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Abstract:  

Background: Medicinal plants contain physiologically active ingredients that 

over the years have been exploited in traditional medicine for the treatment of 

various ailments.  

 Objectives: This study was undertaken to investigate the total phenolic content 

and antioxidant capacity of Roselle (Hibiscus sabdariffa) calyx and epicalyx 

ethanolic extract.  

 Methods: The total phenolic content was estimated by Folin Ciocalteau method 

using gallic acid as standard while the antioxidant capacity was determined based 

on the plant extract to scavenge DPPH radical.  

Results: The total phenolic content was found to be 41.07 mg gallic acid 

equivalent /g .The extract exhibited a significant measurable dose dependent 

inhibition of the DPPH activity. At a concentration of 250µg/ml, sabdariffa calyx 

epicalyx ethanolic extract scavenged 86% of DPPH radical whereas 125 and 50 

µg/ml caused 53% and 23% DPPH inhibition respectively and a very mild 

inhibition was produced at a concentration of 5 µg/ml.   

Conclusion: It can be concluded that sabdariffa calyx epicalyx ethanolic could 

be a potential source of antioxidant principles.  

  

Key words: Phenolic compounds; Antioxidant activity; Reactive Oxygen Species; sabdariffa calyx and 

epicalyx.  

 

Introduction:  

Roselle (Hibiscus sabdariffa) is an edible plant used in various applications including foods. Among them, 

the most popular are the fleshy red calyces used for making wine, juice, jam, syrup, pudding, cakes, ice 

cream or herbal tea. Roselle flower and calyces is also known for its antiseptic, diuretic, antioxidant and 

antimutagenic properties (5). Roselle is an important source of vitamins, minerals, and bioactive compounds, 

such as organic acids, phytosterols, and polyphenols, some of them with antioxidant properties. The 

phenolic content in the plant consists mainly of anthocyanins like delphinidin-3-glucoside, sambubioside, 

and cyanidin-3-sambubioside; other flavonoids like gossypetin, hibiscetin, and their respective glycosides; 

protocatechuic acid, eugenol, and sterols like β-sitoesterol and ergoesterol (6). Roselle calyx extract is a 

good source of antioxidants especially anthocyanins. (7)  
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Oxygen free radicals, classified under the more general term of Reactive Oxygen Species (ROS) which 

includes non-radical species such as hydrogen peroxide, are highly reactive transient chemical species 

formed in all tissues during normal aerobic cellular metabolism, with the potential to initiate damage to the 

various intracellular components (nucleic acids, lipids, proteins) on which normal cell functioning depends. 

Free radicals provoked by various environmental chemicals as well as endogenous metabolism are involved 

in a number of diseases like tumors, inflammation, shock, atherosclerosis, diabetes, infertility, gastric 

mucosal injury, brain dysfunction, cancer and ischemia due to the oxidative damage to DNA, lipids, and 

proteins and which can result in failure of cellular functions. Free radicals and ROS are controlled in 

biological systems by some enzymes possessing antioxidant activities such as superoxide dismutase and 

peroxidase. (1, 2)  

The most active dietary antioxidants belong to the family of phenolic and polyphenolic compounds. 

Phenolic antioxidants are reported to quench oxygenderived free radicals as well as the substrate-derived 

free radicals by donating a hydrogen atom or an electron to the free radical and the antioxidant activity of 

phenolics in several systems has indicated that they were as active as Buthylated hydroxyaniscle (BHA) or 

Buthylated hudroxytoluane (BHT) of the same functional group. (3)  

An easy, rapid and sensitive method for the antioxidant screening of plant extracts is free radical scavenging 

assay using 2, 2 diphenyl-2-picryl hydrazyl (DPPH) stable radical spectrophotometrically. In the presence 

of an antioxidant,  

DPPH radical obtains one more electron and the absorbance decreases. (4)  

  

Materials and Methods:  

Materials   

Chemicals and reagents:  

2, 2 diphenyl-2-picryl hydrazyl (DPPH), gallic acid and quercetin were purchased from Sigma –Aldrich 

company (UK). Folin Ciocalteau reagent was purchased from Merck Company (Germany).  

Plant material:  

  The dried calyces of Hibiscus sabdariffa were purchased from the local market in Wad-Medani, Sudan. 

The plant material was authenticated by the Department of Pharmacognosy, Faculty of Pharmacy, 

University of Gezira, Sudan.  

Methods:   

Extraction of plant material:  

One hundred grams of coarsely powdered calyces of Hibiscus sabdariffa were extracted by maceration 

using ethanol (70%) in a conical flask for 72 hours in dark, filtered and evaporated by a rotary evaporator 

at 60 oC.  The resulting solution was freeze dried and kept in a refrigerator until use.  

Antioxidant activity of Hibiscus sabdariffa calyx ethanolic extract:  

Sample stock solution (1 mg/ml) was diluted to final concentrations of 250, 125, 50, 10 and 5 µg/ml in 

ethanol. One ml of a 0.3 mM 2, 2 diphenyl-2-picryl hydrazyl (DPPH) in ethanol solution was added to a 

2.5 ml solution of the different concentrations of the extract and allowed to react at room temperature for 

30 minutes. The absorbance of the resulting mixture was measured at 518 nm and converted to percentage 

antioxidant activity (AA %), using the formula below:  

AA% = (Absorbance of control –Absorbance of sample) X 100  

                             Absorbance of control   
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Methanol (1.0 ml) plus plant extract solution (2.5 ml) was used as a blank. DPPH solution (1.0 ml; 0.3 mM) 

plus methanol (2.5 ml) was used as control. Stock solution (1 mg/ml) of quercetin was diluted to final 

concentrations of 250, 125, 50, 10 and 5 µg/ml in ethanol used as positive control (8).All experiments were 

done triplicate recorded as means± standard deviation.  

Determination of total phenolic content in Hibiscus sabdariffa calyx and epicalyx ethanolic extract:  

The total phenol content in the ethanolic extract of sabdariffa calyx and epicalyx was determined with Folin 

Ciocalteau reagent by the method described by Chinedu et al., (2011) (9).The crude extract (50 mg) was 

mixed with Folin Ciocalteau reagent (1ml) and deionized water (7.5 ml).The mixture was kept at room 

temperature for 5 minutes and then 10 ml of 7% sodium carbonate was added to the mixture and incubated 

for 90 minutes at room temperature. After incubation the absorbencies against the reagent blank were 

determined at 760 nm using UV/visible spectrophotometer .The total phenolic content of the plant was 

expressed as mg/g Gallic acid equivalent. All samples were analyzed in triplicates recorded as means± 

standard deviation.   

Results and Discussion:  

The total phenolic content of calyx and epicalyx was found to be 41.07 mg gallic acid /g (Table 1) similar 

to those reported by other researchers (9-11) who also described the antioxidant activity to these compounds.   

The capacity of scavenging diphenyl picryl hydrazine (DPPH) by the ethanolic extract of sabdariffa calyx 

is presented in Table 2 and Figure 1. The antioxidant molecules that can quench DPPH free radicals and 

convert them to colourless product; resulting in a decrease in UV absorbance (8, 9).In this quantitative assay 

the extract exhibited a notable dose dependent inhibition of the DPPH activity. At a concentration of 250 

µg/ml. sabdariffa calyx extract scavenged 86% of DPPH radicals whereas it produced a very mild inhibition 

at a concentration of 5  

µg/ml compared to those produced by the standard antioxidant, quercetin (Table 3 & Figure 2).  

  

Table 1: Total phenolic content of Hibiscus sabdariffa calyx and epicalyx ethanolic extract.  

  

Type of analysis  Concentration in mg gallic acid/gram sample  

Total phenolic content  41.07 mg gallic acid /gram.  

  

  

Table 2: DPPH scavenging activity of Hibiscus sabdariffa calyx and epicalyx ethanolic extract.  

  

Concentration  Scavenging activity  

5 µg/ml  2 %  

10 µg/ml  11 %  

50 µg/ml  23%  

125 µg/ml  53 %  

250 µg/ml  86 %  

  

Table 3: DPPH scavenging activity of quercetin.  
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Concentration  Scavenging activity  

5 µg/ml  25%  

10 µg/ml  37.5%  

50 µg/ml  62.1%  

125 µg/ml  85.8%  

250 µg/ml  89.7%  

  
Figure 1: DPPH scavenging activity of Hibiscus sabdariffa calyx and epicalyx ethanolic extract.  

  

 
  

The effectiveness of sabdariffa calyx and epicalyx in termination and/or scavenging free radicals was 

reported by so many research workers (9, 12, 13) who documented that the antioxidant activity of sabdariffa 

calyx and epicalyx could be attributed to the presence of phenolic compounds.Moreover, it was reported 

y =  17 . 21 ln(x)  - 2 . 549  
R ²    = 0 . 987  
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Figure   2 :  DPPH scavenging activity of  Quercetin.   
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that the extract of roselle was found to be very high in ascorbic acid content or ascorbate, which is a well-

known natural antioxidant and excellent reducing agent. (14-16)    

The antioxidant activity of various sabdariffa extracts proved to protect induced hepatotoxicity (17), DNA 

damage (18) and cytotoxicity. (19)  

 It can be concluded that sabdariffa calyx could be a potential source of antioxidant principles.  
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