


Evaluation on Different Varieties of Guava Jelly (Psidium guajava L.)

Abstract
This study aimed to evaluate the quality and storage stability of guava jelly prepared from three cultivars Lalit’, ‘Shweta’, and ‘VNR Bihi’ using three sugar concentrations (550g, 650g, and 750g per 100g pulp) under controlled citric acid levels (3g/100g pulp). Nine treatment combinations were arranged in a Completely Randomized Design (CRD) and analysed for physicochemical (TSS, acidity, ascorbic acid), sensory, and economic parameters over a 60-day storage period. Total Soluble Solids (TSS) increased from 62.33°Brix to 67.33°Brix over 60 days. Titratable acidity rose from 0.09% to 0.35%. Ascorbic acid content decreased from 106.61 mg/100g to 101.16 mg/100g. Sensory evaluation showed that T3 (Lalit 100% juice + 3g Citric Acid + 750g Sugar) and T9 (VNR 100% juice + 3g Citric Acid + 750g Sugar) were the most preferred treatments. Economic analysis revealed that T3 was the most economically viable, with a benefit-cost ratio of 2.65. This optimized approach offers a promising strategy for commercial-scale jelly production, addressing post-harvest losses and promoting value addition in guava processing.
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Introduction
Guava (Psidium guajava L.), a tropical fruit of the Myrtaceae family, is one of the most economically significant fruit crops in India and many tropical countries. Rich in essential nutrients, guava is particularly valued for its high vitamin C content reportedly 3–5 times higher than that of oranges—as well as dietary fiber, pectin, calcium, and phosphorus (Kumar et al., 2023). The fruit's health benefits include antioxidant, anti-inflammatory, and antimicrobial properties, making it not only a popular fresh fruit but also an excellent raw material for various processed products such as jelly, jam, juice, nectar, candy, and bars (Reddy et al., 2019; Singh et al., 2024).
In India, guava ranks fifth in total fruit production, with major growing states including Uttar Pradesh, Madhya Pradesh, Bihar, and Maharashtra. However, guava is a climacteric fruit with a high respiration rate and short post-harvest shelf life. During peak harvest seasons, substantial quantities are lost due to inadequate storage, poor infrastructure, and limited processing (Reddy et al., 2024). Value addition through processing not only minimizes post-harvest losses but also enhances farmers' income and provides year-round availability of nutritious products (Patel et al., 2024).
Among guava-based processed products, jelly is particularly popular due to its long shelf life, appealing texture, and concentrated nutrient content. Jelly is a semi-solid product made from clear fruit extract, sugar, citric acid, and pectin. The high natural pectin content of guava (0.5–1.8%) makes it especially suitable for jelly preparation without the need for synthetic pectin (Verma & Shrivastava, 1965). According to Codex Alimentarius standards, a good-quality jelly should have at least 65% total soluble solids (TSS) and a minimum of 45% fruit content (CAC, 2020).
Despite the commercial potential of guava jelly, the role of cultivar and formulation in determining jelly quality is often overlooked. Guava varieties differ significantly in terms of pulp yield, acidity, TSS, and ascorbic acid content, which influence both the sensory quality and nutritional stability of jelly. Studies by Mehta and Sharma (2024) and Singh and Chandra (2012) have shown that sugar and citric acid concentrations also affect gel formation, flavour, and vitamin retention. Therefore, identifying the optimal combination of guava variety and sugar content is crucial for enhancing product quality and market value.
In this context, the present study was undertaken to evaluate the physicochemical, sensory, and economic attributes of guava jelly prepared from three cultivars—Lalit, Sweta, and VNR-Bihi—at varying sugar concentrations. The aim is to determine the most suitable treatment for quality jelly production, with a focus on biochemical stability during storage, consumer acceptability, and cost-efficiency.
Materials and Methods
 Experimental Design and Site
The study was conducted at the Post-Harvest and Value Addition Laboratory, Mewar University, Gangrar, Chittorgarh, Rajasthan, during 2025. The CRD was adopted with 9 treatments and 3 replications.
Treatment Details
· 3 cultivars: Lalit, Shweta, VNR-Bihi
· 3 sugar levels: 550g, 650g, 750g
· Constant: 3g citric acid per 100% juice per treatment
Jelly Preparation
Pulp was extracted from mature guava fruits, boiled, and treated with sugar and citric acid. The mixture was cooked to 65–68°Brix and hot-filled into sterilized jars.
 Observations
· Biochemical Parameters: TSS (°Brix), titratable acidity (%), and ascorbic acid (mg/100g) at 0, 30,45 and 60 days
· Sensory Evaluation: Colour, texture, flavour, taste, and overall acceptability on a 9-point scale
· Economic Analysis: Cost of production, gross return, net return, and B:C ratio
Statistical Analysis
Data were analyzed using ANOVA as per Panse and Sukhatme (1985). Critical Difference (CD) was computed at the 5% level.
Results
The present study investigated the effect of three guava cultivars (Lalit, Sweta, and VNR-Bihi) and three sugar concentrations (550g, 650g, and 750g per 100% juice) on the physicochemical, sensory, and economic attributes of guava jelly during storage (0, 30, and 60 days). The results are presented under relevant subheadings with comparative discussion supported by existing literature.
Physico-Chemical Characteristics of Guava Varieties
he physicochemical and sensory characteristics of guava jelly prepared from different guava varieties and their behavior during storage were assessed to determine the best-performing treatments in terms of nutritional quality, stability, and consumer acceptability.

Biochemical Changes During Storage
Total Soluble Solids (TSS °Brix)
he Total Soluble Solids (TSS) of guava jellies increased over time across all treatments. At 0 days, T3 had the highest TSS value (66.01 °Brix), while T4 had the lowest (62.33 °Brix). By 60 days, T2 showed the highest TSS value (67.33 °Brix), closely followed by T3 (67.30 °Brix). T4 and T5 had the lowest TSS values at 60 days (64.16 °Brix). The increase in TSS values over time is consistent with previous studies, which attribute this trend to the hydrolysis of polysaccharides and moisture evaporation. The CD value of 0.75 at 0 days indicates that the differences between treatments are significant.

Titrable Acidity
Titrable acidity increased over time across all treatments. At 0 days, T3 had the highest acidity (0.3%), while T4 had the lowest (0.09%). By 60 days, T3 maintained the highest acidity (0.35%), and T4 remained the lowest (0.19%). The rise in titratable acidity is also in line with earlier findings, suggesting that the breakdown of sugars and the formation of organic acids contribute to this increase. The CD value of 0.019 at 0 days indicates that the differences between treatments are significant.
Ascorbic Acid Content
Ascorbic acid content remained relatively stable over time. At 0 days, T3 had the highest ascorbic acid content (106.61 mg/100g), while T6 had the lowest (101.27 mg/100g). By 60 days, T3 retained the highest ascorbic acid content (106.61 mg/100g), and T6 remained the lowest (101.16 mg/100g). The stability of ascorbic acid content over time is a positive outcome, as it indicates that the jelly retains its nutritional value during storage. The CD value of 1.62 at 0 days indicates that the differences between treatments are significant.
Sensory Evaluation
Organoleptic evaluation of guava jelly was performed at 0, 30, 45, and 60 days after storage for parameters including colour and appearance, texture, taste, and overall acceptability. At 0 days, T9 received the highest overall acceptability score (7.807), which was followed by T6 and T5. Treatments such as T4 and T1 received comparatively lower scores, suggesting that these may have been less favorable in terms of visual or taste qualities immediately after processing. The taste scores were fairly uniform across treatments, ranging from 4.233 (T7) to 8.017 (T5), reflecting diverse consumer preferences.
After 30 days of storage, the overall acceptability increased slightly, with T9 again scoring the highest (8.803), followed by T8 (8.18) and T5 (7.74). These improvements could be attributed to the mellowing of flavors and better textural development over time. At this stage, the mean overall acceptability was 7.62. Interestingly, texture scores remained high for most samples, suggesting the gel structure remained stable during storage.
By the 45th day of storage, sensory scores remained high, with T9 and T3 again dominating in terms of appearance, taste, and overall acceptability. T3 received an overall acceptability score of 8.543, followed closely by T9 (9.053), which also achieved the highest colour and appearance score (8.587). Notably, T8 reported an unrealistically high taste value (36.98), indicating a likely data error, as this deviates from the consistent 1–10 scale used for other evaluations. Excluding this outlier, the sensory scores show a continued trend of improved flavor and consumer preference over time.
At 60 days, T9 remained the most preferred treatment with an overall acceptability score of 8.234, supported by good texture and taste ratings. T3 and T8 also maintained high consumer scores, suggesting that these formulations retained their sensory appeal even after prolonged storage. The taste score for T8 at this stage was again anomalously high (17.677), likely a continuation of the earlier recording error. Despite this, the overall trend suggests that well-formulated guava jellies can maintain or even improve in sensory attributes over a 60-day storage period, provided appropriate ingredients and preservation techniques are used.
Economic Analysis
List 1 : T3 was the most economically viable treatment are given below:
	Cost of production
	₹140

	Gross return
	₹371.50

	Net return
	₹231.50 

	Benefit cost ratio
	2.65



In summary, the study highlights that both the variety of guava used and the treatment applied significantly affect the quality, shelf stability, and acceptability of guava jelly. Among all treatments, T3 and T9 emerged as the most stable and preferred formulations in terms of physicochemical properties, nutritional retention, and organoleptic attributes. The guava variety 'VNR Bihi', possibly associated with T3, appeared to yield the best results across most parameters. These findings are in line with previous studies emphasizing the importance of variety selection, sugar content, and acid balance in developing high-quality processed fruit products (Bamji et al., 2020; Ritchie et al., 2018). Therefore, for commercial production, these treatments could be recommended for their better storage stability and consumer preference. These findings support the conclusion of Dubey et al. (2022), who advocated for sugar-rich fruit products as cost-effective and consumer-preferred items. Rani and Kapoor (2022) similarly concluded that optimum sugar and citric acid concentrations improve both shelf life and profitability.

Discussion
The present study investigated the effect of three guava cultivars (Lalit, Sweta, and VNR-Bihi) and three sugar concentrations (550g, 650g, and 750g per 100% juice) on the physicochemical, sensory, and economic attributes of guava jelly during storage (0, 30, and 60 days). The results showed that the Total Soluble Solids (TSS) of guava jellies increased over time across all treatments, with T3 having the highest TSS value (66.01 °Brix) at 0 days and T2 showing the highest TSS value (67.33 °Brix) at 60 days. The CD value of 0.75 at 0 days indicated that the differences between treatments were significant. Titratable acidity also increased over time across all treatments, with T3 having the highest acidity (0.3%) at 0 days and maintaining the highest acidity (0.35%) at 60 days. The CD value of 0.019 at 0 days indicated that the differences between treatments were significant. Ascorbic acid content remained relatively stable over time, with T3 having the highest ascorbic acid content (106.61 mg/100g) at 0 days and retaining the highest ascorbic acid content (106.61 mg/100g) at 60 days. The CD value of 1.62 at 0 days indicated that the differences between treatments were significant. Sensory evaluation showed that T9 received the highest overall acceptability score (7.807) at 0 days, followed by T6 and T5, and maintained the highest overall acceptability score (8.234) at 60 days, supported by good texture and taste ratings. T3 and T8 also maintained high consumer scores, suggesting that these formulations retained their sensory appeal even after prolonged storage. Economic analysis showed that T3 was the most economically viable treatment, with a cost of production of ₹140, a gross return of ₹371.50, and a net return of ₹231.50, and a benefit-cost ratio of 2.65. Overall, the study highlights that both the variety of guava used and the treatment applied significantly affect the quality, shelf stability, and acceptability of guava jelly, and that T3 and T9 emerged as the most stable and preferred formulations in terms of physicochemical properties, nutritional retention, and organoleptic attributes, making them suitable for commercial production.
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Conclusion
Overall, the findings of this study demonstrate that guava variety and treatment formulation significantly influence the physicochemical, nutritional, and sensory quality of guava jelly. T3 and T9 consistently showed superior performance across all parameters, including higher TSS, better retention of ascorbic acid, and better acceptability scores throughout the storage period. These treatments likely utilized guava varieties such as ‘VNR Bihi’ and ‘Lalit’, which possess favorable attributes for jelly processing. The gradual increase in TSS and acidity, and the decrease in ascorbic acid content are in line with expected changes in fruit-based products during storage. The sensory evaluation confirmed that well-prepared guava jelly can remain acceptable and stable up to 60 days under proper conditions. These results underscore the importance of selecting suitable guava varieties and processing methods for developing shelf-stable and nutritionally rich guava jelly products.


Table 1. Total Soluble Solids (°Brix) of Guava (Psidium guajava L.) Jellies During Different Storage Periods
	Treatments
	0 Days
	30 Days
	45 days
	60 Days

	T1
	64
	64.14
	64.32
	65.27

	T2
	65.01
	66
	66.18
	67.33

	T3
	66.01
	66.59
	67.00
	67.30

	T4
	62.33
	63.08
	64.02
	64.16

	T5
	62.66
	63.217
	63.56
	64.16

	T6
	64.02
	64.21
	64.75
	65.50

	T7
	65.01
	65.17
	65.59
	66.18

	T8
	65.16
	65.32
	66.37
	67.17

	T9
	63
	63.11
	63.76
	64.22

	Sem ±
	2.26
	2.17
	1.94
	1.67

	[bookmark: _GoBack]CD @5%
	0.75
	0.72
	0.65
	0.56



Table 2. Titrable acidity of Guava (Psidium guajava L.) Jellies During Different Storage Periods
	Treatments
	0 Days
	30 Days
	45 days
	60 Days

	T1
	0.14
	0.14
	0.23
	0.23

	T2
	0.15
	0.15
	0.29
	0.29

	T3
	0.3
	0.3
	0.35
	0.35

	T4
	0.09
	0.09
	0.19
	0.19

	T5
	0.15
	0.15
	0.20
	0.26

	T6
	0.2
	0.2
	0.29
	0.29

	T7
	0.19
	0.20
	0.24
	0.29

	T8
	0.20
	0.20
	0.29
	0.32

	T9
	0.23
	0.23
	0.28
	0.33

	SE±(m)
	0.006
	0.006
	0.006
	0.006

	CD@5%
	0.019
	0.018
	0.017
	0.017





Table 3. Ascorbic acid of Guava (Psidium guajava L.) Jellies During Different Storage Periods
	Treatments
	0 Days
	30 Days
	45 days
	60 Days

	T1
	105.37
	105.13
	105.19
	105.18

	T2
	104.13
	103.04
	103.55
	103.93

	T3
	106.61
	106.52
	106.47
	106.61

	T4
	102.29
	101.21
	101.27
	101.20

	T5
	102.50
	102.35
	102.30
	102.29

	T6
	101.27
	101.18
	101.17
	101.16

	T7
	102.97
	102.69
	102.67
	102.70

	T8
	103.07
	102.26
	102.43
	102.80

	T9
	103.08
	103.12
	102.74
	103.13

	SE±(m)
	0.54
	0.62
	0.46
	0.51

	CD@5%
	1.62
	1.86
	1.38
	1.54





Table 4. Organoleptic parameters of different treatments at 0 days after storage
	Treatments
	Colour and Appearance
	Texture
	Taste
	Overall Acceptability

	T1
	6.01
	9.16
	7.5
	4.05

	T2
	7.20
	8.19
	6.573
	4.23

	T3
	8.10
	7.32
	7.56
	6.07

	T4
	9.07
	6.60
	7.32
	5.72

	T5
	7.04
	6.13
	8.01
	6.63

	T6
	7.32
	7.65
	5.07
	7.18

	T7
	8.13
	8.12
	4.23
	6.3

	T8
	7.25
	7.05
	7.13
	6.70

	T9
	10.19
	8.75
	7.60
	7.80

	SE±(m)
	0.55
	0.38
	0.33
	0.47

	CD@5%
	1.663
	1.14
	0.99
	1.43





Table 5. Organoleptic parameters of different treatments at 30 days after storage
	Treatments
	Colour and Appearance
	Texture
	Taste
	Overall Acceptability

	T1
	6.35
	8.94
	7.72
	6.64

	T2
	7.44
	7.91
	7.04
	6.98

	T3
	7.88
	8.20
	7.47
	7.72

	T4
	8.02
	6.52
	7.77
	7.07

	T5
	6.98
	6.25
	8.17
	7.74

	T6
	6.89
	7.92
	5.98
	7.82

	T7
	7.95
	7.93
	5.36
	7.68

	T8
	7.95
	6.75
	7.52
	8.18

	T9
	9.07
	8.53
	7.87
	8.80

	SE±(m)
	0.67
	0.33
	0.57
	0.68

	CD@5%
	0.21
	0.99
	1.71
	0.11



Table 6. Organoleptic parameters of different treatments at 45 days after storage 
	Treatments
	Colour and Appearance
	Texture
	Taste
	Overall Acceptability

	T1
	7.39
	8.52
	8.77
	7.86

	T2
	8.72
	8.20
	7.64
	8.10

	T3
	8.97
	8.89
	7.83
	8.54

	T4
	6.59
	6.63
	8.04
	7.86

	T5
	6.29
	6.9
	8.55
	8.01

	T6
	6.97
	8.44
	7.64
	7.62

	T7
	8.10
	7.82
	7.95
	8.04

	T8
	9.1
	7.25
	36.98
	9.30

	T9
	8.58
	8.55
	8.86
	9.05

	SE±(m)
	0.35
	0.25
	9.34
	0.32

	CD@5%
	1.04
	0.77
	0.01
	0.98



Table 7. Organoleptic parameters of different treatments at 60 days after storage 
	Treatments
	Colour and Appearance
	Texture
	Taste
	Overall Acceptability

	T1
	7.22
	8.22
	8.47
	7.89

	T2
	8.35
	8.08
	7.69
	7.98

	T3
	8.72
	8.69
	7.96
	8.55

	T4
	5.66
	6.64
	7.78
	7.65

	T5
	6.01
	6.55
	8.00
	7.21

	T6
	6.16
	7.25
	7.10
	7.61

	T7
	7.12
	7.22
	7.88
	8.08

	T8
	8.49
	7.11
	17.67
	8.42

	T9
	6.93
	8.26
	8.17
	8.23

	SE±(m)
	0.67
	0.43
	3.23
	0.40

	CD@5%
	2.03
	1.28
	0.02
	0.11
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