Figure I. HPLC analysis of phenolic acids and β-carotene constituents in free (CRFP) and bound (CRBP) phenolic fractions of carrot.
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Figure I. HPLC analysis of A) Phenolic acids and B) β-carotene constituents in free (CRFP) and bound (CRBP) phenolic fractions of carrot. A) Phenolic acids were analyzed by HPLC Shimpak C18 column (4.6 mm x 250 mm, Shimadzu) with the mobile phase-water/acetic acid/methanol 80:5:15 v/v/v, isocratic. 20 µL of mg/mL standard phenolic acids were loaded independently and their specific retention time (min) was established. Phenolic acids in each fraction were identified comparing their retention time with known standards. B) β-carotene was analyzed by HPLC, C18 Shimpak column (4.6 mm x 250 mm, Shimadzu) with the mobile phase acetonitrile: methanol: dichloromethane (70:20:10, v/v/v) containing 0.1% Ammonium acetate. Injection volume was 20 µL. An isocratic analysis was performed at a flow rate of 1 mL/min by monitoring at 450 nm. β-carotene in each fraction was identified while comparing with the retention time of the standard. 

Figure II. Skin tumors, Angiogenesis, Histopathology and Immunostain.
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Figure II. Large numbers of lesions in the form of hardened and thickened skin were observed in mice which are treated with UV-DMBA (Group B) and very few numbers of lesions were observed in the groups receiving CRBP (D) and β-carotene (E). Such lesions were not observed in Healthy group (A) as well as CRFP (C) and deferoxamine (F) receiving groups. Histological investigations also showed a normal histological pattern in the skin of Healthy (A) as well as CRFP (C) and deferoxamine (F) receiving groups; while irregular distribution with finger like papilloma indicative of cancerous growth were found in the skin sections of UV-DMBA (B) induced group and also in CRBP (D) and β-carotene (E) receiving groups. Immunostaining of differentially treated skin sections showed no galectin 3 expression in healthy and reduced levels in CRFP, β-carotene and deferoxamine treated groups in the epidermal layer. In UV-DMBA and CRBP treated groups increased galectin 3 levels were observed around the tumor colonies in the epidermal and dermal layer as evidenced by intense staining.
Figure III. Relative percentage contribution of individual phenolic acids towards antioxidant, tyrosinase inhibition, and antiproliferative activity.                        
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Figure III. The graph depicts the relative percent contribution of each phenolic acid and β-carotene in CRFP (A), CRBP (B), total phenolic acids and β-carotene (C) against antioxidant activity, tyrosinase inhibition, and antiproliferative activity. In CRFP (A) antioxidant activity was mainly contributed by tannic acid; tyrosinase inhibitory activity by tannic acid and β-carotene and; antiproliferative activity to an equal extent by syringic acid and β-carotene. In CRBP (B) however, contribution to all these activities is more from gentisic acid, p-coumaric acid and β-carotene. The combined role of both phenolic acids and β-carotene in carrot is therefore evident. It is also evident from Figure IIIC that 15, 2 and 4 folds increased activity was contributed from total phenolic acids than β-carotene for antioxidant, tyrosinase inhibitory and antiproliferative activity respectively. Values are expressed as the mean ± SD. Values not sharing a similar superscript are significantly different (p < 0.05) as determined by ANOVA. 
Figure IV.  Antioxidant capacities in vitro of CRFP and CRBP.
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Figure IV. Antioxidant Potency of CRFP and CRBP. Concentration of 2-10 µg of GAE/mL of CRFP and CRBP was examined for Free Radical Scavenging (A), Reducing Power (B), and Inhibition of Lipid Peroxidation (C) as per the protocol described under Materials and Methods. All data are the mean ± SD of three replicates.
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