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Abstract: Fruits are major source of antioxidant enzymes. So, in this study the antioxidant activity and its related enzymes 
have been discussed in the peel and pulp of sapota during the three stages of ripening i.e. mature, half ripe and full ripe. 
Activity of all antioxidant and its related enzymes viz. superoxide dismutase, ascorbate peroxidase, peroxidase and 

glutathione reductase decreased during ripening from mature to full ripe stage. Mature fruits have highest content of ascorbic 
acid and all antioxidant enzymes. Peel of the fruit had higher activity of all antioxidant and its related enzymes as compared 
to pulp.  

 
Keywords: Sapota, Pulp, Ripening stages, Antioxidant enzymes 

 

REFERENCES  

 

Abbasi, N. A., Singh, Z. and Khan, A. S. (2010). 

Dynamics of antioxidant levels and activities of 

reactive oxygen-scavenging enzymes in ‘Pink lady’ 

Apple fruit during maturation and ripening. Pakistan 

Journal of Botany. 42(4):  2605-2620. 

Abdrabba, S. and Hussein, S. (2015). Chemical 
composition of pulp, seed and peel of red grape from 

Libya. Global Journal of Scientific Researches. 3(2): 

6-11. 

Allen, R. D. (1995). Dissection of oxidative stress 

tolerance using transgenic plants. Plant Physiology. 

107: 1049-1054. 

Alscher, R. G., Neval, E. and Heath, L. S. (2002). 

Role of superoxide dismutase in controlling 

oxidative stress in plants. Journal of Experimental 

Botany. 53: 1331-1341. 

AOAC (1990). Official Methods of Analysis.  
Association of Official Analytical Chemists, 

Washington, D.C. 

Barros, H. R. De M.,  Ferreira, T.A. P. de C. and 

Genovese, M., I. (2012). Antioxidant capacity and 

mineral content of pulp and peel from commercial 

cultivars of citrus from Brazil. Food Chemistry. 134: 

1892-1898. 

Beauchamp, I. and Fridovich, I. (1971). 

Superoxide dismutase: Improved assays and an assay 

applicable to acrylamide gels. Analytical 

Biochemistry, 44, 276-287.  

Chanda, S. V. and Nagani, K. V. (2010). 
Antioxidant capacity of Manilkara zapota L. leaves 

extracts evaluated by four in vitro methods. Nature 

and Science.  8(10): 260-266. 

Dias, M. A. and Costa, M. M. (1983). Effect of low 

salt concentrationson nitrate reductase and 

peroxidase of sugar beet leaves. Journal of 

Experimental Botany.  34: 537-543. 

Ganguly, A., Mahmud, Z. A., Uddin, M. M. N. 

and Rahman, S. M. A. (2013). In-vivo anti-

inflammatory and anti-pyretic activities of Manilkara 

zapota leaves in albino Wistar rats. Asian Pacific 

Journal of Tropical Diseases.  3(4): 301-307. 

Goyal, N. (2010). Effect of antioxidants on oxidative 

metabolism of Guava (Psidium guajava L.) during 

ripening and storage. M.Sc. Thesis, CCS HAU, 

Hisar, India. 

Guo, C. J., Cao, G. H., Sofic, E. and Prior, R. L. 
(1997). High-performance liquid chromatography 
coupled with coulometric array detection of 

electroactive components in fruits and vegetables: 

relationship to oxygen radical absorbance capacity. 

Journal of Agriculture and Food Chemistry. 45: 

1787-1796. 

Halliwell, B. and Foyer, C. H. (1978). Properties 

and physiological functions of a glutathione 

reductase purified from spinach leaves by affinity 

chromatography. Planta. 139: 9-17. 

Iloki Assanga, S. B., Lewis Lujan, L. M., Rivera-

Castaneda, E. G., Gil- Salido, A. A., Acosta-Silva, 

A. L., Meza-Cueto, C. Y. and Rubio-Pino, J. L. 
(2013). Effect of maturity and harvest season on  

antioxidant activity, phenolic compounds and  

ascorbic acid of Morinda citrifolia L. (noni) grown in 

Mexico (with track change). Academic Journal. 

12(29): 4630-4639.  

Jain, P. K., Soni, P., Upmanyu, N. and Shivhare, 

Y. (2011). Evaluation of analgesic activity of 

Manilkara zapota (leaves). European Journal of 

Experimental Biology. 1(1): 14-17. 

Kamol, S. I., Howlader, J., Dhar, G. C. S. and 

Aklimuzzaman, M. (2014). Effect of different 
stages of maturity and postharvest treatments on 

quality and storability of Pineapple. Journal of 

Bangladesh Agrilcultural University.  12(2): 251-

260. 

Kulkarni, A. P., Policegoudra, R. S. and Aradhya, 

S. M. (2007). Chemical composition and antioxidant 

activity of Sapota (Achras sapota Linn.) fruit. 

Journal of Food Biochemistry. 31: 399-414.  

Lata, B., Trampczynska A. and Oles, M. (2005). 

Antioxidant content in the fruit peel, flesh and seeds 

RESEARCH ARTICLE 

mailto:umanmalika14@gmail.com
http://www.apjtcm.com/zz/20134/8.pdf
http://www.apjtcm.com/zz/20134/8.pdf
http://www.apjtcm.com/zz/20134/8.pdf


258 SUMAN BALA AND JITENDER KUMAR  

of selected Apple cultivars during cold storage. Folia 

Horticulturae. 17(1): 47-60. 

Madhusudhan, R., Ishikawa, T., Sawa, Y., Shigeoka, 

S. and Shibata, H. (2003). Characterization of an 

ascorbate peroxidase in plastids of tobacco BY-2 cells. 

Physiologia Plantarum, 117: 550-557. 
Nakano, Y. and Asada, K. (1981). Hydrogen 

peroxide is scavenged by ascorbate-specific 

peroxidase in spinach chloroplasts.  Plant cell and 

Physiology. 22(5): 867-880. 

Nayak, P., Bhatt, D. K, Shukla, D. K. and Kumar, 

D. (2011). Evaluation of aonla (Emblica officinalis 

G.) segments-in-syrup prepared from stored fruits. 

Research Journal of Agricultural Science. 43(2): 

252-257.  

Osman, M. A., Aziz, M. A., Habib, M. and Karim, 

M. R. (2011). Antimicrobial investigation on 

Manilkara zapota (L.) P. royen.  International 
Journal of Drug Development and Research.  l3(1): 

185-190. 

Praduman (2010). Biochemical changes in ber 

(Ziziphus mauritiana Lamk.) fruit during ripening, 

post harvest ripening and storage. Ph.D Thesis, CCS 

HAU, Hisar, India. 

Ram, S. (2007). Lipid peroxidation and oxygen 

scavenging system in Guava (Psidium guajava L.) 
fruit during ripening and storage. M.Sc. Thesis, CCS 

HAU, Hisar, India. 

Shimada, K., Fujikawa, K., Yahara, K. and 

Nakamura T. (1988). Antioxidative properties of 

xanthan on the autoxidation of soybean oil in 

cyclodextrin emulsion. Journal of Agricultural and 

Food Chemistry. 40: 945-948. 

Someya, S., Yoshiki, Y. and Okubo, K. (2002). 

Antioxidant compounds from Bananas (Musa 

cavendish). Food Chemistry. 79: 351–354. 

Woo, P. F., Yim, H. S., Khoo, H. E., Sia, C. M. 

and Ang, Y. K. (2013). Effect of extraction 
conditions on antioxidant properties of sapodilla fruit 

(Manilkara zapota). International Food Research 

Journal. 20(5): 2065-2072. 

 

http://www.ijddr.in/Dacuments/IJDDR%20JAN-MARCH%202011%20ISSUE%20PDF/NO.%2018,%20VOL.3,%20ISSUE%201,%202011.pdf
http://www.ijddr.in/Dacuments/IJDDR%20JAN-MARCH%202011%20ISSUE%20PDF/NO.%2018,%20VOL.3,%20ISSUE%201,%202011.pdf
http://www.ijddr.in/Dacuments/IJDDR%20JAN-MARCH%202011%20ISSUE%20PDF/NO.%2018,%20VOL.3,%20ISSUE%201,%202011.pdf

