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ABSTRACT 

There is no doubt that the incredible advances in medicine will be perceived as one of the spectacular 

achievements of the twentieth century right along with some other innovations. Hazards such as radiation, 

pollution, smoke, nutrient poor diet handle many common diseases. This article demonstrates knowledge of 

the antioxidant to practice real preventive medicine by understanding the role that free radicals play in the 

onset and progression of known disease and how antioxidants can control them. 
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INTRODUCTION 

From the smallest single-celled to the multiple-celled organism on earth, every living thing 

is defined by its genes. The deoxy-ribonucleic acid (DNA) contained in our genes acts like 

an instruction manual for our cells composed of smaller units called atoms. Each atoms has 

a center or nucleus that surrounded by electrons. These electrons move from one oxygen 

molecule to the next by biological oxidation, the process of making energy. However, some 

electrons may escape. The free electron that escape is called free radicals. These free 

radicals and other free radicals from radiations can attack and oxidize DNA, the genetic 

material that controls cell growth and development, which can cause diseases, such as 

cardiovascular diseases and other age related diseases prevalent in developing countries 

(Blaszczak et al., 2019; Ogunlade, Oni, & Osasona, 2019). 

 

An antioxidant takes part in antioxidant defense mechanisms, preventing destruction effects 

of free radicals on DNA, protein and lipids. Vitamins found in vegetables, fruit and 

supplements are potent antioxidant of biological systems in humans. Therefore, 

antioxidants derived from food are especially important in protecting organisms against 

diseases. The polyphenol that found in vegetable and fruit are phenolic compound that are 

uniquely qualified to scavenge free radicals or reactive oxygen species (ROS) before they 

can damage their target tissues, or even DNA. ROS are group of oxidants are a group of 

oxidants formed during oxygen metabolism that appears to be involved in the pathogenesis 

of many human diseases. Oxidative stress develops when the generation of ROS 
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overwhelms the scavenging level of antioxidant. Hence, certain amounts of antioxidants 

constantly keep an adequate level of antioxidants to balance the ROS.  

 

VITAMIN C, E ARE ANTIOXIDANTS  

Antioxidants are free radicals’ scavenger consisting of group of compounds such as 

phenolic compounds that can reduce free radicals so that they could not attack other cells 

and target tissue. The antioxidant properties of phenolic compound are due to their redox 

properties, which allow them to neutralize free radicals, act as hydrogen donors and quench 

singlet oxygen (Filip, 2017). An example of antioxidants is vitamin, namely: Vitamin C 

(ascorbic acid) and E (tocopherols and tocotrienols), which can be found in plants. When 

antioxidant meets free radicals, it captures free radicals, and the free radicals then join its 

molecular structure. Furthermore, the antioxidant becomes a weak free radical and is not 

likely to do further chain reaction of lipid peroxidation (Vieira, Zhang, & Decker, 2017).  

 

Antioxidants also boost the immune system. The antioxidant neutralizes the free radicals 

preventing the formation of the non-self-protein, that may induce cross-link immune 

reaction. Meanwhile, the antioxidant can also prevent cancer by preventing the free radical 

to modify the DNA Bases sequences. For example, high intakes of antioxidant-rich food 

such as Vitamin C and E are associated with lower risk of cancer diseases (Ahsan, Ahad, 

Iqbal, & Siddiqui, 2014; Bai et al., 2015).  

 

VITAMIN C 

Vitamin C or ascorbic acid (Fig. 1) is one of the most important vitamins and/or antioxidant 

that exist in fruits (e.g. oranges (Micucci, Alonso, Turner, Davicino, & Anesini, 2011), 

limes, lemons, grape berries (MENG et al., 2019), guava leaves (Luo, Peng, Wei, Tian, & 

Wu, 2019), strawberries (Martínez-González et al., 2020), kiwi (Foda, Ibrahim, Gouida, & 

Elsherbiny, 2019; Gümüşay & Yalçın, 2019), starfruit (Fan et al., 2019; Pothasuk et al., 

2020; Shourove, Zzaman, Chowdhury, & Hoque, 2020), melon (Bouaziz, Djidel, Bentaher, 

& Khennouf, 2020; Islam & Sultana, 2020)), and vegetables (e.g. spinach)(Mudau, Soundy, 

Araya, & Mudau, 2019). Vitamin C may protect cell membranes against lipid-peroxidation 

through two mechanisms: (1) directly by intercepting free radicals formed in the aqueous 

cytosol and (2) indirectly through participation in the regeneration of Vitamin E 

(Dumbravă, Moldovan, Raba, Popa, & Drugă, 2016).  

 
Fig. (1). Chemical Structure of Vitamin C 
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VITAMIN E 
Antioxidant : tocopherols and tocotrienols, consisting of a group of substances that 

terminates the chain reaction of lipid peroxidation, found mainly in vegetable oils (Ahsan et 

al., 2014; Khadangi & Azzi, 2019). Both tocopherols and tocotrienols have similar crystal 

structures. The side chains of tocopherols are saturated, while those of tocotrienols have 

three double bonds.  

 

Tocotrienols, members of the Vitamin E family, are natural compounds found in a few 

vegetable oils, wheat germ, barley, and certain types of nuts and grains. Like tocopherols, 

tocotrienols are also of four, such as, alpha (α), beta (β), gamma (γ) and delta (δ) (Fig. 2). 

Like tocopherols, tocotrienols are unsaturated and own an isoprenoid side chain. 

Tocopherols are lipophilic in nature and found in association with lipoproteins, fat deposits 

and cellular membranes and protect the polyunsaturated fatty acids from peroxidation 

reactions. The unsaturated chain of tocotrienol allows an efficient penetration into tissues 

that have saturated fatty layers such as the brain and liver. Alpha tocopherol is a tocopherol 

isomer that is the most prevalent form of vitamin E occurring in the body and the form 

administered as a supplement. In nature, it usually occurs with β- γ- and δ-tocopherols. The 

term is synonymous with Vitamin E. However, recent mechanistic studies indicate that 

other forms of Vitamin E, such as γ-tocopherol, δ-tocopherol, and γ-tocotrienol, have 

unique antioxidant and anti-inflammatory properties that are superior to those of α-

tocopherol against chronic diseases (Ahsan et al., 2014).  

 
Fig. 2. (2.a.) α-Tocopherol, (2.b.) β -Tocopherol, (2 .c.) γ -Tocopherol, (2.d.) δ-

Tocopherol 

 

VITAMIN E NEUTRALIZES FREE RADICALS 

During normal energy metabolism or oxidative processes (oxidation in biological system), 

electrons (e
-
) are transferred from food to the electron transport chain in mitochondria to 

oxygen molecules, which accept electrons (e
-
) and protons (h

+
) to form water (H2O). These 

(2.a) 

(2.b) 

(2.c) 

 (2.d) 
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oxidative processes can generate unstable molecules, which are the starters of chain 

reaction that can cause damage of cells. For example, a superoxide radical is formed when 

oxygen accepts a single electron. Superoxide, like other free radicals, is highly reactive, and 

one reaction in which it can engage is dismutation, to form hydrogen peroxide. Hydroxide 

ions and reactive hydroxyl radicals are formed from hydrogen peroxide. Superoxide 

radicals, hydroxyl radicals, and hydrogen peroxide are the reactive oxygen species (ROS). 

If free radicals react with DNA, it can induce mutagenic alterations.  

 

Antioxidant mechanisms have evolved to stop the oxidative processes, by terminating the 

chain reactions initiated by free radicals. Some antioxidants are enzymes that destroy 

superoxide radicals (superoxide dismutase) and peroxides (peroxidases and catalase). 

Vitamin E interrupts the chain of membrane lipid peroxidation and is thus a chain breaking 

antioxidant. The reaction of a lipid peroxyl radical with a Vitamin E molecule interrupts 

peroxidation by producing a hydroperoxide and Vitamin E radical, both of which are 

relatively unreactive. The Vitamin E radical if reacts with another Vitamin E radical, with 

alkoxy radical, or with a peroxyl radical, the result is unreactive products with no further 

free radical scavenging activity or it can be reduced back to a functional Vitamin E 

molecule by Vitamin C (Blokhina, Virolainen, & Fagerstedt, 2003; Kohri & Fujii, 2013) 

 

CONCLUSION 

In summary, antioxidants of Vitamin C and E may play important role as real preventive 

medicine to lower the risk of certain diseases by neutralizing the free radicals in the 

oxidative processes. 

 

COMPETING OF INTEREST 

The authors declare that they have no competing of interest. 

 

FUNDING 

There was no funding/support for this article. 

 

REFERENCES 

Ahsan, H., Ahad, A., Iqbal, J., & Siddiqui, W. A. (2014). Pharmacological potential of 

tocotrienols: a review. Nutrition & metabolism, 11(1), 52.  

Bai, X.-Y., Qu, X., Jiang, X., Xu, Z., Yang, Y., Su, Q., . . . Wu, H. (2015). Association 

between Dietary Vitamin C Intake and Risk of Prostate Cancer: A Meta-analysis 

Involving 103,658 Subjects. Journal of Cancer, 6(9), 913-921. doi:10.7150/jca.12162 

Blaszczak, W., Barczak, W., Masternak, J., Kopczyński, P., Zhitkovich, A., & Rubiś, B. 

(2019). Vitamin C as a Modulator of the Response to Cancer Therapy. Molecules, 

24(3), 453.  

Blokhina, O., Virolainen, E., & Fagerstedt, K. V. (2003). Antioxidants, oxidative damage 

and oxygen deprivation stress: a review. Annals of botany, 91 Spec No(2), 179-194. 

doi:10.1093/aob/mcf118 



Indonesian Journal of  Global Health Research, Vol 2 No 2, May  2020, pp. 111 -116 

Global Health Science Group  

115 
 

Bouaziz, A., Djidel, S., Bentaher, A., & Khennouf, S. (2020). Polyphenolic content, 

Antioxidant and Anti-inflammatory activities of Melon (Cucumis melo L. var. 

inodorus) Seeds. Journal of Drug Delivery and Therapeutics, 10(2-s), 22-26.  

Dumbravă, D.-G., Moldovan, C., Raba, D.-N., Popa, V., & Drugă, M. (2016). Evaluation of 

antioxidant activity, polyphenols and vitamin C content of some exotic fruits. Journal 

of agroalimentary Processes and Technologies, 22(1), 13-16.  

Fan, Y., Sahu, S. K., Yang, T., Cheng, L., Yang, J.-l., Xu, X., . . . Zhao, J.-m. (2019). Slicing 

the genome of star-fruit (Averrhoa carambola L.). bioRxiv, 851790.  

Filip, S. (2017). Basil (Ocimum basilicum L.) a source of valuable phytonutrients. 

International Journal of Clinical Nutrition & Dietetics, 2017.  

Foda, A., Ibrahim, E.-S., Gouida, M., & Elsherbiny, E. (2019). Hepato-Protective Effect of 

Vitamin C Extract from Kiwi Fruit on Hepatic Injury Induced by Monosodium 

Glutamate. Suez Canal Veterinary Medicine Journal. SCVMJ, 24(1), 27-36.  

Gümüşay, Ö. A., & Yalçın, M. Y. (2019). Effects of Freeze-Drying Process on Antioxidant 

and Some Physical Properties of Cherry Laurel and Kiwi Fruits. Akademik Gıda, 

17(1), 9-15.  

Islam, R., & Sultana, B. (2020). Research Article Investigation of the Antioxidant Activity 

in Melon Peel and Seeds (Cucumis melo). JASR, 1(1), 1-6.  

Khadangi, F., & Azzi, A. (2019). Vitamin E–The Next 100 Years. IUBMB life, 71(4), 411-

415.  

Kohri, S., & Fujii, H. (2013). 2,2'-Azobis(isobutyronitrile)-derived alkylperoxyl radical 

scavenging activity assay of hydrophilic antioxidants by employing EPR spin trap 

method. Journal of clinical biochemistry and nutrition, 53, 134-138. 

doi:10.3164/jcbn.13-29 

Luo, Y., Peng, B., Wei, W., Tian, X., & Wu, Z. (2019). Antioxidant and anti-diabetic 

activities of polysaccharides from guava leaves. Molecules, 24(7), 1343.  

Martínez-González, M. d. C., Bautista-Baños, S., Correa-Pacheco, Z. N., Corona-Rangel, 

M. L., Ventura-Aguilar, R. I., del Río-García, J. C., & Ramos-García, M. d. L. (2020). 

Effect of nanostructured chitosan/propolis coatings on the quality and antioxidant 

capacity of strawberries during storage. Coatings, 10(2), 90.  

MENG, J.-F., YU, Y., SHI, T.-C., FU, Y.-S., ZHAO, T., & ZHANG, Z.-W. (2019). 

Melatonin treatment of pre-veraison grape berries modifies phenolic components and 

antioxidant activity of grapes and wine. Food Science and Technology, 39, 35-42.  

Micucci, P., Alonso, M. R., Turner, S., Davicino, R., & Anesini, C. (2011). Antioxidant and 

Antimicrobial Activities of Larrea Divaricata Cav. Aqueous Extract on Vitamin C 



Indonesian Journal of  Global Health Research, Vol 2 No 2, May  2020, pp. 111 -116 

Global Health Science Group  

116 
 

from Natural Orange Juice. Food and Nutrition Sciences, Vol.02No.01, 12. 

doi:10.4236/fns.2011.21005 

Mudau, A. R., Soundy, P., Araya, H. T., & Mudau, F. N. (2019). Effect of Season on 

Growth, Productivity, and Postharvest Quality of Baby Spinach. 54(5), 835. 

doi:10.21273/hortsci13746-18 

Ogunlade, I., Oni, A., & Osasona, A. (2019). Comparative analysis of antioxidant capacity 

and total phenolic content of some selected fruits in Ekiti State, Nigeria. NISEB 

Journal, 11(4).  

Pothasuk, Y., Singhatong, S., Natakankitkul, S., Dechsupa, N., Wanachantararak, P., 

Dechthummarong, C., & Leelarungrayub, J. (2020). Active compounds, free radicals 

scavenging and tumor-necrosis factor (TNF-α) inhibitory activities of star fruit-sweet 

type (Averrhoa carambola L.) in vitro. Journal of Associated Medical Sciences, 53(1), 

19-28.  

Shourove, J. H., Zzaman, W., Chowdhury, R. S., & Hoque, M. M. (2020). Effect of 

Thermal Treatment on Physicochemical Stability and Antioxidant Properties of 

Locally Available Underutilized Star Fruit Juice. Asian Food Science Journal, 41-53.  

Vieira, S. A., Zhang, G., & Decker, E. A. (2017). Biological Implications of Lipid Oxidation 

Products. Journal of the American Oil Chemists' Society, 94(3), 339-351. 

doi:10.1007/s11746-017-2958-2 

 


