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ABSTRACT 

Background: The physico-chemical attributes of jackfruit pulp were examined across eight stages of maturity (80 to 150 Days after 

Female Flower Selection, DFFS) to determine their influence on fruit quality perception and consumer acceptability. This 

quantitative study assessed critical parameters, including total soluble solids (TSS), titratable acidity (TA), pH, firmness, and dry 

matter content, alongside consumer sensory evaluation using hedonic scales. 

Results: Findings revealed significant variations across maturity stages. Total Soluble Solids (TSS) increased markedly from 4.00° 

Brix at 80 DFFS to a peak of 33.33° Brix at 150 DFFS. Pulp firmness also peaked at the latest stage (13.42 kg/cm² at 150 DFFS), 

while TA increased to 0.80%. These properties correlated directly with sensory data, confirming that fully mature fruits (120–150 

DFFS) exhibit optimal TSS and flavor profiles, resulting in the highest consumer preference scores. Conversely, immature fruits 

displayed lower TSS, higher weight loss, and lower sensory ratings. 

Conclusion: The study identifies that the complex relationship between increasing TSS and high firmness defines the optimal 

harvest window, underscoring the necessity of precise harvest timing to maximize the market potential and desirable sensory and 

nutritional attributes of high-quality jackfruit pulp. 
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1. Introduction 

Jackfruit (Artocarpus heterophyllus Lam.) is a significant tropi-

cal fruit crop, valued globally for its nutritional benefits (Ong & 

Teoh, 2010; Swami et al., 2012) and its increasing commercial 

demand as a meat substitute (Galvez & Dizon, E.I., 2017). The 

quality and market value of the edible pulp are intrinsically 

linked to its maturity stage. Ripening involves a complex se-

quence of physiological and biochemical transformations 

(Moneruzzaman et al., 2008), including the breakdown of starch 

into simpler sugars and the accumulation of aromatic volatiles. 

These changes directly determine consumer acceptability, influ-

encing taste, aroma, texture, and color (Khan et al., 2014; Singh 

et al., 2016). 

Among the objective physico-chemical indices used to evaluate 

fruit quality, Total Soluble Solids (TSS), Titratable Acidity (TA), 

pH, firmness, and dry matter content are critical. TSS, represent-

ing sugars, increases with ripening to enhance sweetness, while 

TA establishes the optimal sugar-acid balance (Chowdhury et al., 

1997). Firmness, though generally expected to decrease, must be 

maintained to achieve a desirable texture and prevent mushiness 
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(Wills et al., 2007). Color changes are also a primary visual cue 

of ripeness (Bwala et al., 2015). 

While studies confirm that maturity dictates volatile composi-

tion and sugar-acid balance in tropical fruits (Verma & Singh, 

2015; Zhang et al., 2013), a significant research gap exists in 

precisely correlating these physico-chemical parameters with 

sensory preference for specific jackfruit varieties like 'Eviarc 

Sweet'. Determining the optimal harvest window requires a bal-

anced assessment of chemical maturity (TSS) and structural in-

tegrity (firmness). Sensory evaluation techniques, specifically 

hedonic scaling, provide the necessary quantitative link between 

these chemical properties and consumer perception (Mishra & 

Kumar, 2018). 

This study was thus undertaken to examine the physico-chemical 

properties of jackfruit pulp across different maturity stages and 

quantify their influence on sensory quality and consumer accept-

ability. The goal is to identify the optimal maturity stage for har-

vesting, thereby providing a scientific basis for enhancing the 

postharvest quality and market potential of the ‘Eviarc Sweet’ 

variety. 
2. Materials and Methods 

The study employed a Completely Randomized Design (CRD) 

to investigate the physico-chemical properties of jackfruit pulp 

across different maturity stages. The experimental material con-

sisted of jackfruit pulp from the 'Eviarc Sweet' variety, a locally 

sourced and popular cultivar. The treatments were defined by 

eight distinct maturity stages (T1 to T8), ranging from 80 to 150 

Days after Female Flower Selection (DFFS), with samples col-

lected at 10-day intervals. 

1.1. Data Collection Instruments 

Data for the study were collected using a combination of objec-

tive physico-chemical instruments and subjective sensory eval-

uation tools. Objective measurements relied on a Digital Refrac-

tometer for determining Total Soluble Solids (TSS in o Brix), an 

Automatic Titration System for measuring Titratable Acidity 

(TA), a Digital pH Meter, and a Handheld Penetrometer for 

quantifying pulp firmness (kg/cm2).  

1.2. Data Analysis 

All data collected for both physico-chemical parameters and 

consumer acceptability were subjected to Analysis of Variance 

(ANOVA) to determine significant differences among the eight 

maturity stages. Where significant differences were identified, 

means were compared using the Least Significance Difference 

(LSD) test at the 5% level of significance (p≤0.05). Statistical 

computations were performed using the STAR statistical soft-

ware package. 
3. Results 

3.1. Pulp Physico-Chemical Parameters 

Data on the physico-chemical properties of jackfruit pulp were 

significantly affected by fruit maturity stage, except for pH. A 

sharp increase in Total Soluble Solids (TSS) was observed as the 

fruit matured, ranging from 4.00° Brix at 80 DFFS to a peak of 

33.33° Brix at 150 DFFS. The dramatic increase in TSS, primar-

ily composed of sugars, is a strong indicator of advancing ripe-

ness. This is consistent with literature reporting that sugar con-

tent generally increases as complex carbohydrates are broken 

down during ripening (Moneruzzaman et al., 2008). 

The Titratable Acidity (TA) also showed an increase, reaching a 

high of 0.80%at 150 DFFS. While TA often decreases or re-

mains stable during ripening, the increase in both TSS and TA 

in the later stages of this variety suggests a unique metabolic 

profile where the high accumulation of sugar effectively bal-

ances the acidity, leading to a highly palatable taste. 

The firmness of the pulp was highest at the latest stage, 150 

DFFS, measuring 13.42 kg/cm2. This result deviates from the 

typical expectation that firmness decreases in ripening fruits due 

to enzymatic softening (Hulme, 1970). This maintenance or in-

crease in structural integrity, alongside high dry weight accumu-

lation (9.47% at 150 DFFS), is a notable characteristic of this 

variety. 

The simultaneous presence of maximal TSS (sweetness) and 

maximal firmness (structural integrity) at the latest maturity 

stage (150 DFFS) is highly significant for the market. High TSS 

confirms optimal nutritional and taste development (Swami et 

al., 2012), while the high firmness indicates superior post-

harvest quality and potential for extended shelf-life, as textural 
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breakdown—a primary cause of post-harvest loss—is 

minimized (Wills et al., 2007). This suggests the 'Eviarc Sweet' 

variety offers a beneficial combination of chemical maturity and 

physical robustness. 

      

Table 1. TSS, TA, pH, firmness, weight loss and dry weight 

of jackfruit pulp as  influenced by different stages of fruit 

maturity 

Correlation with Sensory Quality 

The sharp increases in TSS and Firmness found between 120 and 

150 DFFS strongly and directly correlate with the highest con-

sumer acceptability ratings obtained in the associated sensory 

evaluation. The pulp categorized as "Extremely sweet" and 

"Moderate jackfruit aroma" corresponds precisely to the ma-

turity stages exhibiting maximal sugar accumulation. As flavor 

acceptance is intrinsically linked to the sugar-acid balance (Khan 

et al., 2014; Bwala et al., 2015), the high TSS at 120–150 DFFS 

is the key driver for the highest taste scores ("like moderately to 

like very much"). 

Furthermore, the persistence of high firmness at full maturity is 

critical. It ensures the pulp maintains a satisfactory, non-mushy 

texture, which significantly enhances overall consumer satisfac-

tion, as both flavor and texture are decisive factors in fruit ac-

ceptance (Singh et al., 2016). 

This integrated analysis provides an objective and reliable basis 

for determining the optimal commercial harvest window. Grow-

ers can move beyond simple visual inspection or DFFS count by 

utilizing quick field measurements of TSS (e.g., aiming for 30° 

Brix) and firmness as definitive metrics for harvest. This sci-

ence-based approach ensures that the fruit delivered to market 

maximizes both its sensory appeal and its nutritional value, re-

solving the inconsistency in quality often caused by subjective 

harvest timing and supporting commercial standardization 

(Mishra & Kumar, 2018). 
5. Conclusions 

Fruit maturity significantly altered the physico-chemical compo-

sition and sensory attributes of Eviarc Sweet jackfruit pulp. Pro-

gressive maturation resulted in significant increases in total sol-

uble solids, titratable acidity, firmness, and dry matter content, 

with minimal variation in pH. Peak sensory acceptability was 

observed at 120–150 days from fruit set, coinciding with maxi-

mum sugar accumulation and sustained textural integrity. 

Based on these quantitative relationships, harvesting Eviarc 

Sweet jackfruit at 120–150 DFFS, using total soluble solids 

(≥30 °Brix) and firmness as maturity indices, is scientifically 

justified to optimize flavor development, textural quality, and 

postharvest performance. 
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