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ABSTRACT 

 

Guava is a climacteric fruit, undergoes rapid metabolic activities and hence has short shelf life. 

Therefore in order to ascertain its storage life, the physiological, biochemical and enzymatic changes 

during storage were studied. The data revealed that during storage the physiological loss in weight of 

fruit increased, whereas firmness, titratable acidity, ascorbic acid, total phenols and pectin content 

decreased. The total soluble solids, total sugars content increased up to 14 days of storage and thereafter 

declined. The activity of pectin methyl esterase was quite low at the time of harvest, increased 

commensurate with the storage period up to 14 days and then declined towards the end of storage period 

leading to softening of fruit. 
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1 Introduction  

Ripening is a dramatic event in the life of a fruit. It is generally 

agreed that fruit ripening is a biological active process, often 

involving high metabolic activity and ultimately deterioration of 

fleshy organs (Gapper et al., 2013). It is an important process that 

renders the fruit attractive, palatable also adds value to fruit 

making them adequate for human consumption.  However, at 

advanced stages the ripening may also render the fruit 

unmarketable by inducing undesirable flavours and excessive pulp 

softening thereby reducing its quality  and shelf life (Bapat et 

al.,2010). The important events that occur during ripening and 

senescence of fruit reflect the modification of cell wall 

ultrastructure leading to tissue softening, alterations in pigment 

biosynthesis, synthesis and accumulation of aromatic volatiles and 

ultimately increased susceptibility to post-harvest pathogens 

(Rhodes, 1980).  

Guava is popular among farmers, traders and consumers as highly 

nutritious fruit (Singh, 2005). It is a climacteric fruit (Akamine & 

Goo 1979), ripens rapidly after harvest and therefore has short 

shelf-life, making its marketing more difficult.  The fact that the 

guava is highly perishable due to its climacteric nature, has made 

it necessary to store fruits at optimum temperature to  prolong its 

shelf life in order to reduce postharvest losses and favour its 

commercialization in distant markets (Mahajan et al., 2009). In 

the present investigation an attempt has been made to study the 

various physiological, biochemical and enzymatic changes 

occurring during storage of guava fruits in order to ascertain its 

marketable storage life with acceptable quality. 

2 Materials and Methods 

2.1 Sample collection 

‘Allahabad Safeda’ guava fruits were harvested at firm mature 

stage during 3
rd

 week of December from 15 years old well 

managed orchard.  For the storage study only the uniform, healthy 

and blemish free fruits were selected. The fruits were packed in 

corrugated fibre board (CFB) boxes along with newspaper lining 

and stored in walk-in-cold room maintained at 6-8
o
C temperature 

and 90-95% RH. The experiment was laid out in Randomized 

Block Design with three replications and each treatment 

comprised of 5 kg fruits. The fruits were analyzed at 7 days 

interval for various physiological, biochemical and enzymatic 

changes during storage.  

2.2 Assessment of physico-chemical parameters 

The physiological loss in weight (PLW) was worked out as 

percentage reduction in initial weight at weekly interval. Fruit 

firmness was recorded using 8mm stainless steel probe 

penetrometer (Model FT-327, USA) and the pressure readings 

were notes as pound force (lb force). The consumer acceptance/ 

palatability rating of the stored fruits was assessed using a 9 point 

hedonic scale on the basis of appearance and edible quality by a 

panel of ten judges as explained by Amerine et al. (1965). 

Temperature compensated digital refractometer was used to 

estimate the TSS content of the stored fruits. The titratable acidity, 

sugars and vitamin C were estimated using the standard 

procedures as per AOAC (2010). The total phenols and pectin 

content were determined as per methods adopted by Bray & 

Thorpe (1954) and Ruck (1963). 

2.3 Pectin Methyl Esterase Enzyme bioassay 

For enzyme extraction, 20g fruit pulp was macerated in 60–100 

ml solution of 0.15M NaCl. The mixture was filtered through 

cheese cloth and centrifuged for 30 min at 4°C and 2000 rpm, the 

supernatant was used as enzyme source. The pH of the NaCl 

solution was maintained constantly at 7.0 for 0.15 M for 

maximum PME activity as explained by Castaldo et al., (1989); 

Denes et al., (2000) and Contreras-Esquivel et al., (1999) the  pH 

and salt concentration are directly correlated. The increase in 

acidity due to PME mediated hydrolysis of pectin was measured 

and was used to work out the enzyme activity (Mahadevan & 

Sridhar,1982). PME activity was expressed as (units/ml juice) 

representing milli equivalents of esters hydrolyzed per min per ml 

of juice. The units per milliliter were multiplied by 1,000 for easy 

interpretation as described by Balaban et al (1991). 

2.4 Experimental design and statistical analysis  

The experiment was laid out in completely randomized design 

with 3 replications and each replication comprised of 5 kg fruits. 

Data were analyzed for variance by using the SAS (V 9.3, SAS 

Institute Inc., and Cary, NC, USA) package. 

3 Results and Discussion 

3.1 Physiological loss in weight (PLW) 

The percent PLW of the fruits increased throughout the storage 

period. The weight loss was gradual at the initial storage interval 

but became progressive as the storage period advanced and ranged 

from 1.10 to 5.30% (Figure 1). Fruit weight loss during storage is 

attributed to loss of moisture by evapo-transpiration and 

respiration, respectively (Siddiqui et al., 1991). Weight loss 

affects the visual appearance and texture of the fruits and causes a 

reduction in saleable weight. It has been pointed out that losses of 

less than 5% in weight do not detract materially and are of little 

economic significance in majority of horticultural crops. 

However, the water loss above 5% is generally considered to 

cause a noticeable loss of quality and value (Kays, 1991;                

Kader, 2002).  
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3.2 Firmness 

The fruit firmness registered a declining trend throughout the 

storage period (Figure 1). It was noticed that the guava fruits 

registered a firmness of 8.2 Kg force before storage of fruits 

which subsequently declined to 2 Kg force after 28 days of 

storage. The decline in firmness was gradual initially up to 2 

weeks, when fruits registered firmness of 5 kg force but later on 

the decline was sharp and the puncture force of 2 Kg force was 

observed after 28 days of storage. Fruit firmness is one of the 

most important attributes in determining the post- harvest quality 

(Maude & Bouageois, 2013). The decline in firmness during 

storage is mainly caused due to the dissolution of the middle 

lamella, the reduction of cell-to-cell adhesion and the weakening 

of parenchyma cell walls as a result of the action of cell wall 

modifying enzymes leading to shriveling and softening (Paniagua 

et al., 2014).  

3.3 Total soluble solids and total sugars 

The TSS and total sugars which were fairly low at harvest (9.4% 

and 5.58%), increased as the storage advanced and reached a peak 

value at 14 days of storage (11.60% and 6.30%) and declined 

thereafter (Figure 2). The increase in TSS and total sugars during 

storage may be due to hydrolysis of starch into sugars. On 

completion of hydrolysis of starch, the further increase in 

TSS/sugars did not occur. Hence decline in these attributes is 

predictable as these are the prime substrate for respiration of fruits 

(Smith et al., 2005). 

3.4 Titratable acidity 

A declining trend in the titratable acidity of the fruit during 

storage was noticed which varied from 0.55% to 0.26% (Figure 

2).  The decline in titratable acidity during ripening and storage 

might be due to the utilization of organic acids as substrates for 

respiration (Roth et al., 2007) 

3.5 Ascorbic acid 

The ascorbic acid content of guava fruits decreased significantly 

with the advancement of storage period (Figure 3). The ascorbic 

acid was found to be 180 mg /100 g pulp at the time of harvest, 

which further decline to 110 mg/100 g pulp during storage. The 

decrease in ascorbic acid during storage may be due to the 

oxidation of L-ascorbic acid into dehydroascorbic acid (Mapson, 

1970).   

3.6 Total phenols 

A continuous decline in the total phenol with the advance in 

storage period was observed (Figure 3). The maximum level of 

total phenols (195 mg/ 100 g pulp) was recorded after harvest, 

which reduced to 105 mg/100 g pulp at the end  of  storage  period  

 

Figure 1 Changes in weight loss and firmness in guava during storage 
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Figure 2 Changes in TSS, total sugars and acidity in guava during storage 

 

 

Figure 3 Changes in ascorbic acid and total phenols in guava during storage 
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studied. It has been reported that the concentration of phenolics 

decreased during storage of fruits (Hulme et al., 1971), thereby 

making the fruit susceptible to pathological breakdown. 

3.7 Pectin 

There was a gradual linear decline in pectin content with the 

advance in storage period (Figure 4). The pectin content ranged 

between 1.20 and 0.36 percent calcium pectate from harvest upto 

28days of storage. The decline in pectin content during storage is 

due to conversion of insoluble protopectin into soluble pectin.  

The degradation of pectin during storage occurs due to 

solubilization and depolymerization of pectins leading to cell wall 

dissembly and this process apparently leads to softening of fruits 

(Brummel, 2006). 

3.8 Pectin methyl esterase activity 

A perusal of data on PME activity reveals that it was quite low at 

the time of harvest, increased commensurate with the storage 

period upto 14 days and then declined towards the end of 

sampling (Figure 4). It has been established that textural changes 

in fruits occur largely as a result of enzyme mediated hydrolysis 

of cell wall and enzyme reported to be involved with the 

metabolism of the cell wall, and thus responsible for softening or 

the solubility of its macromolecules include polygalacturonases 

(PGS), pectin methyl esterases (PME) and  ß-galactosidase (ß-gal)  

(Brummell, 2006). Softening of fruit during ripening is normally 

accompanied by an increase in the concentration of soluble pectic 

polysaccharides (Denes et al., 2000).  

Conclusions 

Guava is a perishable fruit and has very short shelf life under 

ambient conditions. The results indicated that guava fruits can be 

stored for two weeks at 6-8
0
C and 90-95% RH with acceptable 

quality. 
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