


 
Original Research Article 
Rose and Hibiscus tea infused floral tea standardization cum characterization for its sensory and nutritional attributes.


Abstract 
Rose and hibiscus teas are widely consumed herbal infusions appreciated for their color, aroma and health benefits. The presented study also aims to develop tea using hibiscus and roses as well to evaluate the physicochemical, antioxidants and sensory attributes of teas made from rose and hibiscus. 10 samples of different formulations of hibiscus and rosy infused floral tea were prepared viz, T1(Hibiscus + Water), T2 ( Hibiscus + Sugar + Water), T3( Rose + Water), T4( Hibiscus + Sugar + Lime + Water), T5(Hibiscus + Sugar + Lime + Rose + Water), T6( Rose + Water + Sugar + Lime), T7( Hibiscus + Sugar + Water), T8( Rose+ 	Comment by OJ Enema: This word need to be removed. 
Sugar + Water), T9( Hibiscus + Water + Lime),  T10( Rose + Lime + Water). They were Statistically analyzed using CRD analysis. The samples were analyzed for TSS (Total Soluble Solids), pH, Ascrobic acid, Antioxidant, Titrable acidity and Total Phenolic Content . The highest TSS was observed in Sample I was 10.330 Brix while the highest pH was found in sample G was 6.26%, the highest value of Ascorbic acid in sample F was 0.6mg/100g, the highest value of Antioxidant in sample E was 98.4%, the highest value of Titrable acidity in sample E was 6.40%, the highest value of Total phenolic Content in sample D was 3.07. Overall, the best sample was E with an Overall acceptability Score is 8.0 owe to the combination of hibiscus and citric acid. 	Comment by OJ Enema: This part of the abstract needs to be rewritten completely. In the description of the methods in the abstract, it should follow the chronological order they were performed. Statistical analysis is supposed to come after describing the methods used for assays done not before. Also, you mentioned the assays done like antioxidant, total phenolics etc… without stating the methods used in the assays. In the results, you should compare the various properties examined more properly. The current comparison need to be updated. Also, where did “Sample E” come from? The research analyzed 1o different samples of teas tagged T1-T10. You need to clarify what it is as it is not captured properly. The conclusion part of the abstract also deviated from the aim of the study. How is the acceptability score calculated and is that the aim of the research? It should emphasize the major results from the physicochemical, antioxidant and other assays carried out in the research instead of acceptability. The flow has to be relatable. 
Keywords : Rose , Hibiscus , Tea , Nutrition , Taste.
          INTRODUCTION  
Floral tea, also known as floral infusion, is a type of herbal tea that uses flowers, petals or other plant materials to create flavorful and aromatic beverages. Floral teas can be made up of dried flowers like Jasmine, Rose, Lavender and Chamomile in soothing, aromatic blends that are full of flavour.  Floral teas are commonly consumed for their therapeutic and energising properties, since they can help to induce relaxation.  Being able to aid with stomach or digestive problems. (Kshirsagar et al., 2024) 	Comment by OJ Enema: Italicize all appearance of “et al..”
Floral tea offers a variety of therapeutic effects, including antioxidants, anti-inflammatory, antimicrobial, anticarcinogenic and neuroprotective properties and can be used to promote human. health and lower the risk of chronic diseases. Rose is the most important and market dominant flower and the ultimate symbol of beauty and love. It is called as “Queen of flowers”. It is originated in the northern hemisphere and belongs to family Rosaceae.  
Hibiscus tea, a vibrant and flavorful herbal drink, has been enjoyed for centuries by various cultures around the world known for its tangy, refreshing taste and deep red colour, hibiscus tea is not only delicious but also offers a variety of benefits that have made it a staple in many traditional medicine practices’s The dried petals of the hibiscus flower are steeped in hot water to produce the tea, performing in a deep red colour and a courtesan, gooey flavour occasionally appertained to as “roselle” in numerous regions, hibiscus tea is enjoyed hot or cold and it can be seasoned with a variety of other constituents, similar as honey or citrus to enhance its natural taste. (Soni and kumar et al.,2015)   
It's a periodic summer shrub with a deep piercing taproot that grows upright and generally branche of its leaves range in colour from green to red, and its enormous, short peduncled blooms have a dark centre. (Njideaka and Dibieet al., 2022).  Roselle is consumed by humans and creatures as an important vegetable. Roselle youthful verdures are eaten fresh in a salad form  	Comment by OJ Enema: Keep in mind that there should be a paragraph in the introduction that discusses the problem that this research solves as well as the primary objectives of the study or why it is relevant. This is completely missing. It should be the last paragraph before the materials and methods. 
Roselle is generally used to treat medical conditions (Olaleye et al., 2007) used roselle’s phutochemical factors, antibacterial exertion and cytotoxicity to probe the factory’s waterless- methanolic excerpt. According to (Luvonga et al., 2010) in their study, observed that roselle plant contain 68.7% carbohydrate, 14.6% crude fiber, 12.2% ash and other nutriemts. The plant us shown to be abundant in minerals, particularly magnesium and potassium. 	Comment by OJ Enema: Rephrase this paragraph so the message is clearer… There are lots of grammatical inconsistencies. 
MATERIAL AND METHODS   
[bookmark: _Hlk205563235]The present investigation entiled rose and hibiscus tea infused floral tea standardization cum characterization for its sensory and nutritional attributes was caried out in the department of food technology, Mata Gujri collage Fatehgarh sahib. Fresh insect and disease-free rose (Rosa spp.) and hibiscus (Hibiscus rosa-sinensis) flowers were harvested from college field. Petals were thoroughly washed and air-dried at room temperature. Dried petals were griended for 15 seconds using a multi-purpose grinder. The resulting material was sieved to obtain a fine powder. Water was brought to a boil. Appropriate amounts of rose and/or hibiscus petal powder were added as per specific formulations. The mixture was steeped for 8–10 minutes.Sugar and lemon juice were added according to the formulation requirements.Tea was strained prior to analysis.  	Comment by OJ Enema: This needs to be italicized except it is not a scientific name. 	Comment by OJ Enema: Information about the identification of the harvested plant materials are completely missing. 	Comment by OJ Enema: Separate the two words	Comment by OJ Enema: Separate the two words
Sensory Evaluation	Comment by OJ Enema: In the abstract, you stated that physicochemical analysis, antioxidant analysis and many other assays were carried out but in the methods, the methods for those assays are completely missing. It should include a description of all the assays carried out in the right order. Also, the methods used in the statistical analysis is completely missing. 
 Ten panelists (5 trained, 5 untrained) evaluated the tea samples. Samples were assessed for aroma, taste, appearance, and overall acceptability using a 9-point hedonic scale. Panelists were blended to sample compositions (De-Heer et al., 2013)	Comment by OJ Enema: Add a period at the end of this paragraph. 
RESULTS AND DISCUSSION  
Total Soluble Solids  
Data presented in Table 1indicate that the result from the analysis of variance had significant on Total Soluble Solids present in different samples of Hibiscus and /or Rose tea. 	Comment by OJ Enema: Rewrite this more scientifically or delete completely. At what significance level was the assays tested?
Among all the selected treatments, the sample I (Hibiscus + lime juice) shows the maximum value of TSS at 10.33 °Brix. This might be due to the higher concentration of Hibiscus powder and sugar, as well as the addition of lemon juice, in this sample. The results of the finding was resembled with (Snafi et al., 2018). 
The minimum Total Soluble Solids was found in sample A (Hibiscus + water) i.e. 0.56°Brix. It may be due to the absence of sugar and lemon juice. 
In this case, the tea had lower TSS because it didn’t contain sugar or lemon juice. Normally, sugar adds a lot of dissolved solids because it completely dissolves in the tea. Similarly, lemon juice contains natural acids, sugars, and other compounds that also dissolve easily. When both of these are missing, there are fewer dissolved substances in the tea so the TSS was lower 
  Degree of acidity (pH) 
The data presented in data in Table 1 indicated that the significant variation was observed in different samples of hibiscus and/ or rose tea. The pH of tea was maximum in sample G (Hibiscus + Sugar + Water), i.e. 6.26 which was found to be at par with sample C (Rose + Water) i.e. 5.36 it might be due to the hibiscus and/or Rose powder, which was responsible for increase in pH value. 	Comment by OJ Enema: removed
The minimum value of pH was recorded in sample D (Hibiscus + Sugar + Lime + Water) i.e. 2.80. The marked decrease in pH in sample D is primarily attributed to the acidic nature of lime juice, which is rich in citric acid, a strong organic acid known to significantly lower pH levels by increasing the concentration of hydrogen ions(H+) in the solution. Although hibiscus and rose petals naturally contain organic acids such as malic acid, gallic acid etc. 
These findings are in line with previous studies of Ubbor et al., 2022 which reported that the addition of citrus juices (like lime or lemon) to plant-based infusions significantly lower the pH due to their high citric acid content.  
 
Ascorbic Content 
The data presented in Table 1 showed that there was a significant difference between all the ten sample for the amount of ascorbic acid present in these samples. The maximum value acorbic acid was observed in sample B (Hibiscus + Sugar + Water) i.e. 0.6mg/100g. the reason behind this might be due to the increased percentage of lime juice is widely recognized for its exceptionally high natural vitamin C content. Being one of the richest dietary sources of ascorbic acid.  	Comment by OJ Enema: correct this typo. “T”
The minimum amount of ascorbic acid was recorded in sapmle A (Hibiscus + Water) i.e. 0.24mg/100g which was found to be at par with sample E (Hibiscus + Sugar + Rose + Lime + water) i.e. 0.34 mg/100g. It might be due to the lower concentration of citric acid. 	Comment by OJ Enema: Correct the spelling “sample”
These findings align with the results reported by Sahadi Didi Ismanto et al 2014 who observed a similar pattern of increased ascorbic acid content in formulations containing both citrus components and stabilizing agents such as sugar. Their study references the hypothesis that the synergistic effect of lime juice, rose petals and sugar contributes to elevated and more stable levels of ascorbic acid in food preparations.  	Comment by OJ Enema: Italicize all appearances of et al…
Antioxidant activity 
An analysis of the data presented in the Table 1 reveals the significant variation in antioxidant activity among the different formulations of Rose and/or Hibiscus Tea. The highest percentage of antioxidant activity was observed in sample A (Hibiscus + Water) with an antioxidant activity of 0.36% which was found to be at par with sample F (Rose + Water + Sugar + Lime) i.e.0.22%. In contrast the lowest antioxidant activity was recorded in sample I (Hibiscus+ Lime) which measured 0.066%. 	Comment by OJ Enema: Rephrase grammar to be more clear
The enhancement of antioxidant activity in samples A and I may be attributed to the synergistic effects of the combined ingredients. Hibiscus is already well-established as a potent source of natural antioxidants, particularly anthocyanins, flavonoids, and phenolic compounds. The addition of rose petals in sample F likely contributed further antioxidant compounds such as flavanols and vitamin C, thus enhancing the overall antioxidant capacity. 
The findings of this study are consistent with those reported by Prashati, Priyanka et all, 2023 who demonstrated that the antioxidant efficacy of plant-based formulations can be significantly affected by the nature and combination of ingredients. Their research emphasized that both synergistic enhancement and antagonistic interactions among phytochemicals are possible, depending on the composition and preparation methods of the product. In this context, the combination of hibiscus with rose, sugar, and lime juice in optimal proportions appears to enhance antioxidant activity, whereas the exclusion or disproportionate addition of certain ingredients may reduce the overall effect. 
Titratable Acidity 
The data presented in the Table 1 indicate signifcant differences in titratable acidity across the various samples. The highest titratable acidity was recorded in sample I (Hibiscus + Lime) which reached a value of 6.77% In contrast, the lowest titratable acidity was found in sample C (Rose + Water), measuring only 1.616%. 
The addition of lime juice resulted in a significant rise in titratable acidity in sample I to 6.77%. Lime juice is naturally high in organic acids, notably citric acid, which increases overall acidity when added to herbal mixtures. Furthermore, the use of lemon or lime juice not only provides acids directly but also allows for better extraction of naturally occurring acids from other components, such as hibiscus and rose petals, during the infusion process. 
Hibiscus itself contains various organic acids that contribute to its inherent acidity and tart flavor profile. According to Abou-Arab et al. (2011), several types of organic acids—including citric, malic, and tartaric acids—are present in significant quantities in hibiscus calyces. Singh et al. (2017) also confirmed the abundance of these acids, which are responsible for the sourness and pH-lowering effects of hibiscus preparations. The interaction of hibiscus with citrus juices during formulation can amplify the concentration of these acids due to enhanced solubility and extraction at lower pH levels. 
Total Phenolic Content 
 The data presented in the Table 1 reveal a clear variation in total phenolic content (TPC) among the different samples analyzed. The highest TPC was observed in sample I (Hibiscus + Water + Lime), measuring at 3.117 mg GAE/g (Gallic Acid Equivalents per gram) which was found to be at par with sample B (Hibiscus + Sugar + Water) i.e. 2.977 mg. while the lowest was recorded in sample H (Rose +Sugar + Water) was 2.72 mg which was found to be at par with sample A (Hibiscus + Water) was 2.89 mg. Although the numerical difference may appear modest, it is scientifically meaningful and indicative of the influence of ingredient composition on phenolic compound extraction and retention. 
Sample I superior phenolic content can be attributed to the presence of lime juice, which is rich in citric acid. The acidic environment created by the lime juice lowers the pH of the mixture, thereby enhancing the solubility and extractability of phenolic compounds from hibiscus. Additionally, the low pH may help stabilize certain phenolic compounds that are otherwise prone to oxidation in neutral or basic conditions 
Sample A composed only of hibiscus and water have lower titratable acidity. This less acidic environment is less conducive to efficient phenolic extraction, which likely accounts for the reduced TPC in this sample. Without the presence of lime juice or sugar, the extraction relies solely on water as a solvent, which is less effective at solubilizing certain classes of polyphenols, particularly those that are more stable or extractable at lower pH levels. 
These findings are consistent with those reported by Muchuwati et al. (2007), who demonstrated that both processing conditions (such as pH and temperature) and ingredient interactions significantly influence the retention and stability of phenolic compounds in food and beverage systems. Their research supports the idea that acidic environments and protective agents (like sugars) can enhance both the extraction efficiency and the stability of phenolic constituents during preparation. 
 
 
TABLE 1. Nutritional and sensory evaluation of different samples of Hibiscus and/ or Rose tea. 
	Sample 
	Formulation 
	TSS 
(°Brix) 
	pH 
	Ascorbic 
Acid 
(mg/100g) 
	Antioxidant Activity (%) 
	Titratable 
Acidity 
(%) 
	Total 
Content 
GAE/g) 
	Phenolic 
(mg 

	A 
	Hibiscus + Water 
	0.56 
	5.90 
	0.24 
	0.37 
	3.74 
	2.89 
	

	B 
	Hibiscus + Sugar 
+ Water 
	7.00 
	2.84 
	0.62 
	0.14 
	3.50 
	2.97 
	

	C 
	Rose + Water 
	3.83 
	5.36 
	0.37 
	0.18 
	1.61 
	3.04 
	

	D 
	Hibiscus + Sugar 
+ Lime + Water 
	7.00 
	2.80 
	0.31 
	0.11 
	1.70 
	2.99 
	

	E 
	Hibiscus + Rose + Sugar + Lime + 
Water 
	4.00 
	5.82 
	0.34 
	0.14 
	2.70 
	2.93 
	

	F 
	Rose + Sugar + 
Water + Lime 
	8.50 
	3.80 
	0.44 
	0.22 
	3.17 
	3.09 
	

	G 
	Hibiscus + Sugar 
+ Water 
	8.66 
	6.26 
	0.40 
	0.16 
	4.84 
	3.02 
	

	H 
	Rose + Sugar + 
Water 
	4.83 
	4.50 
	0.29 
	0.29 
	6.60 
	2.72 
	

	I 
	Hibiscus + Lime + 
Water 
	10.33 
	5.16 
	0.44 
	0.06 
	6.77 
	3.11 
	

	J 
	Rose + Lime + 
Water 
	2.33 
	3.91 
	0.26 
	0.18 
	5.44 
	2.92 
	

	C.D 
	- 
	1.21 
	0.88 
	0.11 
	0.14 
	0.82 
	0.16 
	


 Organoleptic evaluation for Hibiscus tea. 
 
    
 
  
 
 
  
 
 
 
 
Sensory Evaluation: Among the Rose and/or Hibiscus tea formulations, Sample E (Hibiscus + Sugar + Rose + Lime + Water) demonstrated superior sensory attributes, achieving the highest mean scores in aroma (8.0 ± 0.5), taste (8.0 ± 0.6), appearance (8.2 ± 0.5), and overall acceptability (8.3 ± 0.4). These enhanced sensory qualities are attributed to the synergistic effects of floral and citrus components combined with balanced sweetness and acidity. In contrast, Sample A (Hibiscus + Water) scored lowest across all parameters, likely due to the absence of sugar and lime, resulting in diminished flavor complexity and visual appeal. This indicates that inclusion of sugar, lime juice, and rose petals markedly improves the organoleptic properties of floral tea blends.  	Comment by OJ Enema: For an original research, the discussion in this study failed to compare the results with similar findings or already published research. The entire references are just 12. The paper needs to be improved by researching further and doing a better comparison of this study with other research in related areas. 


	Sensory  attributes 
	A 
	B 
	C 
	D 
	E 
	F 
	G 
	H 
	I 
	J 

	 
Aroma 
	4.2 
	6.1 
	5.3 
	8.9 
	8.0 
	7.1 
	6.0 
	5.2 
	6.0 
	5.0 

	Taste 
	3.2 
	5.2 
	5.1 
	9.1 
	8.0 
	7.0 
	5.0 
	6.1 
	6.4 
	7.0 

	Appearance 
	4.1 
	6.0 
	6.1 
	9 
	8.2 
	8.0 
	5.2 
	6.0 
	6.0 
	5.0 

	Overall acceptability 
	3 
	5.3 
	6 
	9.2 
	8.3 
	7 
	5.1 
	6.3 
	6.2 
	5.9 


 
 
 Table 2. Sensory evaluation of the Rose and/or Hibiscus tea 


CONCLUSION: The present research to the rose and hibiscus tea infused floral tea standardization cum characterization for its sensory and nutritional attributes demonstrated significant variations in both physicochemical and sensory attributes across formulations considered hereir. The formulation comprising hibiscus, sugar, rose petals, and lime juice (Sample E) consistently exhibited superior organoleptic qualities, scoring highest in aroma, taste, appearance, and overall acceptability. This highlights the positive synergistic effect of combining floral and citrus components with appropriate sweetness to enhance consumer preference. Physicochemical analysis revealed that the addition of lime juice markedly influenced key nutritional and quality parameters, including an increase in total soluble solids and titratable acidity, and a lowering of pH due to its citric acid content. Moreover, samples with lime juice exhibited higher total phenolic content, likely due to enhanced extraction and stabilization of phenolic compounds under acidic conditions. Conversely, antioxidant activity was highest in pure hibiscus infusion, emphasizing its rich natural bioactive profile. The ascorbic acid content was significantly elevated in preparations containing citrus juice and sugar, reinforcing the nutritional value of these formulations. Overall, the findings suggest that the optimal combination of hibiscus, rose, sugar, and lime juice can produce herbal teas with enhanced sensory appeal, improved nutritional composition, and potential functional benefits. This study provides valuable insights for the development of commercially viable, health-promoting floral tea beverages that meet consumer preferences.  	Comment by OJ Enema: Grammatically incorrect statement	Comment by OJ Enema: error
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