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Introduction 

Hibiscus sabdariffaor (Roselle) is a member of the hibiscus family, Malvaceae. This plant has been originated from West 

Africa, also can be found in middle region of Kingdom of Saudi Arabia. This plant is found to have many unique properties 

in which different parts of the plant are used for various purposes. In countries like India, Tropical Africa, Philippines and 

Indonesia, Roselle has been utilized for a long time in producing refreshing beverages, jellies, jams, sauces and preserves 

[1,2]. 

A beverage that is made from Roselle calyces are rich in natural antioxidants such as anthocyanins and vitamin C. 

Anthocyanin pigments can be found in almost all parts of the plant including Roselle. The flowers of Hibiscus sabdariffa are 
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rich in anthocyanins [3]. With the various use of anthocyanins, many researchers are attracted to study on anthocyanins of 

Roselle because of their potential commercial value and it has high possibility to be marketed widely. Recently the research 

for food components such as anthocyanins and other phenolic compounds has been grown due to their possible linkages to 

health benefits including reduction in heart disease and cancer, based on their antioxidant activity [4]. 

 

Owing to efficiency, environmentally-friendship as well as inexpensive ultrasound-assisted extraction (UAE) techniques 

compared to others method which requires low instruments, simple yet efficient. This technique is easy and efficient and it is 

less time consuming among other methods of extraction. It offers also a mechanical effect allowing greater penetration of 

solvent into the sample matrix, increasing the contact surface area between the solid and liquid phase and as a result, the 

solute quickly diffuses from the solid phase to the solvent [5]. 

 

 In this circumstance, time needed for extraction is shorter. Instead, the use of UAE may prevent the possible chemical 

degradation of targeted compounds due to decreased chemical involvement and reduction in extraction time [6]. Other than 

that, it was claimed by Melecchi et al. [7] that ultrasound-assisted extraction was considered as an efficient method for 

extraction bioactive compounds from Hibiscus flowers. 

 

Experimental Method 

Plant materials 

The fresh plant Hibiscus sabdariffa (Karkade) was collected from gabbier (Al-khurma Province), the plant collected was 

further shelled and dried organs were ground to a fine powder using Thomas-Willey Milling Machine. 

 

Ultrasound-assisted extraction process 

A sample of the calyces of H. Sabdariffa powder (500 mg) was placed in a 50 mL quartz tube topped by a vapor condenser. 

The volume was made to 50 mL with the extraction solvent ratio of ethanol: water is 80:20. Thereafter, the ultrasound-

assisted extraction was taking place in an ultrasonic bath at 30°C for 20 min. After extraction, the flask was immediately 

cooled to room temperature by using chilled water. The extract was filtered through filter paper and concentrated to dryness. 

Before proceeding to the next process, the samples were allowed to cool at room temperature. 

 

Qualitative and quantitative phytochemical screening 

The presence of some phytoconstituents was investigated by standards phytochemical methods. Phytochemical analysis of 

anthocyanins, flavonoids and polyphenols was performed according to the methods described in literature [8-10]. 

Quantitative and qualitative chemical analysis of phenols, flavonoids and anthocyanins compounds were done by employing 

spectrophotometric and high performance liquid chromatographic techniques. 

 

Determination of total anthocyanin 

Total anthocyanin content (TAC) of the freeze-dried extract was determined using the method described by Laima et al. 10 

mg of freeze-dried extract was mixed in 5 mL of methanol acidified with trifluoroacetic acid 0.1% (v/v). Aliquots of the 

extracts were taken in a 10 mL glass tube and adjust to a volume of 3 mL with methanol acidified with trifluoroacetic acid 

(TFA) and the absorbance was measured at 530 nm using a Jenway 6705 UV/Vis spectrophotometer against the blank sample 

containing the mixture methanol/TFA 0.1% without the sample extract, TAC was estimated as cyanidin 3-O-glucoside at 530 
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nm using a molar extinction coefficient of 26, 900 L/mol/cm) and molar mass (449 g/mol) [11] and was expressed as mg 

cyanidin-3-glucoside (mg Cya3G)/g of freeze-dried extract (g FDE). 

 

Determination of total phenolic content 

Total phenolic content (TPC) of the freeze-dried extract was determined using Folin-Ciocalteu essay [12,13]. 0.2 mL of 

sample extract (1 mg of freeze-dried extract was dissolved in 1 mL of methanol) was mixed with 0.8 mL of distilled water, 

0.5 ml of Folin-Ciocalteu’s reagent (1:9 with water) and 1.5 ml of sodium carbonate (17%, w/v). The tubes were incubated 

for 30 min in the dark at room temperature before absorbance was measured at 765 nm using a Jenway 6705 UV/Vis 

spectrophotometer against the blank sample contained the same mixture solution without the sample extract. A standard 

calibration plot was generated at 404 nm using known concentrations of gallic acid (20 μg/mL to 120 μg/mL). TPC was 

calculated from the calibration plot and expressed as mg gallic acid equivalents (mg GAE) of phenol/g of freeze-dried extract 

(g FDE). The calibration equation for gallic acid was y=0.004x+0.124, R2=0.998, where y is absorbance and x is 

concentration of gallic acid in μg/mL. 

 

Determination of total flavonoids 

Total flavonoids content (TFC) of the freeze-dried extract was determined using the method described by Hariri et al. [13]. 50 

mg of freeze-dried extract was mixed in 5 mL of methanol 70% (v/v). After 24 h, 0.5 mL of filtrate were mixed with 50 μL 

of Neu reagent. The absorption was determined at 404 nm using a Jenway 6705 UV/Vis spectrophotometer against the blank 

sample containing the same mixture solution without the sample extract and compared to the one of standard quercetin (0.05 

mg/ml) treated with the Neu reagent. A standard calibration plot was generated at 404 nm using known concentrations of 

quercetin (10-100 μg/mL). TFC was calculated from the calibration plot and expressed as mg quercetin equivalents (mg 

QE)/g of freeze-dried extract (g FDE). The calibration equation for quercetin was y=0.0156x+0.07, R2=0.987, where y is 

absorbance and x is concentration of quercetin in μg/ml. 

 

Analyzation of sample using HPLC 

The anthocyanins were quantified according to the Lee and Wrolstad method [14] with modifications. Roselle extract was 

injected into the C-18 column and was eluted in an isocratic manner using acetonitrile: formic acid HPLC-grade solutions. 

The acetonitrile: formic acid mixture was applied at a flow rate of 1 mL/min. The column temperature was 25°C throughout 

the experiment. Then, the result was detected. Primary detection was at 260 nm of wavelength. 

 

Results and Discussion 

Extraction process with ultrasound has several parameters must be adjusted to get the maximum yield of anthocyanin. The 

parameters like time, temperature and solvent ratio are involved. The recovery of these components is commonly preceded 

through a solvent extraction procedure and the concentration of solvent, time and temperature are important parameters to be 

optimized [15]. 

 

It is well known that all the parameters may affect the production of anthocyanin. The study of Cisse et al. [16] showed that, 

"it has been found that the solid-to-solvent ratio and the particle size had a strong effect on both extraction velocity and 

anthocyanin extraction yield". The effect of temperature on the production of anthocyanin showed that greater extraction 

temperature and time contributed to less brilliant red in color and also less in the amount of total anthocyanin contents, 15. In 
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this circumstance, the mentioned three parameters are adjusted for the optimal extraction procedure; our results showed about 

12.5% improvement in the % yield of extract due to the use of ultrasonic as compared to the control process. 

 

The results indicated that Roselle flowers contained anthocyanins, flavonoids and polyphenol which are the main 

phytochemical groups with biological activities. The composition of the aqueous extract of Roselle cultivated at Gabbier (Al-

Khurma province) was similar to reference data, with some differences that may be due to genetic variability, type of soil and 

extractive solvent [17-19]. Anthocyanins were present in calyces of Roselle and have healing properties. The anthocyanins 

have been found to be cardioprotective, hypocholesterolemic, antioxidative and hepatoprotective [20,21]. They also have an 

antioxidant activity [22] and inhibit low-density lipoprotein (LDL) oxidation [23]. Flavonoids are well known for their anti-

inflammatory, antioxidant activity, anti-viral, cytotoxic and also used in the treatment of diabetes, hypertension and 

rheumatic fever [24-26]. Roselle shows the presence of flavonoids, it can be of use to cure above mentioned disorders and as 

an antioxidant agent. In the present study, polyphenols were detected. Polyphenols have attracted a great attention in relation 

to their potential for beneficial effects on health. Over the last few years, several experimental studies have revealed 

biological and pharmacological properties of polyphenols compounds, especially their anti-inflammatory activity, antiviral 

and cytotoxic activity [27,28]. The fact that most medicinal plants is a well-documented, are enriched with polyphenol 

compounds that have excellent antioxidant properties [29,30]. It is clear that calyces of Roselle possess good 

phytoconstituents that will be helpful in future for the cure of different types of diseases. 

 

TABLE 1 show the content of anthocyanins, flavonoids and phenols calyces extracts of Hibiscus sabdariffa. We noted that 

anthocyanins are the majority compound with 17.53 mg/g and represent 61.55% of the three compounds, followed by the 

phenols with 6.90 mg/g (24.23%) and finally flavonoids with 4.05 mg/g (14.22%). These results are close to those of Lin et 

al. [29] because they have a similarity in the relative amounts of chemical constituents (anthocyanins, phenols, flavonoids) in 

the different extracts. The differences are probably due to the discrepancy between geographical areas and to climatic 

conditions [31]. Roselle which has a higher content of anthocyanin is also sourced as a good food colorant. Roselle’s extracts 

have low content in phenols and flavonoids. Nevertheless, they are beneficial to the health of consumers. Indeed, they are a 

potential source of natural antioxidant. 

 

TABLE 1. Quantitative data of various phytochemicals in the calyces extract of Hibiscus sabdariffa. 

 

Compounds  Contents (mg/g)  Ratio  

Anthocyanins 17.53  0.6155 

Flavonoids  04.05 0.1422 

Polyphenols  06.90  0.2423 

 

Four different Hibiscus sabdariffa anthocyanins were separated by reverse phase HPLC (FIG. 1). Peak assignments are based 

on matching UV-vis and identical HPLC retention time with known anthocyanins from a reference library of compounds 

previously purified and identified by anthocyanin identified in Roselle extracts. Chromatograms showed that delphinidin 3-

O-sambubioside (peak 1) and cyanidin 3-O-sambubioside (peak 2) are the major anthocyanins. Indeed, the absorbance of 

these two anthocyanins is four-fold lower than that of cyanidin 3-O-glucoside (peak 3) and delphinidin 3-O-glucoside (peak 

4). The presence these anthocyanins in calyces of Roselle were mentioned by many authors [32]. However, the major 
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anthocyanins vary depending on the varieties and also the cultured country. This clearly shows the influence of soil and 

climatic conditions on the anthocyanins biosynthesis. 

 

 

 

FIG. 1. HPLC profile of anthocyanins from petals extract of Hibiscus sabdariffa. 

 

Detection is shown at 521 nm. Peaks were identified by comparison with reference standards when available or by HNMR 

data (retention time). 1. delphinidin 3-O-sambubioside (12.681 min); 2. cyanidin 3-O-sambubioside (13.389 min); 3. cyanidin 

3-O-glucoside (14.389 min); 4. delphinidin 3-O-glucoside (15.238 min). 

 

We identified 18 compounds in Hibiscus sabdariffa extract: phenolic acids i.e., chlorogenic acid (4) and protocatechuic acid 

(6); flavonoids i.e., gossypetrin (1); sabdaretin (2); gossypetin (3); luteolin (5); gossytrin (7); hibiscetin (8); rutin (9); 

hibiscetrin (10); myricetin (11); eugenol (12); nicotiflorine (13); quercitrin (14); quercetin (15); kaempferol (16); astragalin 

(17); cyranoside (18). The phenolic acids represent 11% of total phenolic compounds while flavonoids constitute 89%. This 

suggests that flavonoids are predominating. The major phenolic compounds in Roselle extract are sabdaretin (2), gossypetin 

(3), hibiscetin (8) and quercetin (15). The presence of sabdaretin, gossypetin, hibiscetin, eugenol, quercetin and protocatechic 

acid confirms the earlier reports. In addition, they reported the presence of astragalin (kaempferol 3-O-glucoside), 

nicotiflorine (kaempferol 3-O-rutinoside), luteolin, gossytrin and chlorogenic acid (FIG. 2). 
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FIG. 2. HPLC profile of phenolic compounds from extracts of Hibiscus sabdariffa. 

 

Detection is shown at 280 nm. Peaks were identified by comparison with reference standards when available or by HNMR 

data (retention time). 1. gossypetrin (10.671 min); 2. sabdaretin (11.919 min); 3. gossypetin (12.466 min); 4. chlorogenic acid 

(14.690 min); 5. luteolin (15.270 min); 6. protocatechuic acid (15.548 min); 7. gossytrin (15.863 min); 8. hibiscetin (16.418 

min); 9. rutin (17.120 min); 10. hibiscetrin (18.129 min); 11. myricetin (20.045 min); 12. eugenol (21.570 min); 13. 

nicotiflorine (22.082 min) 14. quercitrin (22.795 min); 15. quercetin (23.866 min) ; 16. kaempferol (24.399 min); 17. 

astragalin (25.465 min); 18. cyranoside (25.596 min). 

 

Conclusion  

Hibiscus sabdariffa is an excellent source of dietary phytochemicals such as anthocyanins, flavonoids and phenolic acids. 

The use of Roselle calyces as natural antioxidants, natural colorants and an ingredient of functional foods seems to be 

promising. 
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