6"'()="�,2�#.$.-&�M)&�6)#6!#)("-�
2,%�")63�&)/$#"��*0�&!*(%)6(.'=�(3"�M".=3(�,2�(3"�-%0�$"##"(�2%,/�(3"�&()%(.'=�M".=3(���
�M,� .'-"$"'-"'(� )')#0&.&� M"%"� 6)%%."-� ,!(� 2,%� ")63� &)/$#"�� �'� ,%-"%� (,� 6,/$)%"�
&)/$#"&�� )� Z%!&5)#� S)##.&� )')#0&.&� )'-� )� $,&(N3,6� �!''� ("&(� M)&� $"%2,%/"-�� �'�
)--.(.,'��2.')#�%"&!#(&�M"%"�6,/$)%"-�M.(3�(3"�6,//"%6.)#�-"6#)%"-�#.$.-�6,'("'(�.'�(3"�
()=�,2�(3"�&)/$#"���

3.4.2. Phenolic compounds  
�3.&�$%,6"&&�M)&�-,'"�!&.'=�(3"�-%."-�&)/$#"&�,2�(3"�$"##"(�(!*"&�/"'(.,'"-�)*,A"����
[� �3"',#.6&�"D(%)6(.,'���

Chemicals:��"(3)',#�O9:��
N� K9/=�,2�")63�&)/$#"�M"%"�M".=3"-�)'-�$#)6"-�.'(,��$$"'-,%2�(!*"&�,2�
E/���G�K/��,2��"(3)',#�O9:�M"%"�)--"-�(,�")63�(!*"����

N� �!*"&�M"%"�&3)5"'�)'-�$#)6"-�.'�(3"�(3"%/,*#,65�)(�)�("/$"%)(!%"�,2�
89W��2,%�GK�/.'!("&��&3)5.'=�(3"/�"A"%0�K�/.'!("&����

N� �!*"&�M"%"�6"'(%.2!="-�)(�GE999�D=�-!%.'=�G�/.'!("����
N� �3"�&!$"%')()'(�M)&�"D(%)6("-�)'-�$#)6"-�.'(,��$$"'-,%2�(!*"&�,2�E�/����
N� 9�K�/��,2��"(3)',#� O9:�M"%"� )--"-� (,� (3"� $"##"(� (!*"&�� (!*"&�M"%"�
&3)5"'�)'-�6"'(%.2!="-�)=).'�!'-"%�(3"�&)/"�6,'-.(.,'&�)&�-"&6%.*"-����

N� �3"�,*().'"-�&!$"%')()'(�M)&�"D(%)6("-�)'-�)--"-�(,�(3"�2.%&(�,'"���
N� �3"�&!$"%')()'(��$$"'-,%2�(!*"&�,2�E/��M"%"�2#!&3"-�M.(3�(3"��"(3)',#�
O9:�!$�(,�E/�����

�� �3"',#.6&�-"("%/.')(.,'���
Chemicals:��.&(.##"-�M)("%���,#.'N�.,6)#("!�%")="'(���)����E9:�&,#!(.,'�

N� �3"�%")6(.,'�/.D(!%"&�M"%"�/)-"�*0�)--.'=�(,�)'��$$"'-,%2�(!*"�K\��
,2� (3"� &!$"%')()'(� &)/$#"�� 8LK�\�� ,2� -.&(.##"-�M)("%� )'-� K9\�� ,2� (3"�
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�,#.'N�.,6)#("!�%")="'(���3"0�M"%"�/)-"�.'�(%.$#.6)("�2,%�")63�&)/$#"��
�'�)--.(.,'��(M,�*#)'5�&,#!(.,'&�M"%"�,*().'"-����

N� �!*"&�M"%"�&3)5"'��
2("%�F�/.'!("&��GK9\��,2��)����&,#!(.,'�M"%"�
)--"-�(,�")63�(!*"���3"'��(3"�(!*"&�M"%"�&3)5"'�)=).'���

N� 
2("%�E�3,!%&��(3"�)*&,%*)'6"�M)&�/")&!%"-�.'�(3"�&$"6(%,$3,(,/"("%�
)(�8J9�'/�M)A"#"'=(3���

�� �)#.*%)(.,'�6!%A"���
Chemicals���)##.6�)6.-��-.&(.##"-�M)("%���
N� �0�/)5.'=�&,#!(.,'&�,2�-.22"%"'(�5',M'�6,'6"'(%)(.,'&�,2�=)##.6�)6.-�)'-�
/")&!%.'=�(3".%�)*&,%*)'6"��)�6)#.*%)(.,'�6!%A"�M)&�,*().'"-��


&� )� 63"65$,.'(� ,2� -%0.'=� "22.6."'60� .'� (3"� .'.(.)#� $"##"(� (!*"&�� (3"� M3,#"� ,*().'"-�
&)/$#"&� 2%,/� ")63� (!*"�M"%"�M".=3("-� *"2,%"� )'-� )2("%� *".'=� &!*/.(("-� (,� )� -%0�
$%,6"&&�.'�(3"�,A"'�)(�L9W��2,%�)(�#")&(�F9�/.'!("&���
�M,�.'-"$"'-"'(�)')#0&.&�M"%"�6)%%."-�,!(�2,%�")63�&)/$#"��S.(3�(3"�%"&!#(&�2%,/�(3"�
$%"A.,!&� &("$&�� (3"� $3"',#.6� 6,/$,!'-� 6,'("'(� M)&� 6)#6!#)("-� 2,%� (3"� -"2)(("-�
63,6,#)("� )'-� (3"� ,%.=.')#� 63,6,#)("� &)/$#"���)()�M"%"� )')#0&"-� !&.'=� )�Z%!&5)#�
S)##.&�("&(���

=1�&��'!���

=101����������	���		�����������
�������4���������������������8��
�
��������4�����

�3"�-.22"%"'6"&�*"(M""'�-"6#)%"-�*)%�M".=3(&�)'-�%")#�,'"&�)%"�.'�)##�6)&"&�#,M"%�
(3)'�K:�7�)*#"�E;���!%(3"%/,%"��.'�(3"�6)&"&�M3"%"�(3"�-.22"%"'6"&�M"%"�3.=3"%�(3)'�
G:��(3"�)6(!)#�M".=3(�M)&�3.=3"%�(3)'�(3"�)'',!'6"-��
�
�5���31��3,6,#)("�&)/$#.'=�)'-�M".=3(�6,/$)%.&,'��
6(!)#�M".=3(�-)()�6,%%"&$,'-�(,�)A"%)="�A)#!"&�
]�&()'-)%-�"%%,%�7'^E;���,&.(.A"�A)#!"&�,2��)%.)(.,'�7:;�6,%%"&$,'-�(,�)'�.'6%"/"'(�,2�)6(!)#�M".=3(�
6,/$)%"-� M.(3� (3"� -"6#)%"-� ()=� A)#!"&� M3"%")&� '"=)(.A"� A)#!"&� 6,%%"&$,'-� (,� )� -"6%")&"�� ����
&()'-)%-�"%%,%���
����������� ,�������8���
������� ������8���
���A�������� �.������������

G�� L9�� LG�KFK�7]9�GLF;� G�89J�����
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4.3.1. Lipids (fat) 
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4.3.2.Phenolic compounds 
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