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´  2009 
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Oxidative Stress and Antioxidants 
 



Chemoprevention 

´  Process of inhibiting, delaying or reversing carcinogenesis in the 
premalignant phase through use of non-cytotoxic nutrients and/or 
pharmacological agents  

´  A wide arrays of phenolic substances, particularly those present in 
dietary and medicinal plants, have been reported to possess 
substancial anticarcinogenic and antimutagenic activities 

´  The marjority of these naturally occurring phenolics retain 
antioxidative properties which appear to contribute to their 
chemopreventive and chemoprotective activity 

´  Synthetic antioxidants such as butylated hydroxytoluene (BHT) and 
butylated hydroxyanisole (BHA), used to retard lipid oxidation in 
foodstuffs  possess carcinogenic activity  
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Cashew(Anacardium occidentale L.)  

´  important cash crops of 
the northeastern region 
of Brazil 

´  700,000 ha  

´  100,000 people 

´  200 million dollars 

´  exported USA, Europe, 
Japan 

´  cashew apples: juice, 
jam, alcoholic and soft 
drinks 

by PatriciaMoura  



Anacardium occidentale L. 

´ Cashew apple 
(juice, wine, cajuina) 

´ Fiber  

´ Nuts 

´ Cashew Nuts Shell 
Liquid (CNSL) 

´ Cashew Nuts Oil 

by PatriciaMoura  
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´  CNSL 

´  Reduce the use of fossil  fuel 

´  Source of unsaturated 
phenol (monomer for the 
polymer industry) 

´  Resins, adhesives 

´  Insecticidal products 

´  Anticorrosion paints 

´  Heating to 200 °C 

´  A n a c a r d i c a c i d s t a r t 
m a t e r i a l - N i f e d i p i n e 
a n a l o g s ( C a C h a n n e l 
Blocking Activity) 

´  Patents 

´  Cashew nut shell composition 

´  Active oxygen inhibitors for 
cosmetics (CNS oil) 

´  Antioxidant for food and 
cosmetics 

Antitumor activity 
J. Agr. Food Chem. 41 (6): 1012, 1993 

Carcinogenesis, Mutagenesis 
Cancer Letter 112: 11-16, 1997 

Cytotoxic Potential 
Toxicology 177: 167-177, 2002 

 





g/kg Alkyl phenol 

CNSL Fibre Nut Apple 

Anacardic acid-1 153.50 1.81 (0.58),(0.35)• 0.22 

Anacardic acid-2 107.96 1.81 (0.20),(0.12)• 0.32 

Anacardic acid-3 92.12 2.49 (0.28),(0.18)• 0.56 

Cardanol-1 97.61 n.d. n.d. n.d. 

Cardanol-2 65.37 n.d. n.d. n.d. 

Cardanol-3 55.31 n.d. n.d. n.d. 

Cardol-1 98.18 n.d. (0.22),(0.11)• n.d. 

Cardol-2 46.65 n.d (0.07),(0.05)• n.d. 

Total 

Cashew fruits* 

716.70 

215.01 

6.10 (1.06),(0.64)• 1.10 

• Cashew nut (roasted); n.d. = not detected 

* Calculated from the CNSL yield (30.0 mL) after extraction of raw cashew 

fruits (100 g) 

IC50 (mM)  

 

Alkyl phenol 
DHBA (4 mMinh%) Xanthine oxidase (4 mMinh%) 

Anacardic acid-1 0.27 (100) 0.19 (100) 

Anacardic acid-2 0.56 (95) 0.38 (100) 

Anacardic acid-3 0.77 (93) 0.36 (99) 

Cardanol-1 > 4.0 (0) > 4.0 (0) 

Cardol-1 1.71 (83) 0.97 (95) 

 

Characterization of alkyl phenols in cashew (Anacardium 
occidentale) products and assay of their antioxidant 
capacity. Food and Chemical Toxicology 
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2- hydroxy- 6- pentadecylbenzoic 
acid

Pricing: Quantity : 10 mg, Price: $ 85
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Inibição de  GAPTH	 IC 50 µM	

8E, 11E, 14E – Ácido Anacárdico	 38	

8E, 11E – Ácido Anacárdico	 69	

8E – Ácido Anacárdico	 161	

Composto 9	 0,10	



AAs	 Dose (mg/
Kg)	

Tempo 
(dias)	

Toxicidade Aguda	 2000	 14	
Toxicidade Sub Aguda	  	  	
 	 300	 30	
 	 600	 30	
 	 1000	 30	





  Carotenoids 
% 

Vitamin E 
% 

Total AA 
% 

T1 100 100   
T2 100 65   
T3 116 106 56 
T4 102 81 82 
T5 91 67 100 
T6 109 82 95 









Inhibition of angiotensin I converting enzyme (ACE) 
by anacardic acids isolated from Cashew 
(Anacardium occidentale Linn.) nut shell liquid.  
In: 6th General Alumni Meeting, 2014, Heidelberg. 
6th General Alumni Meeting, 2014 









Leaves  

Fruit 

Bark 

Látex  
Hancornia Speciosa Gomes  

•  Hancornia Speciosa Gomes 



Vitamin C 
139 mg/100g 

Fruit (Mangaba) 

•  Hancornia Speciosa Gomes 



Fruit (Mangaba) 

Chlorogenic acid 

Catequin Rosmaric acid 

Rutin 

•  Hancornia Speciosa Gomes  



 Fruit 

FRUIT 

1) Quercetin 
2) Rutin 

3) Vanillin 
4) Trans-ferulic acid 

5) Quercetin 3-O-ramnogalactosideo 
6) Chlorogenic acid 
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Ximenia americana 
Bark 

Fruit 

Leaves 

Seeds 
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FRUTO 

v Good source of vitamin C 



DPPH	 ABTS	

 	 IC50 (mg/L)	 EC (TEACg-1)	

Leaves	 258,50 	 179,55 + (5,38)	

Bark	 123,56	
 387,75 + (0,56) 

 	

Roots	 93,97	 436,33 +  (6,54)	

BHT	 289,17	

 	 350.8258+  (7.18) 
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Ximenia americana leaves (5mg/mL) 
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Ximenia americana bark (5mg/mL) 
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Ximenia americana roots (5mg/mL) 




