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Abstract 

Guava is known for its exceptional nutritional value and year-round fruiting ability, although its 

qualitative traits vary depending on the cultivar and season of production. In this study, four rainy 

season grown guava cultivars i.e., Hisar Safeda, Shweta (white flesh), and Lalit, Punjab Pink (pink 

flesh) are analyzed for their physico-chemical characteristics, enzymatic activity, and seed content. The 

cultivars showed significant differences in total soluble solids (TSS), acidity, ascorbic acid, sugar:acid 

ratio, antioxidant activity, pectin content, and pectin methylesterase (PME) activity. Shweta recorded 

the highest TSS (12.07 °Brix), antioxidant activity (8.16 µmol Trolox/g FW), ascorbic acid content 

(129.51 mg/100 g FW), and sugar: acid ratio (32.89), whereas Lalit displayed the highest seed content 

(2.94%). Punjab Pink had moderate PME activity and recorded the highest pectin content (0.817%). 

This comparative study offers valuable information for choosing varieties for both fresh consumption 

and processing during the rainy season. 
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1. Introduction 
Guava (Psidium guajava L.) is a nutrient dense tropical fruit prized for its adaptability, 
affordability, and suitability for fresh consumption as well as processing. Its ability to 
flourish in both summer and rainy seasons makes it an important commercial crop in India. 
In addition to being a good source of pectin, total phenols, and antioxidants (Fischer and 
Melgarejo, 2021) [8], it has four times higher amount of vitamin C found in oranges 
(Gangappa et al., 2022) [9]. The sweetness, acidity, firmness, and vitamin content of guava 
fruits vary seasonally due to agroclimatic conditions and cultivar-specific genetic potential 
(George and Thangasamy, 2025) [10]. White and pink fleshed guava cultivars vary 
substantially in their quality attributes, antioxidant capacity, and seed content (Dubey et al., 
2016) [7]. 
It is imperative to comprehend these differences during the rainy season, as high humidity 
and fluctuating temperatures during this period impact fruit development and quality traits. 
Despite the quality of winter grown guava fruit has been documented in a several studies 
(Kumar et al., 2021; Chandana et al., 2025) [14, 5], limited data is available on comparative 
performance of white and pink cultivars that concentrate on both biochemical and seed 
characteristics under rainy conditions. This study attempts to bridge this narrow gap by 
analyzing the physico-chemical quality, antioxidant potential, firmness, seed percentage, and 
related enzymatic activity of four guava cultivars Hisar Safeda, Shweta (white), and Lalit, 
Punjab Pink (pink) grown under rainy season conditions. 
 
2. Materials and Methods 
2.1 Fruit Material 
Fruits of Hisar Safeda, Shweta, Lalit, and Punjab Pink guava cultivars were harvested at full 
maturity during rainy season from orchard of Division of Fruits and Horticultural 
Technology, IARI, New Delhi-12 and transferred to laboratory of Division of Food Science 
and Postharvest Technology, IARI, New Delhi for further studies. Guava fruits of uniform. 
size were sorted, washed and were utilized for the execution of this present research work.
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2.2 Fruit Sampling 
Five different plants of each cultivar were randomly selected 
and ten fruits from those plants were used to analyze the 
fruit firmness individually. Later, to analyze physico-
chemical parameters and enzyme activity, pulp from those 
fruits of each plant from 4 different cultivars was extracted 
separately (Fig. 1) and homogenized to carry out further 
analysis. 
 
2.3 Observations recorded 
2.3.1 Physico-Chemical parameters 
Fruit firmness in the guava was recorded by using a texture 
analyzer (model: TA+Di, Stable micro systems, UK) using 
compression test (Jha et al., 2010) [13]. Maximum force in 
the force deformation curve was observed as firmness and is 
expressed in terms of Newton (N). Quality attributes, 
including total soluble solids (°Brix), total sugars (%), 
titratable acidity (%), and ascorbic acid (mg/100 g), were 
analyzed using the standard methods of analysis (AOAC, 
1995) [3] by using homogenized fruit pulp. Further, TSS and 
titratable acidity were used to estimate sugar:acid ratio by 
employing following formula (Badal and Tripathi, 2021) [4]. 
 

Sugar: Acid =
Total Soluble solids (TSS) 

Titratable Acidity (TA)
 

 
 Total phenols were estimated according to procedure 
standardized by Singleton and Rossi (1965) [19] and 
expressed as mg of gallic acid equivalents (GAE), and 
antioxidant capacity/Cupric Reducing Antioxidant Capacity 
(CUPRAC) is analyzed and expressed as μmol Trolox/g 

fresh fruit pulp (Apak et al., 2004) [2]. Pectin content of 
guava fruits was estimated by the gravimetric method 
(Ranganna et al., 2007) [16] and expressed as% calcium 
pectate. Pectin methyl esterase (PME) activity in guava 
fruits was analyzed by the method given by Hagerman and 
Austin (1986) [12] and expressed as µmol galacturonic 
acid/min/g fresh pulp of guava fruit. 
 
2.3.2 Seed percentage 
One-kilogram of over-ripe guava fruits from 5 different 
plants of each cultivar were randomly collected from the 
orchard. The seeds from each replication were extracted 
separately and seed percentage was determined by using 
following formula (Sahoo et al., 2017) [18]. 
 

Seed percentage =
Weight of seed present in sample

Total fruit weight
× 100 

 
2.3.3 Statistical analysis 
The data recorded were subjected to ANOVA in 
Randomized Block Design (RBD). Analysis was done with 
5% level of significance (p=0.05) using online statistical 
software GRAPES (Gopinath et al., 2021) [11]. 
 
3. Results 
3.1 Physico-Chemical Quality Attributes 
The quality attributes of the four cultivars varied 
significantly (Table 1). Among the white fleshed cultivars, 
Shweta had the highest total sugar (8.84%), TSS 
(12.07°Brix), and lowest acidity (0.37%). Shweta also had 
the highest ascorbic acid content (129.51 mg/100 g FW), 
indicating superior nutritional value. Significant variation 
was seen in the sugar acid ratios, with Shweta once again 

dominating (32.89), indicating its better taste quality. The 
peak antioxidant activity was recorded in Shweta (8.16 μmol 
Trolox/g FW), followed by Hisar Safeda (9.36 μmol 
Trolox/g FW). Punjab Pink had the lowest antioxidant 
activity of 5.33 μmol Trolox/g FW and Hisar Safeda 
recorded the lowest total phenols of 163.49 mg GAE/100 g 
FW. 
Fruit firmness had showed a significant variation among the 
white and pink fleshed varieties. It was highest in Hisar 
Safeda (16.38 N), followed by Lalit (16.28 N) and Shweta 
(15.69 N), indicating better fruit texture in white cultivars. 
Punjab Pink was the softest (14.38 N). Among pink fleshed 
cultivars, Lalit had slightly lower TSS (10.43 °Brix) and 
acidity (0.70%) but had a higher phenol content (169.34 mg 
GAE/100 g FW). Punjab Pink had the lowest total sugar 
content (7.34%) and antioxidant activity (5.33 µmol 
Trolox/g FW), and recorded the highest acidity (0.79%). 
 
3.2 Pectin and PME Activity 
Punjab Pink had the highest pectin content (0.817%), 
indicating superior gelling properties, while Shweta had the 
lowest (0.71%) (Fig.2). Hisar safeda which recorded 
significantly higher PME activity (0.011 µmol/min/g FW), 
had the moderate pectin content of 0.75%. As Shweta 
recorded the lower in PME activity (0.0074 µmol/min/g 
FW), maintained acceptable texture. Lalit and Punjab Pink 
exhibited lower PME activity (0.009 and 0.008 μmol/min/g 
FW, respectively), correlating with lower pectin breakdown. 
 
3.3 Seed Percentage 
Seed content among these guava cultivars varied 
significantly (Fig. 3). Highest seed percentage of 2.94% was 
recorded in Lalit, followed by Shweta (2.65%) and Punjab 
Pink (2.57%). Hisar Safeda had comparatively lower seed 
percentage (2.05%), making it more desirable for table 
consumption. 
 
4. Discussion 
Seasonal impact on guava quality traits is well documented, 
with rainy season fruits often exhibiting altered sugar-acid 
balance, ascorbic acid content and antioxidant activity 
(Usman et al., 2021) [20]. Shweta emerged as the best 
cultivar in terms of sweetness and ascorbic acid content, 
which is consistent with previous findings of rainy season 
grown guava fruits (Sahoo et al., 2017) [18]. Its reduced PME 
activity suggests better firmness retention, which is 
beneficial for both fresh consumption and minimal 
processing (Ali et al., 2004) [1]. An excellent sugar:acid ratio 
of Shweta makes it ideal for potential processing 
applications (Dolkar et al., 2017) [6]. Hisar Safeda, which is 
not as sweet as Shweta, had a moderate pectin content and 
lower seed content, suggesting its better textural properties 
and processing suitability. 
The PME enzyme activity further explain textural variance 

(Sachin et al., 2022) [17] among these guava cultivars. 

Among pink fleshed cultivars, Lalit had high seed content 

and low acidity, while Punjab Pinks’ high pectin content and 

moderate PME activity make it valuable for jam and jelly 

production. Seed content, a key factor in determining 

consumer acceptance (Rajan et al., 2008) [15], was lower in 

white cultivars, giving them competitive advantage for table 

purposes. PME and pectin trends resembled the expected 

behavior of the guava cultivars in humid conditions.
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 Table 1: Physico-chemical qualities of rainy season guava fruits of different cultivars 

 

Pulp 

colour 
Variety TSS (°Brix) 

Total 

sugar (%) 

Acidity 

(%) 

Ascorbic acid 

(mg/100 g FW) 
Sugar: Acid 

Total phenols 

(mg GAE/100 g 

FW) 

Antioxidant 

activity (µmol 

Trolox/g FW) 

Fruit 

firmness (N) 

Pink 
Hisar Safeda 10.54b±0.05 8.10b±0.06 0.52c±0.03 113.42c±0.11 20.31b±0.92 163.49d±0.05 6.14b±0.13 16.38a±0.49 

Shweta 12.07a±0.32 8.84a±0.13 0.37d±0.02 129.51a±0.53 32.89a±0.70 165.48c±0.42 8.16a±0.07 15.69b±0.34 

White 
Lalit 10.43b±0.14 8.15b±0.10 0.70b±0.02 118.90b±0.38 14.87c±0.55 169.34a±0.21 5.40c±0.01 16.28ab±0.11 

Punjab Pink 10.49b±0.11 7.34c±0.02 0.79a±0.01 113.41c±0.21 13.33d±0.07 167.73b±0.25 5.33c±0.03 14.38c±0.40 

 

  
Shweta Lalit 

  
Hisar Safeda Punjab Pink 

 

Fig 1: White and pink fleshed rainy season guava of different cultiva 

 

 
 

Fig 2: Pectin and PME content of rainy season guava fruits of different cultivars 
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Fig 3: Seed percentage of rainy season guava fruits of different cultivars 

5. Conclusion 

This study presents a comparative assessment of rainy 

season grown white and pink fleshed four guava cultivars, 

highlighting significant differences in quality, antioxidant 

capacity, enzymatic activity, and seed percentage. Shweta 

emerged as the better performing cultivar with an 

exceptional sweetness, nutritional value, and reasonable 

seed content, suitable for both fresh use and processing. 

Lalit and Punjab Pink, despite of having higher seed 

content, shown promise for their pectin and total phenol 

richness. Hisar Safeda and Punjab Pink showed promising  

attributes for processing, whereas Lalit might be reserved 

for juice based applications because of its high seed load. 

These findings validate cultivar specific guidance for 

growers, fresh market and processors seeking for optimal 

usage during the rainy season. 
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