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Abstract 

This study aimed to extract anthocyanin pigment from roselle (Hibiscus sabdariffa) using two 

different solvents: ethanol with hydrochloric acid and distilled water, and to evaluate the yield of the  

pigment. The study also investigated the effect of adding anthocyanin at different concentrations 

(0.1, 0.2, 0.3, and 0.5) % on the quality attributes of ice cream. Results showed that the anthocyanin 

yield using ethanol with hydrochloric acid and distilled water was 546.20 mg/100 g and 450.33 

mg/100 g of roselle powder, respectively. The maximum absorption wavelength of anthocyanin was  

recorded at 516 nm. 

Upon incorporating the pigment into ice cream, the treatment P4 (0.3% concentration) exhibited the 

best characteristics, with total solids and titratable acidity reaching 37.2% and 0.180%, respectively. 

Additionally, the pH value decreased to 5.50 compared to the control sample. Total solids and acidity 

increased with higher pigment concentrations. 

Regarding physical properties, the overrun percentage in treatment T4 reached 70.73%. The 

viscosity before and after aging was recorded as 8.75 and 9.18 g/cm•s, respectively. The melting rate 

was also  evaluated. 
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Introduction

 

Hibiscus (commonly known as Karkadeh) is a 

plant that contains a wide range of bioactive 

compounds, including phenolic acids, 

flavonoids, phenols, carotenoids, glycosides, 

and other functional constituents, making it 

highly valuable in functional food applications 

(1). The functional food market is witnessing 

continuous growth due to increasing consumer 

interest in products that combine health 

benefits with sensory attributes such as flavor, 

taste, and appearance. Among these products, 

edible flowers rich in anthocyanin 

compounds—such as hibiscus flowers—stand 

out (2). Hibiscus flowers are characterized by 

their bright red calyces, which are rich in 

vibrant anthocyanins (3). The anthocyanin 

present in hibiscus is a type of polyphenol in 

the form of glycosides, composed of a sugar 

moiety and an organic moiety, with the latter 

responsible for the coloration (4). The primary 

anthocyanin found in hibiscus is cyanidin-3-

glucoside (5). Anthocyanin colors vary from 

red, orange, purple, and blue to even black, 

making them ideal natural pigments for use in 

food products, as visual appearance is a key 

factor influencing consumer preferences. In 

recent years, global interest has grown in 

using plant extracts proven to enhance 

immunity and promote human health, owing 

to their high concentrations of phytochemicals 

(6). One of the food products that can be 
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enriched with these compounds is ice cream—

a frozen dairy product composed of two 

phases: a continuous phase containing sugars, 

proteins, salts, and water, and a dispersed 

phase consisting of ice crystals, air bubbles, 

and partially aggregated fat globules (7). Ice 

cream is a widely favored food product across 

the world due to its delicious taste, nutritional 

value, and low cost. Its diverse forms and 

unique flavors make it appealing to all age 

groups. In recent years, research interest has 

increased in using ice cream as a vehicle for 

delivering healthy and beneficial ingredients 

to consumers, along with reducing sugar and 

fat levels that negatively affect health. This 

has led to a growing interest in utilizing plant 

extracts as natural additives in ice cream as 

alternatives to synthetic additives (8.) 

 

Materials and Methods 

Raw Materials 

Fresh hibiscus flowers were obtained from the 

Al-Musayyib region in Baghdad, while the 

dried flowers were purchased from local 

markets. The flowers were thoroughly washed 

to extract the pigment from them. 

Methods 

Alcoholic Extraction of the Pigment: 

The hibiscus pigment was extracted following 

the method described by (9). A total of 50 

grams of dried hibiscus flowers were soaked 

in 500 mL of 96% ethanol containing 3 mL of 

hydrochloric acid (1.5N.) 

Aqueous Extraction of the Pigment: 

Anthocyanin pigment was extracted from 

hibiscus flowers according to the method 

described by (10). Ten grams of the flowers 

were soaked in 100 mL of distilled water for 

24 hours. The extract was then  filtered and 

concentrated using a vacuum oven at 45°C to 

obtain a dry powder. 

Preparation of Dairy Ice Cream with Hibiscus 

Pigment 

Dairy ice cream was prepared using 118g 

whole milk powder, 129g table sugar, 3g 

vanilla, 753g distilled water, and0.3g  a 

stabilizer, with the addition of hibiscus 

pigment powder at concentrations of 0.1%, 

0.2%, 0.3%, and 0.5%, alongside a control 

sample without pigment. The experiments 

were conducted in triplicate and included 

chemical, physical, P1: Treatment 1 – Control 

(no dye),P2: Treatment with hibiscus dye at 

0.1% concentration,P3: Treatment with dye at 

0.2% concentration ,P4: Treatment with dye at 

0.3% concentration,P5: Treatment with dye at 

0.5% concentration . 

Chemical Analyses 

Total Solids Content: 

The percentage of total solids in the ice cream 

mixtures was determined following the 

method described in (13.) 

Titratable Acidity: 

Titratable acidity was measured as a 

percentage of lactic acid according to the 

method described in (14.) 

pH Measurement: 

The pH of the ice cream mixtures was 

measured using a pH meter in accordance with 

the method outlined in (15.) 

Physical Analyses 

Yield Percentage: 

The yield percentage of the final ice cream 

product was determined gravimetrically 

according to the method in (12), to evaluate 

production efficiency. 

Melting Rate: 
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The melting rate of the ice cream was 

estimated according to the procedure outlined 

in (17.) 

Statistical Analysis 

Data were statistically  analyzed using a 

Completely Randomized Design (CRD) and 

factorial experiment design. The Least 

Significant Difference (L.S.D) test and 

Duncan’s Multiple Range Test were applied to 

compare means at a significance level of 

(P<0.05). Analysis was performed using 

GenStat software version 12.1 (2009.) 

Results and Discussion 

Yield of Extracted Pigment from Hibiscus 

As shown in Figure (1), the alcoholic extract 

yielded a higher anthocyanin content (546.20 

mg/100 g) compared to the aqueous extract 

(450.33 mg/100 g), confirming the efficiency 

of alcohol in extracting bioactive compounds 

(19). The variations in anthocyanin content 

can be attributed to several factors, including 

cultivar, environmental conditions, harvest 

season, and storage (20). Additionally, pH 

plays a crucial role in the stability of 

anthocyanins (21). A study conducted by (22) 

reported that anthocyanin concentration 

extracted with distilled water reached 520.33 

mg/g, while the concentration in the alcoholic 

extract was 470 mg/g. 

 
  

Figure (1) Yield of aqueous and alcoholic extraction of the Roselle dye. 

The chemical composition of dairy ice cream 

mixtures prepared by adding Roselle dye 

Percentage of total solids   

The results in Figure (2) indicated that the 

percentage of total solids increased in the 

mixtures to which Roselle dye was added, 

compared to the control treatment (P1), which 

was 36.03%. The highest percentage was 

observed in treatment P5, reaching 37.7%. 

This increase is explained by the presence of 

various organic compounds in Roselle, which 

contribute to the rise in the percentage of total 

solids when added. Furthermore, (23) reported 

that adding different concentrations of Roselle 

dye to ice creams raised the percentage of total 

solids . 
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Figure (2) Total Solids of Ice Cream Added with Roselle Dye

 

Different letters indicate significant 

differences at (P < 0.05.) 

The pH value of dairy ice cream with roselle 

extract: 

The results of the study, presented in Figure 

(3), showed that the pH values of the ice 

cream containing roselle extract in the 

different treatments exhibited significant 

differences at (P<0.05). The pH values 

decreased with the increase in the level of 

addition, ranging between 6.62 and 5.37, 

compared to the control treatment (P1), which 

recorded a value of 6.75. Reference (24) 

confirmed that pH plays an important role in 

the development of flavor in dairy products. 

Reference (25) indicated that the decrease in 

pH values is attributed to the presence of 

organic acids in the roselle extract, in addition 

to its content of citric, malic, and ascorbic 

acids. Furthermore, Reference (25) found that 

the pH values of ice cream containing roselle 

extracts decreased with increasing 

concentrations. 

  
Figure (3): pH Value of Dairy Ice Cream 

Different letters indicate significant differences at (P < 0.05.) 

 

Titratable Acidity Percentage of Dairy Ice 

Cream with Added Roselle Extract 

The results shown in Figure (4) indicate the 

effect of adding roselle extract on the titratable 

acidity of the ice cream. A significant increase 

in titratable acidity values was observed in the 

treatments, ranging between 0.17–0.195%, 

compared to the control treatment (P1), which 

recorded a value of 0.16%. Reference (26) 

stated that the increase in titratable acidity was 

associated with the decrease in pH of the ice 

cream, due to the presence of organic acids in 

the roselle extract (25). Moreover, Reference 

(25) concluded that the titratable acidity of ice 

cream containing roselle extracts increased 

with higher addition levels. 
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Figure (4): Titratable Acidity Values of Dairy Ice Cream with Added Roselle Extract 

Different letters indicate significant differences at (P < 0.05.)

 

Physical Properties of Dairy Ice Cream 

Produced with Added Roselle Extract 

Overrun Percentage 

Overrun is a measure that reflects the increase 

in the volume of ice cream and is considered 

one of the key factors determining the 

structure of the final product. The 

incorporation of air into the product gives it a 

light and pleasant texture and directly affects 

the melting rate and shape retention during 

melting. The results indicate that the addition 

of roselle extract had an effect on the overrun 

percentage of the ice cream, with the 

percentage increasing as the concentration of 

the added extract increased (25.) 

The results shown in Figure (5) revealed 

significant differences among the treatments, 

as the overrun percentage increased with the 

rise in roselle extract concentration, ranging 

between 64.5% and 72.96%, compared to the 

control treatment (P1), which recorded 

62.60%. Reference (25) confirmed that the 

overrun percentage increased with higher 

concentrations of roselle extract added to the 

ice cream. 

  
Figure (5): Overrun Percentage in Dairy Ice Cream with Added Roselle Extract 

Different letters indicate significant differences at (P < 0.05.) 

Melting Percentage

 

The results in Table (2) indicate the effect of 

adding roselle extract on the melting 

percentage of dairy ice cream, as it contributed 

to a decrease in melting at 25°C over different 

time intervals (30, 60, and 90 minutes). After 

30 minutes at 25°C, the melting percentages 

were (12.2%, 12.6%, 11.3%, and 10.0%) for 

treatments P2, P3, P4, and P5 respectively, 

compared to 14.5% in the control treatment 

P1. 
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After 60 minutes, the melting percentages 

were (38.4%, 37.6%, 32.8%, and 28.5%) for 

P2, P3, P4, and P5 respectively, while the 

control treatment (P1) recorded 40.0%. 

At the 90-minute mark, the melting 

percentages were (78.7%, 76.0%, 72.4%, and 

69.8%) for P2, P3, P4, and P5 respectively, 

while the control treatment P1 showed 80.6%. 

The increase in anthocyanin concentration 

contributes to the retention of a greater amount 

of air within the ice cream, thereby reducing 

the melting rate. In addition, anthocyanins 

interact with proteins, forming a large and 

stable network (27). Reference (26) also noted 

that anthocyanin pigments extracted from 

black carrots contributed to a reduction in 

melting rates as their concentration increased. 

Table (1): Melting Percentage in Dairy Ice Cream with Added Roselle Extract 

 

treatments 

Melting time (minutes) 

 

30 60 90 

P1 10.50 % 30.00 % 70.60% 

P2 10.20 % 29.40 % 69.20 % 

P3 9.60 % 27.60 % 67.00 % 

P4 9.30 % 24.80 % 65.40 % 

P5 9.00 % 22.50 % 63.80 % 

 

Conclusion:

The extraction of anthocyanin from roselle 

(Hibiscus sabdariffa) using different solvents 

demonstrated significant differences in yield, 

with ethanol and hydrochloric acid producing 

a higher yield compared to distilled water. The 

anthocyanin pigment showed optimal 

absorption at a specific wavelength, indicating 

its stability and suitability for food 

applications. Incorporating anthocyanin into 

ice cream at varying concentrations resulted in 

notable improvements in quality attributes, 

including enhanced total solids, titratable 

acidity, and pH adjustments. The addition of 

anthocyanin also positively influenced the 

physical properties of the ice cream, such as 

overrun percentage and viscosity, while the 

melting rate remained stable. These findings 

suggest that anthocyanin extracted from 

roselle can be effectively used to improve the 

sensory and textural properties of ice cream, 

offering a natural source of color and 

functional benefits. 
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