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ABSTRACT  

There is a major changes in demand for agricultural and food products because of changing 
lifestyles, besides, the more attention about eating healthy food. The purpose of this study is to 
develop an innovative food product with nutritional properties as well as, acceptable organoleptic 
qualities. For this a jelly was prepared on a basis of red beetroot as a control treatment and with a 
various addition level of roselle calyx extract where the red beetroot was replaced by 25%, 50% and 
75% roselle calyx extract. The quality of jelly was submitted to chemical composition, total phenol, 
pH, titratable acidity, consistency, color and sensory assessment. The obtained results revealed that, 
the red beetroot jelly samples appear to have a good quality. Concerning replacing red beetroot juice 
with roselle calyx extract, it was found that the replacement of red beetroot juice with 25% and 50% 
of roselle calyx extract exhibit excellent total phenol content, pH value and have good color properties 
and perfect sensory properties.  
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Introduction 

In our busy and fast lives, our eating habits often end up with eating in a not healthy way 
unaware about the health hazards that this type of eating habit might cause. Good nutrition diet is an 
important part helping to reach healthy weight, reducing the risk of chronic diseases and to promote 
the overall health. Recently, all researches about diets high in fruit and vegetables contents has led to 
a growing interest in what we called “functional foods”. The intake of these kind of foods is submit to 
reduce the incidence of cancer and coronary heart disease in humans for their high antioxidant 
compounds. 

Red beetroot (Beta vulgaris L.) is classified by an herbaceous biennial from Chenopodiaceae 
family (Bhupinder and Bahadur, 2014). It’s grown in many countries and regularly done in our diet 
(Georgiev et al., 2010), it have been called red beet, golden beet, table beet, garden beet or simply we 
called as the beet. The sugar content in red beetroot is about two times lower as compared to the sugar 
beet (Wruss et al., 2015). Red beetroot is grown for diverse food uses, in the forms of fresh vegetable, 
dehydrated or frozen product, or for food preparations but not for sugar production because its sugar 
content is two times lower than sugar beet. The main sugar in red beetroot is sucrose with small 
amounts of glucose and fructose (Kanner et al., 2001 and Bavec et al., 2010). 

Red beetroot is well consumed in developing countries, where in Eastern Europe it chopped to 
prepare soups while Indians prefers it cooked and spiced (Grubben and Denton, 2004). Also, in recent 
trends, it was processed to digestible juices where different drying techniques were used to compare 
its sensory, physicochemical and minerals properties (Emelike et al., 2015). 

The red beetroot have been used in traditional medicine to treat wide variety of diseases (Vali 
et al., 2007), where it is known to be a powerful antioxidant where it contains a group of phenolic 
compounds called betalains which are a water soluble pigments and responsible for the intense red 
color of red beetroots (Winkler et al., 2005; Wruss et al., 2015 and Azeredo, (2009). Therefore, it 
could be used as sources of natural colorants in many fields of the food industry Chranioti et al., 
(2015), where it was used to enhance the color of soy/carrot juices (Banigo et al., 2015), improving 
the red color of tomato pastes, sauces, soups, desserts, jams, jellies, ice creams, sweets and breakfast 
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cereals (Koul et al. 2002 and Roy et al., 2004).  Furthermore, there is many benefits for human health 
have been reported beyond their coloring ability, these include strong antioxidant, antimicrobial and 
anti-inflammatory activities, inhibition of lipid peroxidation, increased resistance to the oxidation of 
low-density lipoproteins, hepatoprotective activity (Georgiev et al., 2010 and Khan et al., 2011) and 
inhibit the cell proliferation of a variety of human tumor cells (Reddy et al. 2005). The juice of red 
beetroot is also consumed as a natural remedy for sexual weakness and to expel kidney and bladder 
stones (Sharma et al., 2011).  

Roselle (Hibiscus sabdarriffa L.) is now cultivated in many tropical and subtropical regions of 
the world (Akanbi et al., 2009). It is an economically important plant, particularly in the Sahel zone of 
West Africa. The leaves, seeds and calyces are valued for its nutritional and medicinal uses 
(D’Heureux and Badrie, 2004). The most exploited part of Roselle plant is its calyces which may be 
green, red or dark red (Schippers, 2000). The green calyces are used for making vegetable stew 
(Babalola, 2000); while red and dark red ones are boiled and drink like tea or it utilized in producing 
drinks, jellies, sauces and preserves (Delgado-Vargas and Parcedes-Lopez, 2003). The calyces drink, 
which is receiving industrial attention internationally, is available and considered to be an inexpensive 
source of vitamin C, where it contain nine times more vitamin  C than citrus (Babajide et al., 2004, 
Amin et al., 2008). The seeds of roselle is a valuable food resource on account of its protein, calorie, 
fat and also substantial amount of fiber and valuable micro-nutrients, rich in vitamins, natural 
carbohydrate, protein, tannins, gums and other antioxidants including minerals (Akanbi et al., 2009, 
Salah et al., 2002). So due to the great potential of both red beetroot and roselle as a multipurpose 
crops the aim of this work was to evaluate the quality attributes of developed red beetroot and roselle 
jelly. 

 
Materials and Methods 
 

Fresh red beetroot were obtained from Al Qantra East Station, Desert Research Center-Egypt, 
while roselle calyx, corn starch and sugar were obtained from local market, Cairo, Egypt.  

  
Processing of red beetroot and roselle calyx extract juice: 

Red beetroot and roselle calyx juice extract were obtained according to Chaudhari and Nikam 
(2015). Red beetroot washed with cold water for several time, cleaning and peeled and sliced, then 
added in 1.5 times water, boiled for 15-20 minutes. The boiled slices were then filtered to obtain red 
beetroot juice extract. Roselle calyx were lightly washed, mixed with water, boiled and filtered to 
obtain juice extract. 

 
Preparation of jelly: 

Jelly was prepared according to Delgado and Bañón, (2018). Three formulated treatments of red 
beetroot (BJE) and roselle calyx (RJE) extracted juice were heated, 30 % sugar were added to the 
extract during heating, then 4% corn starch was added. Heating was continued with constant stirring 
till reaching to desire consistency and TSS (650 Brix). The samples were formulated as follows: 
Control treatment (BJC): 100 ml (BJE) + 30 gm sugar + 4 gm corn starch.  
Treatment 1 (BRJ1): 75 ml BJE + 25 ml RJE + 30 gm sugar + 4 gm corn starch. 
Treatment 2 (BRJ2): 50 ml BJE + 50 ml RJE + 30 gm sugar + 4 gm corn starch. 
Treatment 3 (BRJ3): 25 ml BJE + 75 ml RJE + 30 gm sugar + 4 gm corn starch. 
 
Analytical methods: 

The red beetroot, roselle calyx and jelly samples were analyzed for total ash, moisture, crude 
fiber, crude protein and ether extract according to A.O.A.C. (2000). Carbohydrates was calculated by 
differences. Total phenols were determined according to Singleton and Rossi, (1965), DPPH free 
radical scavenging effect assessed according to Brand-Williams et al., (1995). For jelly samples, 
titratable acidity was determined according to A.O.A.C (2005), consistency was measured using 
viscometer, V60002, FFUNGILAB, Spain (Spindle R7) 100 rpm, torque was maintained at 100%, the 
pH value was measured by using digital pH–meter (HANNA instrument), Faculty of Agriculture, 
Cairo University. Color was measured for jelly samples by Chroma meter (Konica Minolta, model CR 
410, Japan) calibrated with a white plate and light trap supplied by the manufacturer at Cairo 



Int. J. Environ., 8 (2):142-150, 2019 
ISSN: 2077-4508 

144 

University Research Park (CURP), Faculty of Agriculture, Cairo university. Color was expressed 
using the CIE L, a, and b color system (CIE, 1976). A total of three spectral readings, lightness (L*) 
value (dark to light), the redness (a*) value (reddish to greenish) and yellowness (b*) value (yellowish 
to bluish), was estimated for each sample.  

 
Sensory evaluation of jelly samples: 

Sensory properties of jelly samples were evaluated after cooling for color, taste, flavor, texture 
and overall acceptability by 10 trained panelists from stuff members at Dessert Research Centre using 
10-point scale for grading the quality of the samples as described by A.A.C.C. (2000). 

  
Statistical analysis: 

Statistical analysis was performed using one way analysis of variance (ANOVA). All tests were 
conducted at the 5% significant level.  
 
Results and Discussion: 
  
Chemical analysis of red beetroot and roselle calyx:  

Data in table (1) illustrate the chemical analysis of both fresh red beetroot and dry roselle calyx. 
Results showed that Ash, crude fiber, crude protein and total carbohydrates of both fresh red beetroot 
and roselle calyx were (6.876 % and 12.06%), (4.02% and 10.99%), (5.9% and 13.25%) and (7.088% 
and 52.93%), respectively. Ether extract of red beetroot was found to be 0.616% and 0.641% for 
roselle calyx. 

 Also table (1) reported the total phenols, vitamin C and antioxidant capacity (DPPH) values of 
both red beetroot and roselle calyx. Phenolic constituent are very important in plants for their 
scavenging ability due to their hydroxyl groups (Zhishen et al., 1999). The total phenol value of red 
beetroot and roselle calyx were 417 and 520 mg GAE/100g, respectively. Vitamin C is also an 
important antioxidant which plays an important role in preventing free radicals. The value of vitamin 
C was 178.40 mg/100ml for red beetroot and 140.27 mg/100ml for roselle calyx.  

Natural antioxidants from edible sources are considered safer alternatives to synthetic 
antioxidants for food preservation since they avoid the adverse effects on human health caused by 
synthetic food additives. The total antioxidant capacity was evaluated by the DPPH radical 
scavenging assay. The DPPH is common abbreviation for the organic chemical compound 2, 2-
diphenyl-1-picrylhydrazyl, it is a free radical donor at room temperature that accepts an electron or 
hydrogen to become a stable diamagnetic molecule and it used as a substrate to evaluate the 
antioxidant activity (David et al., 2004).  
  
Table 1: Chemical analysis of red beetroot and roselle calyx. 
Chemical composition Red beetroot (fresh) Roselle calyx (powder) 
Moisture content (%)  75.5 10.12  
Ash (%) 6.876  12.06  
Crude fiber (%) 4.02    10.99  
Crude protein (%)  5.9  13.25  
Ether extract (%) 0.616  0.641  
Total carbohydrates (%) 7.088 52.93 
TP (mg (GAE)/100g) 417  520  
Vitamin C (mg/100ml ) 178.4  140.27 
DPPH (%) 38.68 67.40 
   TP is total phenol, DPPH is free radical scavenging. 

  
 The DPPH radical scavenging value of both red beetroot and roselle calyx reported in table (1) 

were found to be 38.68% and 67.40% at concentration 100 µg/ml, respectively. Clifford et al. (2015) 
reported that the antioxidant capacity of red beetroot juice in the DPPH assays was far greater than 
more well-known vegetable juices. Sirag et al. (2014) point out that the DPPH of roselle calyx extract 
at a concentration 125 µg/ml was 53%.  
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Chemical composition of red beetroot and roselle calyx jelly:  
The present study describes the processing of developed jelly made of red beetroot and roselle 

calyx. Jelly considered to be a tasty fruit-flavored dessert, it is a semi-solid product prepared by 
boiling a clear strained fruit extracts free from pulp after the addition of required amount of sugar, 
citric acid and pectin (Singh and Chandra, 2012).  

Results obtained in table (2) shows the chemical composition of processed jelly samples. There 
was a significant increment in the moisture content of jelly samples where the higher value appeared 
in BRJ3 treatment while the lowest value observed in the BJC treatment. Crude protein content was 
significantly higher in the BRJ2 followed by BJC then BRJ1 and BRJ3. The highly significant crude 
fiber content was found in the BRJ3 treatment followed by both BJR2 and BJC with no significant 
differences between them. There was no significant difference between ether extract values among all 
treatments. Ash is refers to any inorganic material, such as minerals. The obtained results showed 
slight significant differences in ash values of all treatments, where it ranged between 096 - 1.68 %. 
There was a significant decrement in the total carbohydrate values in the jelly samples containing 
roselle calyx in comparison with the red beetroot jelly samples which had the highest total 
carbohydrate value. For the treatments containing roselle calyx, the higher total carbohydrate content 
was observed in the BRJ1 treatment followed by the BRJ3 and BRJ2 treatments. From the obtained 
results, it could be noticed that the addition of roselle calyx to red beetroot jelly improve both ash and 
crude fiber contents of processed jelly with considerable total carbohydrate contents. 
 
Table 2: Chemical composition of red beetroot and roselle calyx jelly. 
Chemical composition (%) BJC BRJ1 BRJ2 BRJ3 
Moisture 67.04d 68.72c 70.32b 71.61a 
Crude Protein 3.88b   3.69c   4.09a   1.88d   
Ether Extract 0.14a  0.48a   0.25a  0.12a   
Crude Fiber 1.15b   0.56c   1.24b   1.49a   
Ash  0.96d 1.68a    1.29c   1.41b 
Total carbohydrate 26.83a  25.87b  22.81d 23.49c 
 (BJC) is control treatment with 100% red beetroot extract, (BRJ1) is treatment with 75% red beetroot extract and 25% 
roselle extract, (BRJ2) is treatment with 50% red beetroot extract and 50% roselle extract, (BRJ3) is treatment with 25% red 
beetroot extract and 75% roselle extract. Mean values sharing the same letter in a raw are not significantly different at 
p≥0.05. 

 
The pH values of red beetroot and roselle calyx jelly:  

Figure (1a) is clarify the pH values of processed jelly samples. The higher pH values was found 
in BJC, where it reached to 3.52. Therefore, as the percent of roselle calyx increase as the pH value 
was decreased, where it decreased to 3.52, 3.20 and 3.06 in BRJ1, BRJ2 and BRJ3, respectively. The 
obtained pH values was agreed with Chaudhari and Nikam (2015) who stated that the optimum pH 
value for jelly is (3.2). 

 
The titratable acidity values of red beetroot and roselle calyx jelly:  

Data in figure (1b) display the titratable acidity of the processed jelly samples. The titratable 
acidity value appeared to be significantly lower in the BJC treatment than the other three treatments 
containing roselle calyx, in the same time, there was no significant differences between the treatments 
of BRJ 1 and BRJ 2.      

 
The total phenols values of red beetroot and roselle calyx jelly: 

Phenolic compounds have potent antioxidant activities as they can effectively scavenge free 
radicals and chelate transition metals. Consumption of foods containing this natural antioxidant 
compounds may lower the risk of serious health disorders. All the thermal treatment processing 
methods affected the total phenolic content and antioxidant properties (Chipurura et al., 2010). So it 
was important to determine the total phenol content for all jelly treatments.  Data in figure (1c) 
demonstrate the total phenols values of jelly treatments. It could be noticed that there was a significant 
effect on the total phenols values in the jelly treatments contained roselle calyx where the highest total 
phenols values were observed with the jelly treatments containing roselle calyx. Over and above, 
there was a significant difference in the total phenols values in between the jelly treatments containing 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
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roselle calyx, where it found that, as the percent of roselle calyx extract increase the total phenols 
increased.  Our findings revealed that, the addition of roselle calyx extract to the processed red 
beetroot jelly enhanced the total phenols content and this is due to the potential antioxidant principals 
of roselle calyx as mentioned by (Sirag et al., 2014).  

 

 
                                            (a) 
 

 
                                          (b) 
 

 
                                           (c) 
Fig. 1: Effect of red beet and roselle calyx on the pH, titratable acidity and total phenols values of 

jelly. 
 
The consistency values of red beetroot and roselle calyx jelly: 

The consistency of food products is a very important parameter to take guidelines in formulation, 
processing and product development (Shahnawaz and Shiekh, 2011). The jelly should be gelled (not 
stiff nor syrupy). Consistency of jelly treatments were performed in figure (2). The results showed 
that the BJC treatment appeared to have the lowest consistency values followed by BRJ1 then BRJ2 
and BRJ3 treatment. Also, it was seen that the increment    rate in the consistency observed with the 
BRJ treatments may be due to the addition of roselle calyx. 
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Fig. 2: Effect of beetroot and roselle calyx on the consistency values of jelly. 

 
The color parameters of red beetroot and roselle calyx jelly: 

Color of the food is the main feature regards to consumer attraction and it acts as an indicator 
of quality and acceptability (Azeredo, 2009). Data in Table (3) submit the mean values of 
lightness/darkness (L*), redness (a*) and yellowness (b*) of red beetroot and roselle calyx jelly 
treatments. The higher significantly L* values was observed with the BRJ1 treatments (24.83) 
followed by BRJ2 treatments (23.89), while the lower values were obtained with the BRJ3 (22.94) 
and BJC (22.55). As the L* value increase as the darkness of the jelly decrease and so, both BRJ1 and 
BRJ2 treatments are less darkness than the BRJ3 and BJC treatments. The higher yellowness (b*) 
value was found in BRJ2 samples, where it reached to 3.12, while the lower yellowness was found in 
BJC samples. As well as, table (3) illustrate the average of redness (a*) values, where it found to be 
highly significant with BRJ1 (12.9) and BRJ2 (12.3) followed by BJC (11.39), whilst the lowest a* 
value observed with the BRJ3 treatments (10.37). So, the addition of rosellle calyx with 25% and 50% 
was able to enrich the red color of the processed jelly compared to red beetroot jelly.  

   
Table 3: The color parameters of red beetroot and roselle calyx jelly. 

Jelly treatments 
            Color parameters 

L* a* b* 
BJC 22.55c 11.39b 1.78c 
BRJ1 24.83a 12.90a 2.72b 
BRJ2 23.89b 12.30a 3.12a 
BRJ3 22.94c 10.37c 2.70b 

(BJC) is control treatment with 100% red beetroot extract, (BRJ1) is treatment with 75% red beetroot extract and 25% 
roselle extract, (BRJ2) is treatment with 50% red beetroot extract and 50% roselle extract, (BRJ3) is treatment with 25% red 
beetroot extract and 75% roselle extract. Mean values sharing the same letter in a raw are not significantly different at 

p≥0.05. 
 
Sensory evaluation of red beetroot and roselle calyx jelly: 

The results of the sensory evaluation for the color, taste, flavor, texture and overall 
acceptability of processed jelly were established in figure (3). The results confirmed that, the BRJ2 
and BRJ1 treatments was set to be the most appreciated jelly samples with a significantly higher score 
in all sensory attributes followed by BJC then BRJ3 samples which found to had the lowest scores in 
most of the sensory attributes evaluated. Therefore, it could be recommended to use roselle calyx 
juice by 25% and 50% to improve the sensory quality of red beetroot jelly. 
 
Conclusion 

From the above demonstrated data, it could be recognized the possibility of using red beetroot 
in making jelly with functional properties. As well as, the addition of roselle calyx was able to 
progress the quality of the processed jelly. Also, adding roselle calyx extract with 25% and 50% to the 
red beetroot jelly was able to reinforce both ash and crude fiber contents with considerable total 
carbohydrate contents, as well as, good pH value, consistency, enhanced the total phenol content, 
improving jelly color and display a perfect overall acceptability. 
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Fig. 3: The sensory properties of red beetroot and roselle calyx jelly. 
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