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Fruit juices are widely consumed due to their high content of vitamins (mainly vitamin C) and 
phenolic compounds, which act as natural antioxidants [1]. It is well known that phenolic 
compounds act as free radical scavengers and metal chelators, and that they increase the activity of 
the endogenous antioxidant defense system (catalase, superoxide-dismutase, glutathione 
peroxidase, etc.) [1]. The aim of our study was the phytochemical screening and evaluation of the 
antioxidant capacity of simple or mixed (with herbal products—dried ginger or fresh peppermint 
leaves—or other fruits—oranges or pomegranate) lemonade. The above mentioned herbal products 
and fruits have a wide variety of therapeutic properties, such as antibacterial, anti-inflammatory, 
hypolipidemic and hypoglycemic activities [2–4]. 

The samples consisted of fresh juices prepared using lemons only or lemons mixed with 
oranges, pomegranate, ginger or peppermint. The lemonades were encoded as follows: LS  
(simple lemonade), LP (pomegranate lemonade), LO (orange lemonade), LG (ginger lemonade), and LP 
(peppermint lemonade). Phytochemical screening was carried out based on qualitative (specific chemical 
reactions and thin-layer chromatography—TLC)) and quantitative (spectrophotometric 
determination of total phenolic content, phenolcarboxylic acids, flavones, and anthocyanidins) 
assays. The antioxidant activity was determined based on the scavenger capacity towards the 
2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical and was expressed as EC50 (the concentration of 
the tested lemonades, expressed in microliters, that provided 50% inhibition of the free radical 
activity). All analyzed lemonades were shown to be important sources of flavones, tannins, 
phenolcarboxylic acids, and proanthocyanidins; besides these compounds, LP also contains 
anthocyanidins. TLC analysis revealed the presence of caffeic acid in all analyzed lemonades, while 
rutin was present in LS, LG, and LP. Regarding the quantitative assays, the flavone content 
(expressed as rutin equivalents) decreased as follows: LP > LG > LS > LP. Peppermint (16.87 mg/mL) 
and pomegranate (12.12 mg/mL) lemonades had the highest content of phenolcarboxylic acids 
(expressed as caffeic acid equivalents). The total phenolic content (expressed as tannic acid 
equivalents) decreased as follows: LP > LR > LS > LG > LP. According to our results, pomegranate 
lemonade had the best antioxidant capacity. 

The analyzed lemonades were shown to be important sources of bioactive compounds with 
antioxidant activity. 
  



Proceedings 2019, 29, 42 2 of 2 

 

References 

1. Patel, B.; Das, S.; Prakash, P.; Yasir, M. Natural bioactive compound with anticancer potential. Int. J. Adv. 
Pharm. Sci. 2010, 1, 32–41. 

2. Abolaji, A.O.; Ojo, M.; Afolabi, T.T.; Arowoogun, M.D.; Nwawolor, D.; Farombi, E.O. Protective properties 
of 6-gingerol-rich fraction from Zingiber officinale (Ginger) on chlorpyrifos-induced oxidative damage 
and inflammation in the brain, ovary and uterus of rats. Chem.-Biol. Interact. 2017, 270, 15–23. 

3. Liu, C.; Guo, H.; DaSilva, N.A.; Li, D.; Zhang, K.; Wan, Y.; Gao, X.H.; Chen, H.D.; Seeram, N.P.; Ma, H. 
Pomegranate (Punica granatum) phenolics ameliorate hydrogen peroxide induced oxidative stress and 
cytotoxicity in human keratinocytes. J. Funct. Foods 2019, 54, 559–567. 

4. Raghavan, R.; Devi, M.P.S.; Varghese, M.; Joseph, A.; Madhavan, S.S.; Sreedevi, P.V. Effectiveness of 
Mentha piperita Leaf Extracts against Oral Pathogens: An in vitro Study. JCDP 2018, 19, 1042–1046. 

 

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


