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ABSTRACT 

Bael (Aegle marmelos L.) is an underutilized fruit of the Rutaceae family widely valued for its nutritional 

richness, medicinal properties and cultural significance in India. The present study was conducted to 

evaluate the diversity of Bael accessions collected from semi-arid lateritic belt of West Bengal based on 

morpho-biochemical parameters. Fifteen Bael accessions were collected and characterized based on 

twenty- three different morphological, biochemical and bioactive compound characters. The fruit 

morphological parameters showed significant variation which ranged from 206.4−972.24 gm for weight, 

72.81−125.65 mm for length, 72.17−112.96 mm for diameter, and 115.25−950.45 ml for volume. The 

accession BA-10 demonstrated the maximum TSS (36.8 ºBrix), total sugar (23.12%) and reducing sugar 

content, indicating a very sweet profile. The β-carotene content ranged from 122.5 to 238.4 μg/100g, 

with BA-15 recording the maximum value. Correlation analysis revealed a strong positive correlation 

between fruit weight, fruit volume, fruit length, fruit diameter, pulp weight, edible portion, fibre content 

and shell weight. However, this study observed a strong negative correlation between fruit weight, total 

sugar % and antioxidant % indicating large size fruit to be less sweet with lesser antioxidant potential. 

Cluster analysis revealed separated fifteen accessions into two cluster with cluster I having 1 accession 

and cluster II having 14 accessions further divided into sub-clusters. The accession BA-1 grouped 

distinctly into cluster I indicating its genetic distinctness.  Thus, in the semi-arid lateritic belt of West 

Bengal, Bael exhibits significant genetic diversity which can act as potential sources in varietal breeding 

programmes. 
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Introduction 

 Bael [Aegle marmelos L.) also known as Bengal 

quince, stone apple, golden apple or wood apple is an 

important minor arid fruit crop belonging to the family 

Rutaceae. It is an underutilized species indigenous to 

India and is widely recognized for its medicinal, 

therapeutic, and religious significance (Baliga et al., 

2011; Bharadwaj et al., 2015; Katram et al., 2021; 

Pathirana et al., 2020a; Rahman & Parvin, 2014). The 

bael tree is deciduous and can attain a height of up to 

10 m, characterized by numerous spiny branches and 

alternate leaves (Dhankar et al., 2011; Hazarika et al., 

2020; Orwa et al., 2009). The flowers are bisexual, 

greenish-white, and emit a sweet fragrance (Sharma et 

al., 2007). The fruits are round to oval with a hard, 

woody shell, and the yellow pulp is sweet, aromatic, 

and mucilaginous, containing numerous seeds (Sarkar 

et al., 2020). The pulp has diverse culinary 

applications, including preparation of juices, squashes, 

and desserts such as puddings, jellies, and cakes 

(Banerjee et al., 2024; Sonawane et al., 2020). 

 Nutritionally, Bael is a rich source of vitamins 

like B (especially riboflavin), A and C. Also, numerous 

bioactive compounds like coumarins, marmelosin, 

scoparone, scopoletin, marmelide, aegeline, 

umbelliferone, and marmesin (Banerjee et al., 2024; 
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Pathirana et al., 2020a; Sharma et al., 2022).  Bael is 

one of the most useful medicinal trees in India and 

every part of the plant is utilized in making traditional 

formulations (Sharma et al., 2007; Pandey et al., 

2025). The leaves of bael tree are used to treat jaundice 

and other gastrointestinal ailments (Sanghi and 

Mushtaq, 2017). Bael root extracts have shown to 

possess anti-inflammatory properties (Benni et al., 

2011).  The fruit is a powerhouse of nutrients and 

bioactive compounds (Islam and Hasan, 2024; Pynam 

and Dharmesh, 2018; Venthodika et al., 2020). The 

fruit extracts have been found to possess anti-diabetic 

activity and protective effects on pancreatic tissues 

(Anandharajan et al., 2006). Anti-cancerous properties 

have also been attributed to bioactive compounds 

present in Bael (Jagetia et al., 2004). Bael extracts are 

widely used for the manufacture of herbal medicines 

for treating dysentery, edema, vomiting and 

rheumatism (Chanda et al., 2008). Apart from the 

various medicinal and therapeutic properties it is a part 

of Hindu mythology and mentions of this tree can be 

found in various ancient scriptures. The leaves of Bael 

are used in the worship of Lord Shiva and are routinely 

found in temples (Pandey et al., 2021; Sharma et al., 

2007).  

 Bael is believed to be originated in Indian 

subcontinent particularly the regions encompassing 

Northern India, however it is widely found in 

Bangladesh, Nepal, Pakistan, Sri Lanka, Myanmar and 

Thailand (Brijesh et al., 2009; Sarkar et al., 2020; 

Singh et al., 2018; Singh et al., 2019). In India, Bael is 

found nationwide but is primarily concentrated in the 

eastern Gangetic plains and surrounding regions, 

particularly in Uttar Pradesh, Bihar, Madhya Pradesh, 

Chhattisgarh, and Jharkhand. It also grows in West 

Bengal, Punjab, and Odisha (Singh et al., 2018). The 

bael tree exhibits considerable tolerance to extreme 

environmental conditions, including high temperatures 

and low rainfall (Singh et al., 2018). 

 As, Bael is indigenous to the country a high 

amount of diversity is present amongst its accessions. 

This genetic diversity is crucial for the development of 

improved varieties. Most studies have been confined to 

characterization of Bael accessions in the North-

Western and North-eastern part of India. However, the 

semi-arid lateritic belt of India offers significant 

potential for the cultivation of minor crops (Deb et al., 

2024; Deb et al., 2025; Kumar et al., 2024). The semi-

arid lateritic region of West Bengal covering the 

districts of Birbhum, Bankura, Purulia, and Western 

Bardhamman, displays significant genetic diversity 

among different genotypes of bael. Therefore, the 

present study was conducted to assess the genetic 

diversity present across various Bael accessions 

collected from different areas lying in the semi-arid 

lateritic region of West Bengal. 

Materials and Methods 

 The present research was carried out during 2023-

2024 and 2024-2025, focusing on fifteen distinct Bael 

accessions at various village locations of Birbhum 

district, West Bengal (India) (Table 1).  Observations 

were taken on fruit morphology and biochemical 

parameters followed by genetic diversity analysis.  

Fruit morphological parameters  

 Fully ripe fruits were randomly collected from the 

trees of various locations (Figure 1). Three replications 

were considered for each location, with every 

replication consisting of three fruits for assessing the 

morphological parameters. The fruit length was 

measured from the proximal end to the distal end of the 

fruit using a measuring scale and mean value was 

adjusted to millimetres. The fruit diameter was 

measured from the widest part of the fruit using a 

measuring scale and the mean value was worked out to 

millimetres. The number of seeds and locules per fruit 

were also calculated for each replication. The fruit 

volume was measured by water displacement method 

where the volume of displaced water equals to the fruit 

volume. The pedicel diameter was measured using 

vernier callipers and adjusted to millimetres from the 

broadest part of the pedicel. For measuring the shell 

thickness the pulp was removed from the fruit and the 

shell was cleaned. Thereafter, using vernier callipers 

the shell thickness was calculated from random points 

on the fruits and the mean was worked out in 

millimetres. The fruit weight, pulp weight, seed weight 

and gum weight were measured using pan balance and 

the average weight was expressed in grams. 
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Fig. 1: Top left: Bael tree; Top right: Whole Bael fruit; Bottom left: Bael fruit cut open;  

Bottom right: Extraction of pulp, seeds and fibre from the bael fruit 

 

Fruit biochemical parameters 

 The total soluble sugars (TSS) of the fully mature 

bael fruits were measured using a digital refractometer. 

Total sugars were measured using the method outlined 

in AOAC (1990). Total sugars were determined by 

titrating this solution in a burette against a standard 

mixture of Fehling’s solutions A and B (1:1) with 

methylene blue as an indicator, noting the brick red 

colour as the endpoint. Reducing sugars were 

measured using the method described by Lane and 

Eynon (1923). The ascorbic acid content of the fruit 

was measured using the 2,6-dichlorophenol-indophenol 

dye titration method, as described by Ranganna (1986) 

where the dye is reduced to colourless form in the 

presence of ascorbic acid in alkaline solution. In this 

procedure, the dye solution was first standardized 

against a known concentration of ascorbic acid to 

determine the dye factor. The sample was then diluted 

with 3% metaphosphoric acid, and the resulting extract 

was titrated against the dye solution until a pink colour 

persisted for 15 seconds. Then the ascorbic acid was 

quantified in mg per ml using standard formula. The 

antioxidant activity was assessed by DPPH method 

where Brand-Williams et al., (1995). This method 

measures the ability of antioxidants to neutralize stable 

DPPH radicals. A 0.2 mL (prepared using 80% 

methanol) sample extract was combined with 2.5 mL 

of a 0.0634 mM DPPH reagent and 0.3 mL of acetate 

buffer (pH 5.4), and the mixture was shaken well. 

After incubating for 30 minutes, the absorbance was 

measured at 515 nm using a T80+ UV/VIS 

spectrophotometer (PG Instruments Ltd., UK). The 

percentage radical scavenging activity (RSA) was 

calculated using the formula: RSA (%) = (Abs0 - 

Abs1) × 100 / Abs0, where Abs0 represents the 

absorbance of the blank and Abs1 represents the 

absorbance of the sample. The beta carotene was 

estimated using the method elucidated by Davies, 

1976. 

Statistical Analysis 

 Statistical analyses of morphological, 

biochemical, and bioactive compound traits were 

carried out using mean variance analysis (Gomez and 
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Gomez, 1984; Frans et al., 2001). Analysis of variance 

(ANOVA) was performed for each parameter. The 

correlation and cluster analysis was performed with the 

R statistical software package (Version 4.4.1). For 

plotting the hierarchical clustering diagram euclidean 

distance was followed using the unweighted pair-group 

average method (UPGMA). 

Results and Discussion 

Fruit morphological characters 

 The fruit morphological parameters of all the 

fifteen Bael accessions are presented in Table 2. The 

fruit weight ranged from 206.4-972.24 gm with BA-1 

exhibiting the highest fruit weight and BA-8 exhibiting 

the lowest fruit weight. There was a notable variation 

in fruit length ranging from 72.81-125.65 mm with an 

average fruit length of 96.82 mm. The accession BA-7 

produced the smallest fruit and BA-1 produced the 

longest fruit in terms of length. The fruit diameter 

ranged from 72.17-112.96 mm, averaging at 96.69 

mm, with largest diameter in BA-1 and smallest 

diameter in BA-8. In the case of fruit volume, BA-1 

showed highest fruit volume of 950.45 ml and BA-8 

showed the lowest fruit volume of 115.25 ml. The 

pedicel diameter ranged from 18.06 mm to 8.88 mm, 

averaging at 14.28 mm, with highest in BA-2 and 

lowest in BA-8. The shell thickness ranged from 8.69 

mm to 4.16 mm with a mean shell thickness of 5.17 

mm. Amongst the fifteen Bael accessions, the highest 

shell thickness was reported in BA-1 and the lowest in 

BA-13. The number of locules per fruit ranged from 

10.27 (BA-8) to 14.93 (BA-3), while seed number 

varied between 20.24 (BA-8) and 91.43 (BA-14). In 

the case of shell weight, BA-1 showed the highest shell 

weight of 445.4 gm and BA-8 showed the lowest shell 

weight of 99.65 gm. Significant variability was 

observed in pulp weight which ranged between 92.5 

gm (BA-8) to 595.15 gm (BA-11) amongst the fifteen 

accessions.  The gum weight ranged from 21.14 gm 

(BA-5) to 3.53 gm (BA-9) with and mean gum weight 

of 11.62 gm. There was notable variability in seed 

weight with the highest in BA-10 (17.31 gm) and the 

lowest in BA-8 (3.65 gm). The fibre content ranged 

between 71.59 gm to 40.54 gm with a mean fibre 

content of 55.95 gm. The highest fibre content was 

noted in BA-14 and the lowest fibre content was noted 

in BA-8. Significant variability was also reported in 

edible portion of the fruit with an average edible 

portion of 276.06 gm, ranging between 44.34- 497.39 

gm. The accession BA-11 was shown to have highest 

edible portion while BA-8 had the lowest edible 

portion.  

 Previous research has documented considerable 

variation in the morphological traits of bael fruits. 

Debbarma and Hazarika (2023) reported variation in 

fruit weight (490–1670 g), fruit length (9.68–15.66 

cm), fruit volume (408.33–1288 cc), pulp weight 

(287.59–1343.55 g), and seed number (43.33–198) 

among accessions from Northeast India. Similarly, 

Singh et al. (2024) observed diversity in pulp weight 

(34.63–746.81 g), shell weight (10.26–225.42 g), and 

seed weight (5.13–46.33 g) in accessions collected 

from Northwestern India. More recently, Nayak et al. 

(2025) reported a wide range of fruit weight (364.67–

2844.30 g), fruit length (10.87–24.27 mm), pulp 

weight (201–2414 g), and seed number (85–204.67) in 

accessions from Malda district, West Bengal. Other 

studies by Singh et al., 2025, Singh et al., 2024b, 

Pathirana et al., 2019, Pathirana et al., 2020b, 

Chaturvedi et al., 2023, Uddin et al., 2016 and Amulya 

et al., 2022 reported considerable variation in fruit 

morphological characters.  Collectively, these findings 

indicate substantial variation in fruit morphometric 

traits across different bael accessions, reflecting the 

underlying genetic diversity. Consistent with these 

reports, our study also emphasizes that genetic makeup 

plays a greater role than environmental factors in 

governing fruit trait variability in Bael. 

Fruit biochemical and bioactive characters 

 The fruit biochemical parameters of all the fifteen 

Bael accessions are presented in Table 3. Significant 

variability was observed in total soluble solids (TSS) 

content, which ranged from 17.2 to 36.8 ºBrix. The 

accession BA-10 showed the highest TSS content at 

about 36.8 ºBrix, while BA-1 showed the lowest TSS 

content of 17.2 ºBrix. Higher TSS values were also 

noted in BA-12, BA-14 and BA-3. In terms of acidity 

%, BA-9, BA-10, BA-3 and BA-15 exhibited 

significantly higher acidity %, while BA-2, BA-13, 

BA-5 and BA-11 showed lower acidity %. The TSS: 

acidity ratio varied significantly ranging between 33.77 

to 79.75, with BA-13 showing the highest value and 

BA-9 showing the lowest value. The total sugar ranged 

between 16.27 % to 23.12% with an average of 

20.54%. BA-1 exhibited the lowest total sugar % while 

BA-10 exhibited the highest total sugar %. Similar 

trend was also noticed in the case of reducing sugar % 

where BA-1 showed the lowest reducing sugar % and 

BA-10 showed the highest reducing sugar %. The 

ascorbic acid content (mg/100g) also varied 

significantly ranging between 14.93 (BA-6) to 59.7 

(BA-1). Considerable variation was observed in 

phenolic content, ranging from 0.311 to 0.629 mg/g, 

with an average of 0.46 mg/g. The accession BA-5 

recorded the highest phenolic content followed by BA-
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12 and BA-13 while BA-15, BA-3 and BA-9 exhibited 

lowest phenolic content. The presence of phenolic 

compounds highlights the antioxidant properties of the 

fruit; however high content of phenols may also lead to 

browning of fruit due to oxidation of polyphenols.  The 

antioxidant % ranged between 0.226 to 1.542 % with 

BA-1 depicting the lowest antioxidant % while BA-9 

depicting the highest antioxidant %.  Similarly, β-

carotene content (µg/100 g) differed significantly 

among accessions, ranging from 122.5 µg/100 g in 

BA-3 to 238.4 µg/100 g in BA-15.  

 A TSS range of 39.96% to 30.95 % was reported 

by Debbarma and Hazarika, 2023 in bael accessions 

collected from Northeast India. They also reported 

significant variation in acidity (0.22% to 0.457%), total 

sugars (19.21% to 12.18%), reducing sugars (6.46% - 

3.15%), phenolic content (3.61 mg/g to 13.7 mg/g), 

antioxidant content (98.89 µg/ml to 81.28 µg/ml) and 

ascorbic acid content (21.97 mg/100 g to 

14.54 mg/100 g). A wide variation of total sugars 

(8.11% to 21.17%) and reducing sugars (2.51% to 

9.58%) was also reported by Singh et al., 2024a. Other 

studies by, Pavani et al., 2018, Mani et al., 2017 and 

Singh et al., 2025b have also reported diversity in Bael 

fruits in terms of biochemical characters.  

Pairwise correlation matrix of Bael accessions 

 Pairwise correlation analysis revealed distinct 

associations among morphological, physical, and 

biochemical traits (Figure 2). Fruit weight showed a 

very strong positive correlation with fruit volume (r = 

0.99), fruit length (r = 0.93), fruit diameter (r = 0.91), 

pulp weight (r = 0.91), edible portion (r = 0.90), fibre 

content (r = 0.89) and shell weight (r = 0.77).  

  

 
Fig. 2 : Pairwise correlation matrix heatmap of different fruit morpho-biochemical parameters of different Bael accessions 

Abbreviations: FW: Fruit weight(gm), FL: Fruit length(mm), FD: Fruit Diameter(mm), FV: Fruit volume(ml), PD: Pedicel 

Diameter(mm), ST: Shell Thickness(mm), NL: No of Locule/Fruit, NS: No of Seed/ fruit, HW: Shell weight(g), PW: Pulp 

weight(g), GW: Gum Weight(g), SW: Seed weight(g), FC: Fiber content(g), EP: Edible portion (g), TS: TSS 
o
Brix, 

AC: Acidity (%), TA: TSS:Acidity, TU: Total Sugar(%), RS: Reducing Sugar(%), AA: Ascorbic Acid(mg/100), PH: 

Phenol(mg/g), AN: Antioxident(%) BC: β-Carotene (µg/100g) 
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 These associations indicate that larger fruits 

consistently contribute more to pulp and fibre yield, 

which are important components of the edible portion. 

However, fruit weight showed moderate negative 

correlation with TSS, Acidity, TSS: Acidity, reducing 

sugar % and phenol. Fruit weight showed a strong 

negative correlation with total sugar % and antioxidant 

%. This indicates that larger fruits are less sweet and 

contain low level of antioxidant. Other parameters like 

fruit length, fruit diameter and fruit volume showed 

similar level of association as that of fruit weight. Shell 

weight also exhibited a strong positive correlation with 

shell thickness (r = 0.81), reflecting the structural 

consistency of fruit pericarp. Seed number correlated 

positively with fruit diameter (r = 0.66) and fruit 

volume (r = 0.63), suggesting that larger fruits tend to 

carry more seeds. Pulp weight was strongly associated 

with fruit volume (r = 0.89), fruit diameter (r = 0.91), 

and fibre content (r = 0.93), highlighting that pulp yield 

is largely determined by overall fruit size. Fiber 

content was also significantly correlated with edible 

portion (r = 0.91), further confirming its contribution to 

fruit quality. Among biochemical parameters, ascorbic 

acid showed moderate positive correlation with fruit 

diameter (r = 0.69), seed weight (r = 0.45), and phenol 

content (r = 0.53). In contrast, antioxidant activity was 

negatively correlated with fruit weight (r = –0.46), fruit 

volume (r = –0.52), and ascorbic acid (r = –0.51), 

indicating an inverse relationship between antioxidant 

activity and fruit size or vitamin C content. Shell 

thickness displayed a negative association with β-

carotene content (r = –0.39). 

 Debbarma and Hazarika, 2023 reported a strong 

correlation between fruit weight, fruit diameter, fruit 

length, shell weight and pulp weight consistent with 

the present study. A positive correlation was reported 

between phenol content and antioxidant % by Singh et 

al., 2025, which was also seen in this present study. 

Similar findings were also reported by Singh et al., 

2024a, Dhakar et al., 2019 and Chaturvedi et al., 2023. 

Two-way hierarchical clustering of Bael accessions 

 Two-way hierarchical clustering using Euclidean 

distance and UPGMA clustering method revealed 2 

clusters (Cluster I and Cluster II) (Figure 3). Cluster I 

comprised of only the accession BA-1 which was 

grouped distinctly from all other accessions indicating 

its genetic dissimilarity. Cluster II formed a large 

cluster comprising of 2 sub clusters which was further 

divided into several small clusters. BA-10, BA-4, BA-

14, BA-11, BA-2, BA-15 formed a single cluster 

within the large distinct cluster (cluster II). Similarly, 

BA-5, BA-13, BA-12, BA-7, BA-6 were grouped 

under a single cluster within Cluster II.  

  

 
Fig. 3: Two-way hierarchical clustering heatmap of different fruit morpho-biochemical parameters of different Bael accessions 

Abbreviations: FW: Fruit weight(gm), FL: Fruit length(mm), FD: Fruit Diameter(mm), FV: Fruit volume(ml), PD: Pedicel 

Diameter(mm), ST: Shell Thickness(mm), NL: No of Locule/Fruit, NS: No of Seed/ fruit, HW: Shell weight(g), PW: Pulp 

weight(g), GW: Gum Weight(g), SW: Seed weight(g), FC: Fiber content(g), EP: Edible portion (g), TS: TSS 
o
Brix, AC: Acidity 

(%), TA: TSS: Acidity, TU: Total Sugar(%), RS: Reducing Sugar(%), AA: Ascorbic Acid(mg/100), PH: Phenol(mg/g), AN: 

Antioxidant (%) BC: β-Carotene (µg/100g) 
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Twenty-three variables were taken into consideration 

for hierarchical clustering, which showed considerable 

variation in contribution towards clustering of Bael 

accessions. The vertical clustering of variables 

revealed three large clusters.  The variables like acidity 

%, antioxidant % and β-Carotene grouped under a 

single cluster (Cluster I) indicating a similar role in 

clustering of Bael accessions. Number of locule/ fruit, 

Total sugars, TSS: Acidity, TSS, reducing sugar and 

phenol content grouped under a single cluster (Cluster 

II). All the remaining fourteen variables grouped under 

a single cluster (Cluster III). The variables which are 

under a single cluster contribute to minimum variation 

in clustering of the accessions.   

 Our findings are consistent with the study 

conducted by Singh et al., 2025 where they analysed 

Bael accessions based on thirty-six different variables 

and reported variables like phenol content, TSS, total 

sugars in a single cluster. Debbarma and Hazarika, 

2023 and Dhakar et al., 2019 also reported grouping of 

Bael clusters based on similarity amongst them. 
 

Conclusion 

 Assessing the diversity amongst different 

populations is a key step in the development of 

improved varieties. The present study highlights the 

diversity present in Bael accessions collected from 

semi-arid lateritic belt of West Bengal. Substantial 

variability was observed among bael accessions for 

fruit morphological traits, with BA-1 generally 

exhibiting the largest values (fruit weight, length, 

diameter, volume, and shell weight), while BA-8 

consistently recorded the lowest. In terms of 

biochemical traits like TSS, acidity, sugars, ascorbic 

acid, phenolic compounds, antioxidant activity, and β-

carotene marked variability was seen. In future, the 

accessions showing better biochemical traits can be 

utilized in breeding, germplasm conservation, and 

development of nutritionally rich Bael-based products.  

Table 1: Location information of the collected Bael 

accessions  
S. 

No. 
Accessions Village Latitude Longitude 

1 BA-1 Sriniketan 23º 39’ 50” N 87º  39’ 57” E 

2 BA-2 Muluk 23º  39’ 14” N 87º  43’ 14” E 

3 BA-3 Adityapur 23º  42’ 33” N 87º  42’ 33” E 

4 BA-4 Ballavpur 23º  41’ 4” N 87º 38’ 59” E 

5 BA-5 Shibpur 23º  51’ 18” N 87º 32’ 10” E 

6 BA-6 Kamardanga 23º  45’ 38” N 87º 39’ 23” E 

7 BA-7 Badhgora 23º  39’ 13” N 87º 41’ 10” E 

8 BA-8 Ratanpur 23º  44’ 42” N 87º 42’ 33” E 

9 BA-9 Jaykrishnapur 23º  40’ 20” N 87º 46’ 57” E 

10 BA-10 Shyambati 23º  41’ 17” N 87º 41’ 3” E 

11 BA-11 Raipur 23º  39’ 14” N 87º 43’ 14” E 

12 BA-12 Faridpur 23º  41’ 54” N 87º 35’ 42” E 

13 BA-13 Noadanga 23º  44’ 41” N 87º 41’ 3” E 

14 BA-14 Bishnubati 23º  42’ 25” N 87º 38’ 48” E 

15 BA-15 Kasba 23º  43’ 51” N 87º 39’ 22” E 

 

Table 2: Morphological characters of different Bael accessions collected from semi-arid lateritic belt of West 

Bengal  

SL No 

Fruit 

weight 

(gm) 

Fruit 

length 

(mm) 

Fruit 

Diameter 

(mm) 

Fruit 

volume 

(ml) 

Pedicel 

Diameter 

(mm) 

Shell 

Thickness 

(mm) 

No of 

Locule 

/Fruit 

No of 

Seed/ 

fruit 

Shell 

weight 

(g) 

Pulp 

weight 

(g) 

Gum 

Weight 

(g) 

Seed 

weight 

(g) 

Fiber 

content 

(g) 

Edible 

portion 

(g) 

BA-1 972.24 125.65 112.96 950.45 15.96 8.69 11.44 85.35 445.4 464.71 17.59 12.41 68.84 365.87 

BA-2 727.4 107.89 109.81 650.15 18.06 4.28 12.58 58.51 202.6 474.76 16.85 12.93 65.27 379.71 

BA-3 579.8 98.22 92.06 460.55 11.11 8.32 14.93 31.29 278.2 265.53 6.93 4.06 46.57 207.97 

BA-4 622.2 99.7 98.63 530.1 12.13 4.91 12.15 81.63 172.82 388.37 17.49 13.93 52.14 304.81 

BA-5 514.8 91.3 103.87 400.3 16.25 4.22 10.27 75.72 133.45 344.19 21.14 11.42 51.23 260.42 

BA-6 456.4 86.34 89.65 360.35 15.12 4.55 12.45 74.51 129.24 274.28 7.51 16.13 47.51 203.13 

BA-7 357 72.81 76.41 185.75 11.88 6.16 12.67 69.44 159.62 158.22 5.16 15.66 42.68 94.72 

BA-8 206.4 73.06 72.17 115.25 8.88 4.61 9.24 20.24 99.65 92.5 3.97 3.65 40.54 44.34 

BA-9 425 95.84 89.08 325.25 14.5 4.38 11.79 29.82 140.76 266.34 3.53 6.11 46.29 210.41 

BA-10 643.2 107.09 104.72 615.95 13.13 4.5 11.72 87.18 190.83 401.84 17.51 17.31 65.98 301.04 

BA-11 870.2 106.13 106.04 765.45 17.98 4.9 13.55 82.41 244.28 595.15 13.31 14.02 70.43 497.39 

BA-12 407.2 82.2 88.54 310.65 13.3 4.82 13.48 53.55 131.89 241.02 18.32 7.1 52.46 163.14 

BA-13 549.2 91.01 94.19 430.25 14.49 4.16 13.77 54.45 121.25 402.25 9.23 9.39 58.37 325.26 

BA-14 762.2 107.95 106.93 655.8 14.45 5.18 11.46 91.43 182.64 530.01 6.93 14.19 71.59 437.3 

BA-15 637.8 107.11 105.34 550.25 14.43 4.13 11.91 70 182.95 426.26 8.97 12.25 59.48 345.56 

Mean 582.09 96.82 96.69 486.76 14.28 5.17 11.68 63.94 179.86 355.46 11.62 11.37 55.95 276.06 

CV 34.53 14.91 12.47 45.39 17.45 27.89 11.05 35.22 53.45 38.95 51.93 38.26 18.75 45.02 

SD 201.01 14.43 12.06 220.95 2.49 1.44 1.29 22.52 96.21 138.46 6.03 4.35 10.49 124.31 

Range 
206.4- 

972.24 

72.81- 

125.65 

72.17- 

112.96 

115.25- 

950.45 

8.88 – 

 18.06 

4.16 

-8.69 

10.27- 

14.93 

20.24- 

91.43 

99.65- 

445.4 

92.5- 

595.15 

3.53- 

21.14 

3.65- 

17.31 

40.54- 

71.59 

44.34- 

497.39 

variance 40407.93 208.2613 145.5599 48829.08 6.21277 2.079921 1.992292 506.4541 7352.705 19172.53 36.41708 18.93009 110.0915 15452.48 
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Table 3: Biochemical and bioactive compound characters of different Bael accessions collected from semi-arid 

lateritic belt of West Bengal  

SL No 
TSS 

ºBrix 

Acidity 

(%) 

TSS: 

Acidity 

Total 

Sugar 

(%) 

Reducing 

Sugar 

(%) 

Ascorbic 

Acid 

(mg/100) 

Phenol 

(mg/g) 

Antioxident 

(%) 

β-Carotene 

(µg/100g) 

BA-1 17.2 0.46 37.39 16.27 3.89 59.7 0.486 0.226 170.1 

BA-2 28.1 0.41 68.53 19.68 4.92 35.82 0.379 0.451 185.2 

BA-3 34.2 0.49 69.79 21.89 5.75 26.86 0.335 0.902 122.5 

BA-4 33.7 0.51 66.07 21.57 5.68 35.82 0.503 1.128 203.4 

BA-5 31.5 0.43 73.25 20.85 5.38 53.73 0.629 1.135 158.6 

BA-6 24.9 0.47 52.97 19.47 4.37 14.93 0.463 0.902 179.8 

BA-7 31.6 0.45 70.22 22.88 5.41 23.88 0.513 1.316 191.4 

BA-8 24.4 0.46 53.04 18.63 4.34 24.14 0.401 1.126 195.1 

BA-9 17.9 0.53 33.77 19.64 4.09 23.64 0.371 1.542 171.7 

BA-10 36.8 0.51 72.15 23.12 5.98 38.8 0.459 0.564 211.3 

BA-11 31.2 0.42 74.28 20.86 5.34 23.88 0.486 1.338 235.4 

BA-12 36.5 0.46 79.34 21.79 5.87 26.88 0.627 1.371 235.9 

BA-13 32.7 0.41 79.75 21.37 5.55 35.78 0.561 0.678 141.8 

BA-14 34.7 0.52 66.73 20.98 5.31 38.8 0.461 1.395 148.9 

BA-15 27.5 0.49 56.12 19.24 4.86 44.77 0.311 0.865 238.4 

Mean 29.52 0.468 63.56 20.54 5.11 33.82 0.46 1.06 185.9667 

CV 20.83 8.478049 22.12 8.62 13.12 36.17 20.78 61.14 26.75 

SD 6.15 0.039677 14.06 1.77 0.67 12.23 0.09 0.64 51.54 

Range 
17.2- 

36.8 

0.41- 

0.53 

33.77- 

79.75 

16.27- 

23.12 

3.89- 

5.98 

14.93- 

59.7 

0.311- 

0.629 

0.226- 

1.542 

122.5- 

238.4 

variance 37.82638 0.001574 197.745 3.137364 0.448983 149.7075 0.009141 0.148818 1238.598 
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