Standardization and organoleptic quality of lime blended aloe Ready to Serve beverage 

              
Abstract 
Aloe is an important medicinal crop which is widely used in food and pharmaceutical industries. Despite the high medicinal value of aloe juice, its consumption remains less due to its unpleasant smell and slightly bitter taste. Utilization of the medicinal plants in diet or by incorporating them in various fruit juices will get all the benefits related to health. Blending of two or more fruit juices is an additional benefit to enhance the quality and palatability of the product. With this view, the present study was taken up to develop healthy and delicious drink aloe juice was mixed with lime juice in different proportions. Among the different combinations of Aloe vera and lime, two combinations viz., 90:10 (aloe: lime) and 85:15 (aloe: lime) recorded maximum organoleptic score i.e., colour (8.5 and 8.2), flavour (8.5 and 8.2), taste (8.7 and 8.3) and overall acceptability (8.7 and 8.2) with preferable TSS (12.63°Brix and 12.74°Brix) and acidity (0.33 % and 0.39 %), respectively. The ascorbic acid (9.61 and 9.73 mg 100 ml -1), total phenols (58.13 and 58.16 mg GAE 100 ml-1) and total sugar (14.94 and 14.73%) content of blend consisting of 90:10 (aloe: lime) and 85:15 (aloe: lime), respectively. 
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Introduction 
Aloe vera, belongs to the family Liliaceae and found in tropical and southern Africa. It was introduced into other parts of the world for ornamental purpose. Aloe was known to Indians for its medicinal value since time immemorial. The word aloe derived from Arabic word "Alloeh," which means "bitter and shiny substance." There are more than 250 species of Aloe grown around the world. However, only two species viz., A. barbadensis and A. arborescence were considered as the most potent species (Valverde et al., 2005). Aloe vera is mainly cultivated for its thick fleshy leaves from which the yellow resinous latex or yellow sap or anthraquinones can be used as laxative or purgative. The inner most part of the leaf is a clean, soft, moist and slippery tissue where water is held in the form of viscous mucilage called gel. The gel is rich source of polysaccharides, antioxidants, enzymes, minerals and vitamins (Chauhan et al., 2007). 
          The bitter taste and cathartic effect of gel tend to be due to anthraquinones, especially barbaloin (aloin), which is rich in antioxidants. It is also used in pharmaceutical industry for preparation of ointments, gels, production of tablets and capsules (Hamman, 2008). Aloe vera possesses many pharmaceutical activities including antimicrobial, antioxidant, antiulcer, anticancer, antidiabetic and other immunomodulatory properties due to polysaccharides found in the leaf gel. Health benefits of aloe include its application in wound healing, treating burns, lung cancer, digestive problem, allergies and improving immune system (Lu Zhi et al., 2008).
           Lime (Citrus aurantifolia) is an important therapeutic plant belonging to the family Rutaceae. Fruits are rich in vitamin C and excellent source of calcium, phosphorus and iron (Gorinstein et al., 2001). The health benefits of lime include weight loss, skin care, good digestion, relief from constipation, prevention of scurvy, peptic ulcer, breathing problems, gout, gums and urinary disorders etc. It is used to treat nausea, vomiting, dehydration, and inflammation (Mohanapriya et al., 2013). 
         Aloe juice is used in the food products like refreshing juice, ready to serve drinks, health drinks, sports drinks, diet drinks, soft drinks, laxative etc. It has a bitter taste, unpleasant in raw state and its palatability can be improved by addition of other fruit juices (Niramon et al., 1996). Ready to serve beverage made from a combination of two or more fruits are good alternative for development of new product and beneficial in terms of sensory, nutritional and health properties (Boghani et al., 2012). The blending of fruit juices enhances the appearance, nutritional value and flavour of the product which leads to new product development. Since the demand for soft drinks is increasing every year, we can exploit this trend by developing enriched beverage, as consumers become more aware of the link between diet and healthy life style (Balaswamy et al., 2011). 
Mane et al. (2019) developed RTS beverage with the formulations of orange juice and the fresh turmeric rhizome juice in the ratio of T1 (95:05); T2 (90:10); T3 (85:15) and studied with reference to the T0 (100:0). The blended RTS was prepared by using different combinations of papaya-jackfruit as 80:20, 70:30, 60:40 and 50:50 and various proportion of flavouring extracts of ginger, cardamom, lime and mint and resulted that 50:50 blend scored highest overall acceptability (Sindhumathi and Premalatha, 2020). Gill et al. (2020) found that RTS beverage of Kagzi lime juice blended with aloe gel and rose juice (50: 30: 20) with 20 % juice, TSS of 10°Brix and 0.50 % acidity stood best in the organoleptic quality. Singh et al. (2018) concluded that the RTS beverage prepared from blend comprising of 75 % mango and 25 % Aloe was found to be most acceptable than other combinations (0 and 100 %, 100 and 0 %, 50 and 50 % and 25 and 75 % mango and aloe pulp, respectively).
Keeping in view of blending concept, nutritive and health benefits of Aloe vera and lime, the present work has been taken to study on preparation of lime blended Aloe (Aloe vera) RTS. 
Material and methods 
The present experiment preparation of lime blended aloe RTS was carried out at PG Laboratory, College of Horticulture, Rajendranagar, Hyderabad during 2021. According to Fruit Product Order (1955), the RTS beverage should have juice content not less than 10 per cent, total soluble solids 10 per cent and 0.3 per cent acidity. It is not diluted before serving, hence it is known as ready-to-serve (RTS). Aloe leaves utilized in this experiment were procured from Medicinal and Aromatic Plants Research Station, Sri Konda Laxman Telangana State Horticultural University (SKLTSHU), Rajendranagar, Hyderabad.  Healthy and matured leaves of large size without injuries were selected and harvested manually. Leaves with injuries and damaged spots were discarded and only the leaves which are complete and healthy were used for carrying out the experiments. Fresh lime fruits were purchased from local market, Rajendranagar, Hyderabad and the experiment was designed in complete randomized design consisting of six treatments with four replications. 
Treatment details
T1  : 100:0 (Aloe : lime)
T2  : 95:5 (Aloe : lime)
T3  : 90:10 (Aloe : lime)
T4  : 85:15 (Aloe : lime)
T5 : 80:20 (Aloe : lime)
T6  : 75:25 (Aloe : lime)
Organoleptic evaluation of samples was assessed by 15 semi-trained members for colour, taste, flavour, texture and overall acceptability of the RTS beverage. The panellists were asked to rate the samples on a 9-point Hedonic scale where 9 meant “like extremely” and 1 meant “dislike extremely”. Estimation of TSS and titrable acidity in lime blended Aloe RTS were done as per the procedure given by Ranganna (1986). A small amount of sample was placed on the prism of digital refractometer (Model: H1 96801 Refractometer 0-85°Brix HANNA instruments) and total soluble solids was recorded as °Brix. Ascorbic acid content was calculated by adopting 2,6-Dichlorophenol-indophenol visual titration method (Direct colorimetric estimation method) and the reagents were prepared as specified in the method of Ranganna (1986). Total sugars were estimated by using the procedure as outlined by Lane and Eynon method (Ranganna, 1986). The total phenolic content of blended RTS beverage was determined using the Folin- Ciocalteu method reported by Lukanin et al. (2003). For the estimation of acidity, 10 ml of fresh sample was taken in volumetric flask and volume made up to 100 ml with distilled water. The sample was filtered and 10 ml of aliquot was titrated against standard 0.1 N NaOH using 1% phenolphthalein indicator till faint pink      color persists for 15 seconds and calculated by using following formula.
                         Titre value × N of alkali × Eq. wt. of acid × volume made up                                                                                           Acidity (%) =                                                                                                    ×100 
                           Weight of sample × aliquot taken for estimation × 1000 
Statistical analysis
The data recorded on various parameters in different experiments were subjected to statistical analysis. The experiments were designed under Completely Randomized design and observations were recorded with four replications and the data were analysed with 5 % level of significance (Panse and Sukhatme, 1985).

Results and discussions
Total Soluble Solids (TSS) (°Brix)
The data recorded on TSS of lime blended Aloe RTS during standardization was presented in table 1. There were non-significant differences observed on TSS of lime blended Aloe RTS in different treatment combinations. However, among the treatments, maximum TSS (12.98°Brix) was recorded in treatment T6 - 75:25 (aloe: lime), which is statistically on par with T5 (12.86°Brix), T4 (12.74°Brix) and T3 (12.63°Brix) and the minimum was recorded in T1 - 100:0 (aloe: lime) (12.32°Brix). The highest total soluble solids content in treatment T6 might be due to increased concentration of lime compared to other treatments The results obtained were in accordance with findings of Kausar et al. (2016) in aloe lemon blended RTS (13.50 - 13.80 %). Inthuja et al. (2019) found that increased TSS with addition of lime (4.66 - 4.83°Brix) in cabbage lime RTS drink. Similar results were reported by Elbandy et al. (2014) in aloe blended mango nectar and Michiu et al. (2024) in whey blended with beetroot juice RTS drink.
Titrable Acidity (%)
The acidity of the RTS beverage is considered as a fundamental characteristic and holds primary importance in influencing consumer acceptance. The analysed data of different treatment combinations resulted with significant differences on titrable acidity of lime blended Aloe RTS (Table.1). Maximum value registered in treatment T6 -75:25 (aloe: lime) (0.45 %) and it was at par with T5 - 80:20 (aloe: lime) (0.43 %), while minimum was registered in T1- 100:0 (aloe: lime) (0.23 %). Maximum titrable acidity was registered in T6 -75:25 (aloe: lime), which could be due to the addition of more quantities of lime over other treatments. Titrable acidity along with other factors significantly influences the consumer preferences by highlighting its importance in determining the overall acceptance of the beverages. This data agreed with the findings (0.52 - 0.63 %) of Kausar et al. (2016) in aloe lemon blended RTS. Acidity of the aloe blended kagzi lime RTS was enhanced with increase of juice content (0.29 - 0.48 %) (Gill et al., 2020 and Michiu et al., 2024).
Organoleptic evaluation of lime blended Aloe RTS at the time of recipe standardization
It was conducted by the fifteen members of semi trained panel and the scores were given based on 9-point hedonic scale rating by evaluating the colour, flavour, taste, texture and overall acceptability (Table. 2). All blending ratio treatments exhibited different organoleptic grades. Among them, T3 (90:10) (aloe: lime) recorded significantly highest overall acceptability score (8.7), whereas it was significantly lowest (5.5) in T1 (100:0) (aloe: lime). Similarly, among the treatments, T3 (90:10) (aloe: lime) and T4 (85:15) (aloe: lime) registered best organoleptic values with respect to colour (8.5 and 8.2), flavour (8.5 and 8.2), taste (8.7 and 8.3) and texture (8.4 and 8.2) respectively.
From the data it is concluded that T3 (90:10) (aloe: lime) and T4 (85:15) (aloe: lime) were found to be best regarding various organoleptic evaluation components with preferable acidity and TSS content which will fulfil the taste and acceptability requirement of people for serving the RTS beverage. These results are similar with the findings of Thamilselvi et al. (2014) in lime based herbal blended RTS, Sasikumar et al. (2013) in aloe vera, aonla and ginger blended RTS and Nilugin et al. (2010) in palmyra RTS. Shelar et al. (2025) found that traditional soft beverages consisting of 20% bael with 80% orange juice score highest overall acceptability and Kannan et al. (2024) in papaya and cashew blended juice. 
Total sugars 
Sugar, a common term for sweet-flavoured soluble carbohydrates in food, varies in structure and source. Unlike non reducing carbohydrates, reducing sugars catalyse reduction reactions. The final concentration of sugar varies among different RTS beverages depending on the types of fruit, their blending ratios and processing methods. The data (Table.3) pertaining to total sugars of blended RTS indicating that significant differences were observed among the treatments. Significantly maximum total sugars were recorded in T6 - 75:25 (aloe: lime) (15.11 %) followed by treatment T5 - 80:20 (aloe: lime) (15.02 %). The increase in total sugar content could be due to the addition of more lime juice as compared to the other treatments. Minimum total sugars were found in the treatment of T1 - 100:0 (aloe: lime) (12.32 %). The percentage of total sugars was increased with the concentration of lime juice. The obtained results were in good conformity with the findings of Mamoona et al. (2023), Nagaraju et al. (2025) in the preparation of RTS blends from water apple and Manoj et al. (2025) in carissa RTS drink.  
Ascorbic acid
The data concerning to changes in ascorbic acid content of RTS drink is presented in table. 3. In Fruit and beverages, vitamin C contributes to nutritional composition and product quality. Citrus fruits are rich natural reservoirs of vitamin C and ascorbic acid is considered a labile vitamin and is most sensitive towards light and high temperature. The ascorbic acid content (9.92 mg 100 ml -1) was recorded significantly highest in treatment T6 - 75:25 (aloe: lime) followed by T5 (9.81 mg 100 ml -1), whereas the lowest was associated with the T1 - 100:0 (aloe: lime) (9.92 mg 100 ml -1). Similar results were reported by Manoj et al. (2025) and Shelar et al. (2025) in orange and bael blended RTS drink. Kannan et al. (2024) also found highest ascorbic acid content in a blend of 25% cashew and 75% papaya juice and Masoumi (2024) in pomegranate and plum blended drink. 
Total phenols 
Phenolics are pivotal for major functions and boast health enhancing attributes. Beyond their health advantages, phenolics and flavonoids play an essential role in determining the quality of processed products, influencing flavour and taste due to the astringency contributed by phenolics (Mamoona et al., 2023). Highest total phenols were reported in treatment T6 - 75:25 (aloe: lime) (58.34 mg GAE 100 ml-1), followed by 58. 21 mg GAE 100 ml-1 in treatment T5 - 80:20 (aloe: lime) as compared to lowest in treatment which consist pure aloe juice. The similar results are reported by Kumari et al. (2025) and Vagdevi et al. (2022) in karonda drink. Also, Nagaraju et al. (2025) and Fatima et al. (2024) in fruit and vegetable based beverage drink. 

Conclusion 
	Based on above results of the present study, we may conclude that preparation of blended beverages is possible way to improve the quality, taste, consumer preference and mask the unpleasant taste of various products.  The blend comprising of 90:10 (aloe: lime) and 85:15 (aloe: lime) recorded maximum organoleptic score and overall acceptability with preferable TSS and acidity. However, the blending of aloe and lime juice can be commercialised to develop a new product for consumption. 
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Table. 1. Total Soluble Solids (°Brix) and titrable acidity (%) of lime blended Aloe RTS for standardization
	Treatments 
	       TSS (°Brix)
	Titrable acidity (%)

	[bookmark: _Hlk77580098]T1 - 100: 0 
(Aloe: lime)
	12.32cdef
	0.23f

	T2 - 95: 5  
(Aloe: lime)
	12.51bcde
	0.29e

	T3 - 90: 10 
(Aloe: lime)
	12.63abcd
	0.33d

	T4 - 85: 15 
(Aloe: lime)
	12.74abc
	0.39c

	T5 - 80: 20 
(Aloe: lime)
	12.86ab
	0.43ab

	T6 - 75: 25 
(Aloe: lime)
	12.98a
	0.45a

	SE(m)±
	0.143
	0.009

	C.D. at 5 %
	0.427
	0.028





















Table. 2. Organoleptic evaluation of lime blended Aloe RTS for standardization
	Treatments 
	Colour 
	Flavour 
	 Taste 
	Texture 
	Overall acceptability

	T1 - 100: 0 
(Aloe: lime)
	7.2cd
	5.6f
	6.2f
	5.0f
	5.5f

	T2 - 95: 5  
(Aloe: lime)
	7.6c
	7.5c
	7.8c
	7.4c
	7.5c

	T3 - 90: 10 
(Aloe: lime)
	8.5a
	8.5a
	8.7a
	8.4a
	8.7a

	T4 - 85: 15 
(Aloe: lime)
	8.2ab
	8.2ab
	8.3b
	8.2ab
	8.2b

	T5 - 80: 20 
(Aloe: lime)
	6.4e
	6.6d
	7.3d
	6.3d
	6.8d

	T6 - 75: 25 
(Aloe: lime)
	5.9ef
	6.0e
	6.6e
	5.6e
	6.1e

	SE(m)±
	0.138
	0.095
	0.067
	0.079
	0.047

	C.D. at 5 %
	0.412
	0.283
	0.201
	0.237
	0.140



	Treatments 
	Total sugars
 (%)
	Ascorbic acid (mg 100 ml -1)
	Total phenols
 (mg GAE 100 ml-1)

	T1 - 100: 0 
(Aloe: lime)
	12.32f
	9.39f
	57.54f

	T2 - 95: 5  
(Aloe: lime)
	14.35e
	9.52e
	57.92e

	T3 - 90: 10 
(Aloe: lime)
	14.94d
	9.61d
	58.13d

	T4 - 85: 15 
(Aloe: lime)
	14.73c
	9.73c
	58.16c

	T5 - 80: 20 
(Aloe: lime)
	15.02b
	9.81b
	58.21b

	T6 - 75: 25 
(Aloe: lime)
	15.11a
	9.92a
	58.34a

	SE(m)±
	0.018
	0.008
	0.005

	C.D. at 5 %
	0.055
	0.024
	0.015


Table. 3. Total sugars and ascorbic acid content of lime blended Aloe RTS for standardization
Aloe leaves                                                                       Lime fruits

Washing                                                                            Washing

Filleting of aloe leaves                                                  Cut into halves

Juice extraction of gel in mixer                                         Juice extraction

Filtration /Straining with muslin cloth                              Filtration

Aloe juice (100% juice)                                                Lime juice (100% juice)
                                    
                                    Blending of Aloe and lime juice in 
                                                 desired ratio
                                    
                                                  Homogenization                              Glass bottles 
                                                                                                          (200ml)

                                         Mixing with strained sugar syrup            Washing 
                                                                                 
                            
                                           
                                            Addition of preservative                        Sterilization
                                               (KMS/Sodium benzoate)            
                                             

                                               Filling into 200 ml bottles              
                                                  
                                  
                                                      Crown corking                                   
                                                     
                                                      Pasteurization
                                                
                                                          Storage 



Fig 1: Flow sheet for preparation of lime blended Aloe RTS
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