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ABSTRACT: Sweetening of Hibiscus sabdariffa drink (zobo) with 

sucrose is a major drawback on its health benefits.  This research 

assessed the quality of ginger-spiced Hibiscus sabdariffa “zobo” drink 

sweetened with dates and sugar. Four samples of zobo drink were 

produced and the drink samples were assessed for physico-chemical 

properties, nutrient composition, antioxidant properties and sensory 

qualities. Data was analyzed using one-way analysis of variance 

(ANOVA) with Statistical Package for Social Sciences (SPSS) version 

20.0 at P<0.05 and means were separated using Duncan Multiple Range 

Test. The pH was between 2.88 and 2.96 while obrix was 3-14.5 and 

titratable acidity was 0.78 - 0.83. The ranges for the nutrient 

composition are; moisture content (82.41% - 90.46 %), ash content 

(0.13%-0.68%), crude fiber (0.00% - 0.02%), fat content (0.18% - 

0.92%), protein content (0.45%-2.41%), carbohydrate content (8.77% - 

13.65%). Results for the antioxidant properties ranges; total flavonoid 

content (19.12 – 32.30 mg/ml), phenolic content (38.34 to 45.53 mg/ml), 

diphenyl picrylhydrazyl (60.90-65.12 %), ferric reducing antioxidant 

power (40.04 – 50.50 mg GAE/ml) and total reducing power (0.63 – 0.93 

µg/ml). The sensory results showed that the samples were all acceptable 

in terms of colour, aroma and overall acceptability. However, there was 

preference for sample with 5 % dates and 5 % sucrose. Addition of dates 

to zobo is beneficial in terms of crude fibre, vitamin C, antioxidant 

activities and sensory qualities.  

KEYWORDS: Quality, Hibiscus sabdariffa, Antioxidant, Zobo, 
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INTRODUCTION  

Beverage consumption has become a crucial part of human life vogue and it is determined more 

by socials instead of nutritional factors. Though, some are consumed as a substitute in filling 

nutritional deficits likewise for their stimulating effects. Beverages are liquids other than water 

that are occasionally consumed to satisfy thirst (Friedrichsen et al., 2023). Advances in 

research in recent years have resulted in changes in the global beverage market. For example, 

some carbonated beverages may contain carcinogenic substances like benzene, which can form 

from the reaction between sodium benzoate (a chemical preservative) and ascorbic acid. 

Additionally, consumers might experience allergic reactions to sulphites, benzoates, and other 

chemicals (Walczak-Nowicka & Herbet, 2022). These have resulted in changes in consumption 

pattern from highly processed exotic beverages to more minimally processed products from 

natural ingredients with a reduced effect of chemical preservatives with all the attendant 

negative health consequences. 

In Nigeria, the production of non-alcoholic beverages usually called “zobo” from Hibiscus 

sabdariffa is very popular. The “zobo” is usually sweetened with sugar and sometimes flavored 

with spices such as ginger or garlic, along with natural flavorings or artificial flavorings 

depending on the producers (Bolar & Aboaba, 2004). There are reports of health benefits of H. 

sabdariffa drink and Adeoye et al. (2019) demonstrated its potential in protecting against 

oxidative damage of pBR 322 DNA induced by Fenton reagent.  

Utilization of fruits in food preparation while requiring sweet taste is a wise strategy to reduce 

the added sugar intake. Dates, the fruit of date plant (Phoenix dactylifera L) are ideal fruits to 

substitute added sugar in foods, and they play an important role in daily nutrition of many 

people in the arid regions (Jain, 2012). Dates are excellent raw materials for the production of 

value-added products such as medical and industrial ethanol, bakery yeast, single-cell protein 

as a fodder yeast, citric acid, and date flavored probiotic fermented dairy products (Aleid, 

2011). Dates are rich in dietary fiber, phenolic compounds, minerals, vitamins and antioxidant 

compounds (Haris et al., 2023). It has been determined that date fruits have potent antioxidant 

and antimutagenic qualities (Siddiqi et al., 2020). Date fruits are considered one of the major 

sources of carbohydrate which include simple sugars like glucose, fructose and sucrose. The 

presence of insoluble fibers such as cellulose, hemicellulose, pectin and lignins in dates, 

reduces the chances of bowel cancer and increases cardiac vitality (Khalid et al., 2022). The 

current study aimed at evaluating the physicochemical, nutritional, antioxidant and sensory 

quality of ginger-spiced Hibiscus sabdariffa drink sweetened with dates and sucrose. 

 

MATERIALS AND METHODS 

Sample Collection and Preparation 

Dried Hibiscus sabdariffa (Zobo) calyces, dates, sucrose and ginger were purchased from a 

local market at Agege, Lagos State. Equipment and materials that were used for the production 

of the drink were obtained from the Nutrition and Dietetics laboratory, Babcock University, 

Ilishan-Remo, Ogun State. 
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Blends of Zobo drink 

The table below showed the formulation of the various blends of zobo drink produced  

Table 1: Zobo drink samples composition 

Sample Zobo Calyces 

(g) 

Ginger (g) Sucrose (g) Dates (g) Water (ml) 

A 75 6.75 - - 1418.25 

B 75 6.75 - 150 1268.25 

C 75 6.75 150 - 1268.25 

D 75 6.75 75 75 1268.25 

 

Production of Zobo Drink 

Zobo drink was produced using the method of Ezekiel et al. (2016) with a little modification. 

The dried zobo calyces were sorted to remove dirt and be washed twice with clean water. While 

ginger also was washed thoroughly with clean water before it was grated. The water containing 

zobo calyces and grated ginger was brought to a boil and allowed to boil for ten minutes. It 

was cooled at room temperature for 20 min before being sieved. Blended date was added and 

allowed to boil again for 2 minutes. The zobo drink was allowed to cool before it was filtered 

using muslin cloth and was bottled in washed bottles. 

Analysis 

Physicochemical Properties  

pH was measured using pH meter, total sugar content was determined using refractometer and 

total titratable acidity was determined according to the method of Opara and Rexford (2021).                                                    

Nutritional Composition 

Moisture, crude protein, crude fat, crude fiber, and total ash were determined by the methods 

of (     Association of Official Agricultural Chemists (AOAC), 2012), carbohydrate was 

determined by difference.  Vitamin C content of samples was determined using redox titration 

reported by (Tranter, 2016).  

Total Flavonoid content: Flavonoid content of each sample was analyzed following the 

spectrophotometric method of Dewanto and Liu (2022). 1 ml of samples was mixed with 9 ml 

distilled water in a 10 ml volumetric flask. Then, 5 % NaNO2 solution (0.3 ml) was added to 

the flask. After 5 mins, 10% AlCl3 (0.3 ml) was added and at 6th minute, 1.0 M NaOH (2 ml) 

was added and thoroughly shaken. The samples were incubated in a Uniscope SM801A 

laboratory water bath at 45 °C for 45 min and thereafter the absorbance was measured on a 

spectrophotometer (JENWAY 6305, Staffordshire, UK) at 765 nm. The test was carried out in 

replicates. Reagent blank; containing 1 ml ethanol (instead of the extract) was concomitantly 

prepared and treated in the same manner as the samples. A calibration curve was prepared by 

repeating the same procedure for standard solutions of Quercetin (2 to 10 μg/ml, R2 = 0.986). 

From the measured absorbance of the samples, the total flavonoid content was estimated from 
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the Quercetin calibration curve and results were expressed as mg Quercetin Equivalent per 

gram (mgQE/g) of the sample on a dry weight basis. The test was carried out in triplicates.  

Phenolic Content 

The phenolic content of the sample was assayed by the modified method of Singleton et al. 

(1999). The assay is based on the reduction of Folin-Ciocalteu reagents (Phosphomolybdate 

and phosphotungstate) by the phenolic compounds present in the extract. The reaction mixture 

was made by mixing 0.5 mL of ethanolic solution of the sample (containing 100 µg/mL), 2.5 

mL of 10 % aqueous solution of Folin-Ciocalteu reagent, and 2.5 mL of 7.5 % NaHCO3 

solution. Blank was concomitantly prepared by mixing 0.5 mL ethanol, 2.5 mL of 10 % 

aqueous solution of Folin-Ciocalteu reagent, and 2.5 mL of NaHCO3 solution. The sample was 

incubated in a Uniscope SM801A laboratory water bath at 45 °C for 45 min and thereafter the 

absorbance was measured with a spectrophotometer (JENWAY 6305, Staffordshire, UK) at 

765 nm. Standard solutions of gallic acid were taken through the same procedure and the 

absorbance values obtained were used to construct a standard calibration curve. The measured 

absorbance of a sample was used to extrapolate its phenolic content from the standard 

calibration curve. The phenolic content was then expressed as the gallic acid equivalent (mg of 

GA/g) of the sample. Each sample was analyzed in triplicate. 

Antioxidant Properties of the Hibiscus Sabdariffa Drink  

DPPH Free Radical Scavenging Activity 

Free radical scavenging ability of the extracts was tested by DPPH radical scavenging assay as 

described by Blois (1958) The hydrogen atom donating ability of the plant extractives was 

determined by the decolorization of methanol solution of 2,2-diphenyl-1-picrylhydrazyl 

(DPPH). DPPH produces violet/purple color in methanol solution and fades to shades of yellow 

color in the presence of antioxidants. A solution of 0.1 mM DPPH in methanol was prepared, 

and 2.4 mL of this solution was mixed with 1.6 mL of extract in methanol at different 

concentrations (12.5–150 μg/mL). The reaction mixture was vortexed thoroughly and left in 

the dark at RT for 30 min. The absorbance of the mixture was measured spectrophotometrically 

at 517 nm. Butylated Hydroxyanisole (BHT) was used as reference. Percentage DPPH radical 

scavenging activity was calculated by the following equation: 

% DPPH radical scavenging activity = {(A0− A1)/A0×100% DPPH radical scavenging 

activity={(A0− A1)/A0}×100 where A0 is the absorbance of the control, and A1 is the 

absorbance of the extractives/standard. 

Ferric Reducing Antioxidant Power 

The ferric reducing antioxidant power (FRAP) reagent was prepared by mixing 300 mM acetate 

buffer, 10ml TPTZ in 40 mM HCl and 20 mM FeCl3.6H2O in the proportion of 10:1:1 at 37°. 

Freshly prepared working FRAP reagent was pipetted using 1-5 ml variable micropipette 

(3.995 ml) and mixed with 5 μl of the appropriately diluted plant sample and mixed thoroughly. 

An intense blue color complex was formed when ferric tripyridyl triazine (Fe3+ TPTZ) 

complex was reduced to ferrous (Fe2+) form and the absorbance at 593 nm was recorded 

against a reagent blank (3.995 ml FRAP reagent+5 μl distilled water) after 30 min incubation 

at 37°. All the determinations were performed in triplicates. The calibration curve was prepared 

by plotting the absorbance at 593 nm versus different concentrations of FeSO4. The 
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concentrations of FeSO4 were in turn plotted against concentration of standard antioxidant 

trolox. The FRAP values were obtained by comparing the absorbance change in the test mixture 

with those obtained from increasing concentrations of Fe3+ and expressed as mg of Trolox 

equivalent per gram of sample. 

Sensory Qualities 

Sensory evaluation of the samples was conducted using 15 panel members that are familiar 

with quality attributes of the sample drinks. Samples were presented using uniform containers 

coded with three digits. A 9-point hedonic scale as described by Ojo et al. (2022) was used 

ranging from like extreme (9) to dislike extreme (1). Each sample was rated for taste, aroma, 

color and overall acceptability. 

Statistical Analysis 

Data was analyzed using analysis of variance (ANOVA) using Statistical Package for Social 

Science (SPSS) version 20.0 software 2011 to test the level of significance at 5% probability 

(p<0.05). Results were expressed as mean values and standard deviation of two (2) 

determinations. 

 

RESULTS 

Physico-chemical Properties of Ginger-Spiced Hibiscus sabdariffa Drink Sweetened with 

Dates/Sucrose 

The results for the physio-chemical properties of the drink samples are presented in Figure 1. 

The samples showed an acidic pH ranging from 2.88 - 2.96 which were significantly different 

(p<0.05). The ºbrix value for the samples ranged from 3 - 14.5 which were also significantly 

different. There was a significant difference in the total titratable acidity of the samples which 

ranged from 0.778 – 0.832. 

 

 

 

 

 

 

 

 

 

Fig. 1: Physicochemical properties of zobo samples sweetened with date and sucrose 
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A: 75 g zobo and 6.75 g ginger 

B: 75 g zobo, 6.75 g ginger and 150 g dates 

C: 75 g zobo, 6.75 g ginger and 150 g Sucrose 

D: 75 g zobo, 6.75 g ginger, 75 g dates and 75 g sucrose 

Nutrient Composition of Ginger-spiced Hibiscus sabdariffa Drink Sweetened with Dates 

and Sucrose 

 The results for the nutrient composition of the samples are shown in Table 2. The results 

showed that there was significant difference at p < 0.05. The moisture content ranged between 

82.41% and 90.46 % while the ash content of samples ranged from 0.13% – 0.68%. Crude fiber 

content ranged from 0.00% - 0.02% with no significant difference in samples B (10 % date), C 

(10% sucrose) and D (5% dates and 5% sucrose). There was a significant difference in the fat 

content of the samples which ranged from 0.18% - 0.92%. The protein content of the samples 

ranged from 0.45% - 2.41%. The samples were significantly different in the carbohydrate 

content which ranged from 8.77% - 13.65%. Sample A (0 % date and sugar) had highest 

moisture content but low values of other nutrients. The vitamin C content of the samples ranged 

from 2.05 – 3.11 mmol/l and was significantly different.   

Table 2: Nutrient Composition of Ginger spiced Hibiscus sabdariffa Drink Sweetened

 with Dates and Sucrose 

SAMPLE          A           B          C          D 

Moisture content (%) 90.47a ±1.00 85.58b ± 1.00 83.59c ± 1.00 82.41d ±1.00 

Protein (%) 0.45d ± 1.00 2.06c ± 1.00 2.20b ± 1.00 2.41a ± 1.00 

Ash (%) 0.13 d ± 1.00 0.53 c ± 1.00 0.67 a ± 1.00 0.59 b ± 1.00 

Fat (%) 0.18c ± 1.00 0.74b ± 1.00 0.91a± 1.00 0.92a ± 0.74 

Crude fiber (%) 0.00b ± 1.00 0.02a ± 0.45 0.01a ± 0.45 0.01a ± 0.45 

Carbohydrate (%) 8.77d ± 1.00 11.10c ± 1.00 12.61b± 1.00 13.65a±1.00 

Vitamin C 2.23c ± 1.00  3.11a ± 1.00 2.05d ± 1.00 2.40b ± 1.00 

Values with different superscripts in the same row are significantly different P < 0.05. 

A: 75 g zobo and 6.75 g ginger 

B: 75 g zobo, 6.75 g ginger and 150 g dates 

C: 75 g zobo, 6.75 g ginger and 150 g Sucrose 

D: 75 g zobo, 6.75 g ginger, 75 g dates and 75 g sucrose 

Antioxidant Activity of Hibiscus sabdariffa Drink Sweetened with Dates and Sucrose 

The results for the flavonoid and phenolic concentrations of each sample are shown in Figure 

2 while Figure 3 showed the values for the antioxidant activities. There was a significant 

difference at p < 0.05 in total flavonoid content of the samples which ranged from 19.12 – 

32.30 mg/ml while the total phenolic content ranged from 38.34 to 45.53 mg/ml. The DPPH of 

the samples were significantly different (60.90 – 65.12 %). FRAP of the samples ranged from 

40.04 – 50.50 mg GAE/ml and there was no significant difference between samples B (10% 
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date) and C (10% sucrose). There was a significant difference in TRP of the samples which 

ranged from 0.63 – 0.93 µg/ml.  

Sensory Analysis of Ginger Spiced Hibiscus sabdariffa Sweetened with Dates and Sucrose 

The results for the sensory analysis of the samples are shown in Table 3. It shows that there is 

a significant difference at p < 0.05 in the color, taste, aroma and overall acceptability of the 

samples. The color of the samples ranged from 7.60 – 8.03. The aroma of the samples ranged 

from 6.73 – 7.80. The taste of the samples ranged from 4.93 – 7.93. The overall acceptability 

of the sample ranged from 6.26 – 7.86. Sample D had the highest value for overall acceptability 

followed by sample C. 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Antioxidant activity of Hibiscus sabdariffa drink sweetened with dates and 

 sucrose 

A: 75 g zobo and 6.75 g ginger 

B: 75 g zobo, 6.75 g ginger and 150 g dates 

C: 75 g zobo, 6.75 g ginger and 150 g Sucrose 

D: 75 g zobo, 6.75 g ginger, 75 g dates and 75 g sucrose 

 

25.51

32.32

19.11

28.22

41.09

45.92

36.31

43.17

0

5

10

15

20

25

30

35

40

45

50

A B C D

FLAVONOID (mg/ml) PHENOLIC (mg/ml)



African Journal of Agriculture and Food Science 

ISSN: 2689-5331  

Volume 7, Issue 3, 2024 (pp. 70-80)   

77  Article DOI: 10.52589/AJAFS-DBZQHXBR  

  DOI URL: https://doi.org/10.52589/AJAFS-DBZQHXBR 

www.abjournals.org 

 

Fig 3: Antioxidant activity of Hibiscus sabdariffa drink sweetened with dates and sucrose 

A: 75 g zobo and 6.75 g ginger 

B: 75 g zobo, 6.75 g ginger and 150 g dates 

C: 75 g zobo, 6.75 g ginger and 150 g Sucrose 

D: 75 g zobo, 6.75 g ginger, 75 g dates and 75 g sucrose 
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B: 75 g zobo, 6.75 g ginger and 150 g dates 

C: 75 g zobo, 6.75 g ginger and 150 g Sucrose 

D: 75 g zobo, 6.75 g ginger, 75 g dates and 75 g sucrose 

 

DISCUSSION 

The quality of ginger-spiced Hibiscus sabdariffa drink sweetened with dates was assessed. The 

results of the physico-chemical properties showed that there was significant difference in the 

samples at P<0.05. However, the pH (2.88 – 2.98) and the titratable acidity (0.778 – 0.832) of 

the samples were close while addition of date and sucrose produced a significant change in the 

°brix (3 – 14.5). The drink is a natural acidulant since its pH is between 2.88 -2.96 (Mohammed 

and Ismail, 2014.) and it is in agreement with the range (2.9 –3.0) reported by Mohammed and 

Ismail (2014) for zobo samples sweetened with pineapple. This experiment shows that there 

were significant changes in the nutrient composition of the zobo drink samples with addition 

of date and sucrose at P<0.05. The sample with the lowest protein content (0.45%) was sample 

A (0 % date and sucrose), followed by the sample B (2.06 %), while sample D (5 % date and 

5 % sucrose) had the highest protein content (2.41 %). Osueke and Ehirim (2008) in a study on 

zobo with ginger, sugar and strawberry flavour and selected soft drink in Nigeria recorded a 

protein value ranging between 0.40 –2.40 % which is quite similar to the findings of this study. 

The lowest ash content was found in the sample A (0.13%), followed by samples B (0.53%) 

and D (0.59%). The highest ash content was found in sample C (0.67%). This simply signifies 

that the ash content of the samples increased with the addition of dates and sucrose. These 

values are lower than the 0.93% recorded by Ekanem (2018) for laboratory produced zobo 

drink fortified with spices and sugar. Sample A had the lowest carbohydrate content (8.77 %) 

this can be attributed to the fact that there was no addition of dates or sucrose to it. The highest 

carbohydrate was found in sample D (13.65%). Adeniji (2017) recorded 8.3 – 9.0% for zobo 

drink fortified with soybean which is lower than the value obtained in this study. The sample 

with the highest fat content was sampleD (0.92%) which is lower than 1.31% reported by 

Ekanem (2018). The vitamin C content of the sample ranged from 2.05% - 3.11%, with sample 

C being the lowest and sample B being the highest. The samples were significantly different at 

P<0.05 in antioxidant activity. The flavonoid content of the samples ranged from (19.11 mg/ml 

- 32.32 mg/ml), with Sample C (10 %) being the lowest and sample B (10 %) being the highest. 

The phenolic content of the samples ranged from 36.31 mg/ml - 45.92 mg/ml. The results of 

the antioxidant activity were different from what was reported for zobo samples spiced with 

ginger and zobo samples sweetened with sugar reported by Oboh (2011). The mean scores for 

the sensory analysis of the samples show that there was a significant difference at p<0.05 in 

the color, taste, aroma and overall acceptability of the samples. The color of the samples ranged 

from (7.60 – 8.03), sample A had the least rating while Sample B had the highest rating in 

color. The aroma of the samples ranged from (6.73 – 7.80). The taste of the samples ranged 

from (4.93 –7.93), sample D had the highest rating in taste. The overall acceptability of the 

sample ranged from (6.26 – 7.86). Sample D had the highest value in terms of overall 

acceptability followed by sample C. The least acceptable was sample A. Sample D was more 

acceptable due to the combination of dates and sucrose. 
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CONCLUSION 

Hibiscus sabdariffa drink (zobo) can be spiced with ginger and sweetened with dates. 

Difference produced in pH and titratable acidity by addition of dates and sucrose was not as 

wide as the obrix. Addition of dates and sucrose greatly increased the obrix of the zobo samples. 

The addition of dates and sucrose increased the ash content and carbohydrate content. The dates 

and sucrose reduced the moisture content of the zobo drink, whereas there was an increase in 

other nutrients. The dates greatly increased the vitamin C content of the drink. The phenolic 

and flavonoid content of the drinks as well as the antioxidant activity was also increased by the 

addition of dates. Consumption of Hibiscus sabdariffa drink sweetened with dates will be more 

beneficial in terms of higher crude fiber content, vitamin C., phenolic and flavonoid content. 

Dates improved the color and aroma of the drink while inclusion of the mixture of dates and 

sugar significantly improved the taste and made the drink to be more acceptable. The research 

prospects include determination of the microbial quality, and shelf-life stability of the drink 

and inclusion of possible additives to improve the overall quality and acceptance. 
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