
_____________________________________________________________________________________________________ 
 
++ Assistant Professor; 
# Associate Professor; 
† Professor; 
‡ Research Scholar; 
*Corresponding author: E-mail: drbalajivikramsingh@gmail.com; 
 
Cite as: Vikram, Balaji, Priya Awashthi, Subhash Chandra Singh, Akhilesh Kumar Srivastava, and Dharmendra Kumar 
Gautam. 2024. “Formulation and Quality Assessment of Value-Added Karonda (Carissa Congesta Linn) Squash”. Journal of 
Advances in Biology & Biotechnology 27 (8):573-81. https://doi.org/10.9734/jabb/2024/v27i81171. 
 

 
 

Journal of Advances in Biology & Biotechnology 
 
Volume 27, Issue 8, Page 573-581, 2024; Article no.JABB.119863 
ISSN: 2394-1081 
 
 

 

 

Formulation and Quality Assessment 
of Value-added Karonda  

(Carissa congesta Linn) Squash 
 

Balaji Vikram a++*, Priya Awashthi a†,  

Subhash Chandra Singh b#, Akhilesh Kumar Srivastava b†  

and Dharmendra Kumar Gautam c‡ 

 
a Department of Post Harvest Technology, Collage of Horticulture, Banda University of Agriculture and 

Technology Banda, Uttar Pradesh-210001, India. 
b Department of Fruit Science, Collage of Horticulture, Banda University of Agriculture and 

Technology Banda, Uttar Pradesh-210001, India. 
c Department of Fruit Science, College of Horticulture & Forestry, Acharya Narendra Deva University 

of Agriculture & Technology, Kumarganj, Ayodhya, 224 229, India. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: https://doi.org/10.9734/jabb/2024/v27i81171 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/119863 

 
 

Received: 25/05/2024  
Accepted: 22/07/2024 
Published: 27/07/2024 

 
 

Original Research Article 

https://doi.org/10.9734/jabb/2024/v27i81171
https://www.sdiarticle5.com/review-history/119863


 
 
 
 

Vikram et al.; J. Adv. Biol. Biotechnol., vol. 27, no. 8, pp. 573-581, 2024; Article no.JABB.119863 
 
 

 
574 

 

ABSTRACT 
 

Karonda fruits are abundant in ascorbic acid, pectin, citric acid, calcium and phosphorous, making 
them a highly nutritious choice. When ripe, these fruits have a delightful sub-acidic sweetness and 
a distinct aroma. They can be enjoyed as a dessert on their own or used to create delectable value-
added products like jelly, sauce, Carissa cream, or jellied salad. For those seeking refreshing 
beverages, nectar, squash and syrup can be prepared from the ripe karonda fruits. To enhance the 
beverage's taste and health benefits, nine treatments were devised, incorporating sugar and herbs 
such as Cardamom and Clove. Different levels of Cardamom and Clove were added as herbal 
additives and compared to a control group. To ensure quality, the prepared beverages were stored 
in 250 ml transparent pre-sterilized glass bottles and subjected to a heat treatment at 96°C for 20 
minutes. The treated Squash samples were evaluated immediately after preparation and at 60, 120 
days and up to 4 months of storage for physiochemical analysis and sensory evaluation. The 
herbal treatments outperformed the control regarding Total Soluble Solids (TSS), Acidity, ascorbic 
acid and Iron content. Particularly, treatment T5 (40% TSS + 30% Juice + 2.0% Cardamom extract) 
exhibited the highest mean TSS (40.13%), Ascorbic acid content (4.23%) and Iron (0.928mg/100g). 
Additionally, the sensory evaluation, which considered Color, Texture, Flavor and Taste, yielded 
the highest score of 8.42 in T5 (40% TSS + 30% Juice + 2.0% Cardamom extract). 
 

 

Keywords: Karonda; cardamom; clove; squash; iron. 
 

1. INTRODUCTION 
 

Karonda (Carissa congesta Linn.), a fruit 
indigenous to India, belongs to the order 
Contorate and the family Apocynaceae. It is often 
referred to as "Dongarchi Kali Maina" in the 
Konkan region, endearingly recognized as a 
"poor man's food." Acting as a protective hedge 
plant, its thorny branches and dense foliage 
produce valuable fruits. Karonda is remarkably 
resilient, thriving in various soil types, especially 
sandy or rocky soils, in both tropical and 
subtropical climates. “The karonda fruit 
possesses astringent and antiscorbutic 
properties, making it beneficial for remedying 
biliousness and serving as a cure for anemia. 
Additionally, traditional uses include its efficacy in 
treating conditions such as scabies, intestinal 
worms, pruritus and biliousness and it is also 
valued as an anthelmintic. In terms of nutritional 
content, the protein levels in green and maroon 
karonda fruit vary, ranging from 0.74 to 2.25 
percent” [1]. “Furthermore, [2] recorded a 
noteworthy iron content of 39.1 mg/100g in 
karonda fruits. When fully ripe, the karonda fruits 
exhibit a delightful sub-acidic sweetness and 
emit a unique aroma. They can be savored as a 
dessert or used to create value-added products 
such as jelly, sauce, Carissa cream, or jellied 
salad. Moreover, the ripe karonda fruits lend 
themselves well to the preparation of different 
beverages like nectar, squash and syrup, further 
enriching their culinary versatility”. Cloves, 
derived from the flower buds of the Syzygium 
aromaticum tree, are a versatile spice available 
in both whole and ground forms. Their uses span 

various culinary delights, from seasoning pot 
roasts to adding delightful warmth to hot 
beverages, cookies and cakes. The clove tree, 
an evergreen, grows to an impressive height of 
about 8 to 12 meters (25 to 40 feet). Its leaves, 
speckled with glands, are small, simple and 
arranged opposite each other. Typically, these 
trees are propagated from seeds and thrive in 
shaded areas. Flowering typically begins around 
the fifth year, with a mature tree capable of 
yielding up to 34 kg (75 pounds) of dried buds 
annually. Harvesting occurs twice a year, in late 
summer and winter, followed by sun-drying of the 
buds. Cloves themselves vary in length, ranging 
from approximately 13 to 19 mm (0.5 to 0.75 
inches). Apart from their culinary uses, clove has 
been traditionally associated with various 
medicinal applications, including relieving 
toothache, alleviating pain during dental 
procedures, combating dental plaque, easing 
hangovers and aiding digestion, among others. 
“However, it's important to note that while these 
uses are common, there is currently no 
substantial scientific evidence to support their 
effectiveness” [3]. In South Asia, green 
cardamom finds widespread use in treating 
various dental and gum infections, as well as 
being effective in preventing and alleviating 
throat issues, lung congestion and pulmonary 
tuberculosis. Additionally, it is applied to soothe 
inflammation of the eyelids and aid in digestive 
disorders. Notably, it has been historically utilized 
to break up kidney stones and gallstones and 
was believed to be an antidote for venom from 
both snakes and scorpions. Cardamom serves a 
dual purpose as both a spice and a component 
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of traditional medicine in several systems, 
including traditional Chinese medicine in China, 
Japan and Korea, as well as Ayurveda in India 
[4]. Green cardamom powder is commonly 
employed as a spice in sweet dishes and is a 
traditional flavoring agent for coffee and tea [5]. 
 

2. MATERIALS AND METHODS  
 

The Karonda Squash beverage was developed 
at the Department of Postharvest Technology, 
College of Horticulture, BUAT, Banda- 210001 
(U.P.) India. To create the beverage, fully 
ripened, mature, fresh and sound Karonda fruits 
were obtained from the Fruit Science 
Department, while herbals like Cardamom and 
Clove, sugar, preservatives, utensils and gas 

were sourced from the Postharvest Department. 
The development involved nine treatment 
combinations, each with different proportions of 
sugar and herb extracts (Cardamom and Clove), 
as follows: T1 - 40% TSS + 30% Juice T2 - 40% 
TSS + 30% Juice + 0.5% Cardamom extract T3 - 
40% TSS + 30% Juice + 1.0% Cardamom 
extract T4 - 40% TSS + 30% Juice + 1.5% 
Cardamom extract T5 - 40% TSS + 30% Juice + 
2.0% Cardamom extract T6 - 40% TSS + 30% 
Juice + 0.5% Clove extract T7 - 40% TSS + 30% 
Juice + 1.0% Clove extract T8 - 40% TSS + 30% 
Juice + 1.5% Clove extract T9 - 40% TSS + 30% 
Juice + 2.0% Clove extract. The preparation 
process involved blending all the prepared juices, 
Na-Benzoate, sugar and other ingredients in a 

 

 
 

Flow Chart 1. Flow chart of karonda squash preparation  
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high-speed blender, following the details outlined 
in Table 1. The resulting beverage was then 
carefully bottled in pre-sterilized glass bottles of 
250 ml capacity. After bottling, all juice samples 
underwent heat treatment at 96°C for 20 
minutes. Subsequently, the samples were 
cooled, labeled and stored at 4°C. Evaluation of 
the treated Squash samples was conducted 
immediately after preparation and then at regular 
intervals of 60, 120 days and so on, up to a 
storage period of 4 months. “This evaluation 
encompassed both physiochemical analysis and 
sensory evaluation. Total soluble solids were 
determined using a Hand refractometer, while 
titratable acidity was estimated using the method 
suggested by” [6]. “Ascorbic acid content was 
measured using the 2, 6-dichlorophenol 
indophenol dry method of” [7]. “The collected 
data were statistically analyzed using the 
standard procedure given by [8] using 
Completely Randomized Design (CRD)”. 
 

Table 1. Formulation of Karonda squash 
 

Ingredients  Concentration (w/w) 

Juice  Karonda (30%)  
Water  70%  
Na-Benzoate  0.1%  
Sugar (TSS) 40% 

 
The karonda squash with herbals (Cardamom 
and Clove) in different proportions were prepared 
and evaluated for organoleptic traits. 
 

3. RESULTS AND DISCUSSION  
 

3.1 Total Soluble Solids (TSS) °Brix 
 
Table 2 provides data on the total soluble solids 
(TSS) for all the treatments of Karonda Squash. 
It was observed that the TSS content of the 
beverage increased as the storage duration 
extended. Over the 4-month storage period, the 
TSS level rose from an initial value of 40.01 °Brix 
to 40.26 °Brix. The impact of different treatments 
on TSS changes was found to be significant. 
Among the treatments, the control group (T1) 
recorded the lowest mean TSS of 40.10 °Brix, 
while treatment T5 (40% TSS + 30% Juice + 
2.0% Cardamom extract) showed the highest 
mean TSS of 40.13 °Brix. Overall, the treatments 
with cardamom extracts were more effective in 
increasing the TSS levels compared to the 
treatments with clove extracts. Across all 
treatments, clove was found to be inferior in 
enhancing the TSS level of Karonda Squash. 
Furthermore, the higher the level of herb used in 

the treatment, the higher the TSS value obtained. 
The gradual increase in TSS during storage can 
be attributed to the hydrolysis process, wherein 
polysaccharides are converted into sugars. 
Additionally, the reduction in moisture content 
during storage might have contributed to the rise 
in TSS levels. “Similar findings were reported by 
[9] in their studies on lime juice” and “the results 
were consistent with previous research 
conducted by [10] on canning and storage of 
oranges and canned peaches”. “The TSS 
content of Karonda Squash increased with 
storage duration, with treatments involving 
cardamom extracts proving more effective in 
enhancing TSS levels compared to clove 
treatments. The findings suggest that the choice 
of herbal extracts in the treatments can influence 
the TSS content of the beverage and the gradual 
increase in TSS during storage is likely due to 
hydrolysis and moisture reduction processes” 
[11]. The study adds to the existing body of 
research on similar beverages and highlights the 
importance of herbal extracts in enhancing the 
TSS levels of Karonda Squash during storage. 
 

3.2 Acidity 
 
Acidity plays a crucial role in determining the 
tartness and overall acceptability of Karonda 
Squash. It is responsible for imparting the 
characteristic sourness to the beverage, which 
contributes to its unique flavor. The primary acid 
responsible for this sourness in Karonda juice is 
Antiscorbutic, which adds to the distinctive taste 
of the Squash. The acidity data for various 
treatments of Karonda Squash can be found in 
Table 2, showing notable differences between 
the treated samples and the control in terms of 
acidity levels. Among the treatments, T9 (40% 
TSS + 30% Juice + 2.0% Clove extract) exhibited 
the highest mean acidity of 0.87%, while T5 (40% 
TSS + 30% Juice + 2.0% Cardamom extract) 
showed the lowest acidity of 0.82%. “The higher 
acidity in the aspartame-treated sample (T9) can 
be attributed to the acidic nature of aspartame. 
During the storage period of 120 days, there was 
a gradual decrease in acidity observed across all 
treatments. This decrease in acidity during 
storage was likely linked to the degradation of 
sugars in the herbs used in the beverage” [12]. 
“The acidity is a key factor influencing the 
acceptability of Karonda Squash due to its 
tartness and characteristic sourness. The 
different treatments resulted in varying levels of 
acidity, with higher acidity in the aspartame-
treated sample” [13]. As the beverage was 
stored, the acidity levels gradually decreased 
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due to the degradation of sugars in the herbs. 
The study emphasizes the importance of acidity 
in shaping the flavor profile of Karonda Squash 
and highlights how different treatments and 
storage conditions can impact this essential 
aspect of the beverage. 
 

3.3 Ascorbic Acid 
  
In the investigation of various treatments for 
Karonda Squash, only marginal differences in 
ascorbic acid contents were observed. However, 
these treated samples showed noticeable 
variations compared to the control samples, as 
indicated in Table 2. Through rigorous statistical 
analysis, the researchers found high significance 
concerning the storage period, as the ascorbic 
acid contents experienced significant declines at 
all storage intervals. These reductions in 
ascorbic acid were attributed to the combined 
impact of processing, storage time and light 
exposure. The treatment that yielded the highest 
mean ascorbic acid content (04.23%) was T5, 
involving a combination of 40% TSS, 30% Juice 
and 2.0% Cardamom extract. Not far behind, T4 
(40% TSS, 30% Juice and 1.5% Cardamom 
extract) demonstrated a mean of 04.20%. 
Conversely, the control group (T1) exhibited the 
lowest mean of 04.06%. “Regarding the 
degradation process of ascorbic acid, both 
aerobic and anaerobic pathways may play a role 
in juice or squash. It suggests that oxygen 
exposure and the absence of oxygen could 
contribute to the breakdown of ascorbic acid 
during storage” [14]. “Moreover, this study's 
findings align with previous research conducted 
by [15] who reported a similar decreasing trend 
in ascorbic acid contents in various fruit 
beverages over time”. 
 

3.4 Iron  
 
Iron is essential for maintaining the shelf stability 
of Karonda Squash, significantly affecting both its 
flavor and processing requirements. The data 
presented in Table 2 highlights variations in the 
iron content among different treatments, 
including the control and value-added ones. 
Among the treatments, T5 (40% TSS + 30% 
Juice + 2.0% Cardamom extract) exhibited the 
highest mean iron content of 0.928 mg/100g, 
closely followed by T4 (40% TSS + 30% Juice + 
1.5% Cardamom extract) with 0.927 mg/100g. In 
comparison, the control group (T1) showed the 
lowest iron content of 0.923 mg/100g. 
Furthermore, the storage intervals also 
influenced the iron content of Karonda Squash. 

“As the beverage was stored for longer periods, 
there was a noticeable decline in iron content, 
particularly in the acidic region. This suggests 
that the storage time has an impact on the iron 
levels in the beverage” [16]. Iron is not only 
essential for maintaining shelf stability but also 
has implications for flavor and processing 
considerations in Karonda Squash. The study 
shows that different treatments and storage 
intervals can lead to variations in iron content, 
which may affect the overall quality and 
nutritional value of the beverage. 
 
“Similar findings of decreasing iron content over 
time were also reported by [17] confirming the 
trend observed in this study”. 
 

3.5 Colour/Appearance  
 
Table 3 depicts the impact of different treatments 
on the color and appearance of Karonda Squash. 
Among the treatments, T5 (40% TSS + 30% 
Juice + 2.0% Cardamom extract) received the 
highest mean score of 8.29, indicating it was 
ranked the highest in terms of color and 
appearance. On the other hand, T1 (Control) 
received the lowest score of 5.90, indicating its 
color and appearance characteristics were 
ranked the lowest. The study found that storage 
significantly influenced the perception of color in 
the colored beverages. The highest scores for 
color and appearance were observed when the 
beverage was freshly prepared in T5 (40% TSS + 
30% Juice + 2.0% Cardamom extract). However, 
as the storage period increased, there was a 
slight decline in the color and appearance scores 
of the beverage. The treatments had varying 
effects on the color and appearance of Karonda 
Squash, with T5 showing the highest scores and 
T1 showing the lowest. “Additionally, storage time 
played a significant role in the color perception of 
the beverage, with a slight decline in color and 
appearance scores observed as the storage 
period increased” [18]. “These findings are 
consistent with previous research by [19] which 
also reported a similar loss in color during the 
storage of beverage samples”. 
 

3.6 Texture/ Body 
 

The treatments had a significant impact on the 
texture and body of Karonda Squash. T5 (40% 
TSS + 30% Juice + 2.0% Cardamom extract) 
received the highest mean score of 8.37, 
indicating it had the maximum score for texture 
and body. It was closely followed by T4 (40% 
TSS + 30% Juice + 1.5% Cardamom extract) 
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with a score of 7.90. Conversely, the control 
group (T1) received a lower mean score of 6.44, 
indicating that it had the lowest texture and body 
perception. The flavor perception of the diet 
beverage showed significant variation at different 
storage levels. The freshly prepared T5 (40% 
TSS + 30% Juice + 2.0% Cardamom extract) 
received the highest texture and body score of 
8.69. However, as the storage period increased, 
there was a slight decline in the texture and body 
score of the beverage (as shown in Table 3). 
This gradual loss in texture and body scores over 
the storage period was attributed to changes in 
volatile compounds in the product. The 
treatments significantly influenced the texture 
and body of Karonda Squash, with T5 and T4 
demonstrating better scores compared to the 
control group (T1). “Moreover, the storage time 
had an impact on the texture and body 
perception, with a slight decline in scores 
observed over time, likely due to                             
changes in volatile compounds in the beverage. 
Similar texture and body deterioration in 
beverage products were also reported                            
by [20] further supporting the findings of this 
study”.  
 

3.7 Flavor/ Taste 
 

In the organoleptic evaluation of Karonda 
Squash, flavor and taste are crucial factors, 
ranking high in importance after color and 
texture. The statistical analysis revealed that 
both treatment and storage significantly affected 
the flavor and taste of the beverage. T5 (40% 
TSS + 30% Juice + 2.0% Cardamom extract) 
obtained the highest mean score of 8.61, 
indicating it had the most favorable flavor and 
taste among the samples. Following closely was 
T4 (40% TSS + 30% Juice + 1.5% Cardamom 
extract) with a mean score of 8.33 and T3 (40% 
TSS + 30% Juice + 1.0% Cardamom extract) 
scored 8.11, all outperforming the treated 
samples as shown in Table 3. Notably, Karonda 
Squash without herbs received lower scores 
compared to the samples where herbal 
combinations were used, highlighting the positive 
impact of herbs on flavor and taste. Moreover, 
the flavor and taste of the squash underwent 
significant variation at various storage levels. The 
highest scores for flavor and taste (8.87) were 
observed in freshly prepared T5 (40% TSS + 
30% Juice + 2.0% Cardamom extract). 
“However, as the storage period increased, there 
was a slight decline in the flavor and taste 
scores, as indicated in Table 3. This gradual loss 

in flavor and taste over the storage period was 
attributed to changes in volatile compounds 
present in the Karonda Squash Beverages, as 
reported by” [21]. The differences and loss in 
flavor and taste may be influenced by factors 
such as storage time, temperature and duration. 
“The flavor and taste are essential aspects of 
Karonda Squash evaluation and treatment and 
storage significantly affect these attributes. 
Samples with herbal combinations tended to 
perform better than those without herbs. The 
gradual decline in flavor and taste scores during 
storage is likely due to changes in volatile 
compounds” [22]. “These findings emphasize the 
importance of storage conditions and duration in 
maintaining the desirable flavor and taste of 
Karonda Squash. These findings are consistent 
with similar research reported by [23] further 
supporting the impact of storage on the flavor 
and taste of the beverage”. 

 
3.8 Overall Acceptability 
 
The treatment significantly influenced the overall 
acceptability of Karonda Squash. However, 
higher levels of herbal additions did not result in 
the highest acceptability due to deviations from 
the standard color, texture and flavor of the 
beverage, especially after 4 months of storage. 
The best overall acceptability score (8.42) was 
recorded in T5 (40% TSS + 30% Juice + 2.0% 
Cardamom extract), closely followed by T4 (40% 
TSS + 30% Juice + 1.5% Cardamom extract) 
with a score of 7.78. “Surprisingly, even the 
control group did not perform better in 
comparison to the samples with different levels of 
herbs. No specific pattern was observed 
concerning the overall acceptability with the 
different treatments. Storage duration also had 
an impact on the overall acceptability of the 
beverage” [24]. “Initially, the overall acceptability 
score was 8.66, but it reduced to 8.19 after 4 
months of storage. Despite this decline, all 
sensory parameters remained in an acceptable 
region even after 120 days of storage. In 
conclusion, the study indicates that herbals can 
be effectively used as an alternative source of 
value addition in Karonda Squash” [25]. 
“However, higher levels of herbal additions may 
affect the standard attributes of the beverage, 
leading to lower overall acceptability scores, 
especially during extended storage” [26]. 
Nevertheless, even after 4 months of storage, 
the sensory parameters remained within an 
acceptable range.  
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Table 2. Effect of treatments on physiochemical properties of Karonda Squash 
 

Treatment  TSS (°Brix) Acidity (%) Ascorbic Acid (%) Iron (mg/100g) 

Months after storage  Mean Months after storage Mean 
 

Months after storage Mean Months after storage Mean 

0 2 4 0 2 4 0 2 4 0 2 4 

T1 40.03 40.09 40.17 40.10 0.92 0.87 0.79 0.86 4.66 4.14 3.37 4.06 0.927 0.924 0.918 0.923 
T2 40.04 40.10 40.19 40.11 0.91 0.85 0.77 0.84 4.71 4.23 3.56 4.17 0.928 0.926 0.920 0.925 
T3 40.02 40.09 40.20 40.10 0.91 0.84 0.76 0.84 4.72 4.24 3.60 4.19 0.929 0.927 0.922 0.926 
T4 40.01 40.09 40.22 40.11 0.90 0.84 0.74 0.83 4.72 4.26 3.62 4.20 0.930 0.928 0.923 0.927 
T5 40.02 40.09 40.24 40.13 0.90 0.84 0.74 0.82 4.73 4.30 3.67 4.23 0.931 0.929 0.925 0.928 
T6 40.03 40.09 40.21 40.11 0.92 0.87 0.80 0.86 4.68 4.17 3.41 4.09 0.928 0.926 0.920 0.925 
T7 40.02 40.08 40.21 40.10 0.93 0.87 0.80 0.87 4.70 4.18 3.43 4.10 0.928 0.926 0.920 0.925 
T8 40.00 40.08 40.21 40.10 0.94 0.88 0.79 0.87 4.70 4.19 3.45 4.11 0.928 0.926 0.920 0.925 
T9 40.01 40.09 40.22 40.11 0.94 0.88 0.78 0.87 4.70 4.20 3.48 4.13 0.929 0.927 0.921 0.926 

S. Ed. (±) 0.09 0.08 0.34  0.03 0.02 0.03  0.08 0.12 0.06  0.005 0.008 0.007  
C.D. at 5% 0.20 0.17 0.69  0.06 0.05 0.07  0.19 0.24 0.15  0.011 0.019 0.016  

 
Table 3. Effect of treatments on organoleptic properties of Karonda Squash 

 
Treatment  Colour/Appearance Texture/ Body Flavor/ Taste Overall acceptability 

Months after storage Mean Months after storage Mean 
 

Months after storage Mean Months after storage Mean 

0 2 4 0 2 4 0 2 4 0 2 4 

T1 6.16 5.98 5.55 5.90 6.60 6.49 6.24 6.44 7.35 7.20 6.93 7.16 6.70 6.56 6.24 6.50 
T2 6.87 6.73 6.44 6.68 7.22 7.10 6.88 7.07 7.70 7.58 7.40 7.56 7.26 7.14 6.91 7.10 
T3 7.04 6.89 6.62 6.85 7.92 7.77 7.50 7.73 8.25 8.13 7.95 8.11 7.74 7.60 7.36 7.57 
T4 7.23 7.15 6.97 7.12 8.09 7.94 7.67 7.90 8.48 8.35 8.16 8.33 7.93 7.81 7.60 7.78 
T5 8.42 8.30 8.17 8.29 8.69 8.32 8.09 8.37 8.87 8.66 8.31 8.61 8.66 8.43 8.19 8.42 
T6 6.21 6.03 5.61 5.95 6.99 6.84 6.59 6.81 7.55 7.41 7.22 7.39 6.92 6.76 6.47 6.72 
T7 6.33 6.17 6.04 6.18 6.40 6.29 6.15 6.28 6.59 6.44 6.28 6.44 6.44 6.30 6.16 6.30 
T8 6.57 6.23 6.12 6.31 6.69 6.25 6.19 6.38 6.72 6.58 6.21 6.50 6.66 6.35 6.17 6.40 
T9 6.60 6.55 6.25 6.47 7.74 7.59 7.32 7.55 8.00 7.86 7.66 7.84 7.45 7.33 7.08 7.29 

S. Ed. (±) 0.77 0.95 0.80  0.98 0.27 0.72  0.99 0.90 0.86  0.74 0.79 0.38  
C.D. at 5% 1.58 1.91 1.60  1.98 0.53 1.47  1.98 1.81 1.74  1.48 1.60 0.177  
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4. CONCLUSION 
 
The innovative preparation of beverages from 
karonda, incorporating sugar and herbs like 
Cardamom and Clove, has shown promising 
results. Specifically, the treatment T5 (40% TSS 
+ 30% Juice + 2.0% Cardamom extract) stands 
out, exhibiting superior physiochemical 
properties and sensory appeal during storage. 
This treatment demonstrated the highest Total 
Soluble Solids (40.13%), ascorbic acid content 
(4.23%), and iron content (0.928mg/100g), 
alongside the best sensory scores for color, 
texture, flavor, and taste. These findings suggest 
that incorporating specific herbal additives can 
significantly enhance the nutritional and sensory 
qualities of karonda-based beverages, offering a 
highly beneficial and enjoyable product. 
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