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I valori sono espressi come medie ± deviazione standard����������	
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I valori sono espressi come medie ± deviazione standard����������	
����
����������

-�#�!������#�� ������������������$����� ����� )� ���
��������& ���
#��
����� �����������������

n.s34.56±±±±11.1641.52±±±±17.71P<0.000433.90±±±±6.3117.92±±±±10.95n.s37.06±±±±6.6836.66±±±±17.72mean±±±±ds

ns39.82±8.5354.94±12.90ns29.72±2.4134.10±2.63P<0.000337.20±1.4058.99±0.924*

ns34.90±8.8336.97±5.92P<0.0135.73±8.5419.53±3.52ns30.50±6.4443.02±10.193*

ns43.33±8.0250.07±18.14P<0.000540.87±0.177.98±1.21P<0.0145.81±1.6427.01±11.102*

ns20.18±1.7024.11±18.07P<0.00529.26±1.9610.04±0.76P<0.00834.74±3.4117.62±2.791*

Student
T test

ConventionalBiologicalStudent
T-test

ConventionalBiologicalStudent
T test

ConventionalBiological

Naringenin (mg/kg) fresh productQuercetin (mg/kg) fresh productRutin (mg/kg) fresh product
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�##�����#���������� �������������� �������

- no changes     �  increase      �  decrease 

Technology Product Bioactive compound Effect Ref. 
Blanching  Kintoki carrots Lycopene - 1 
 Spinach Lutein - 2 
  Lutein  �  after 20’ 2 
 Fresh spinach Lutein 9-cis �  3 
  Lutein 13-cis - 3 
     
Pasteurisation Tomato puree Lycopene - 4 
  Lutein - 4 
 Orange juice Lutein �  5 
  Zeaxanthin - 5 
 Orange-carrot juice mix Lutein - 6 
  Zeaxanthin �  6 
     
Canning Tomato pulp Lycopene �  7 
 Kale Total cis-lutein �  8 
 Corn, spinach and green peas Lutein 13-cis �  8 
  Trans-zeaxanthin �  8 
 Corn Lutein - 9 
  Zeaxanthin - 9 
 Sweet corn Lutein �  10 
  Zeaxanthin �  10 
 Nutri red carrots 9-cis Lycopene �  11 
 Nutri red carrots + 1% oil Trans-Lycopene �  11 
     
Osmotic treatment Nutri red carrots Lycopene �  12 
 Dried tomatoes Lycopene - 13 
 Tomato paste Lycopene �  14 
 Two red pepper varieties Carotenois -  15 
 Korean red pepper varieties Zeaxanthin - 16 
 Spanish pepper varieties Zeaxanthin �  17 
 Paprika Zeaxanthin �  18 
     
Frying Potatoes Lutein  �  19 
 Carrot chips Carotenoids �  20 
     
Microwave heating Papaya Total carotenoids �  21 
 Spinach, green beans, broccoli Lutein - 22 
 Broccoli Lutein �  23 
 Sweet potatoes leaves Lutein �  24 
 Broccoli florets Total carotenoids �  25 
 Nutri red carrots slices Trans-lycopene - 26 
     
Multistep heat-
treated products 

Raw tomatoes + various 
commercial tomato products 

Cis-Lycopene 
 

- 
 

27 

  Trans-Lycopene - 27 
 Tomato paste Trans-Lycopene �  28 
  Cis-Lycopene - 28 
  Lutein - 28 
 Tomato paste Lycopene �  29 
 Brazilian Valencia orange juice Total carotenoids �  30 
     
Cooking Broccoli, spinach and green beans Trans-lutein �  31 
 Tomatoes homogenates Trans-lycopene �  32 
  Cis-lycopene �  32 
 Tomato juice Total lycopene - 33 
  Cis-lycopene �  33 
 Tomato pulp Lycopene �  34 
 Nutri red carrots Trans-Lycopene - 35 
  9-cis-lycopene �  35 
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*** Significant at p = 0.001. #������� ��
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I valori sono espressi come medie ± deviazione standard����������	
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-�#�!������#���������������� ����0�����'����(������ 4������%

Typical Commercial

FRAP (mmol/kg)

Raw 0.9 �s0.11 0.8 �s0.04

Cooked 0.8 �s0.02 0.7 �s0.02

TRAP (mmol/kg)

Raw 1.9 �s0.007 1.4 �s0.03

Cooked 1.5 �s0.03 1.3 �s0.06

	<<B 	<�B

	�<B 	�B
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