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Abstract 

Guava (Psidium guajava L.), having 2n=22, belongs to the family Myrtaceae and is native of Mexico. 

Guava has limited storage potential at ambient conditions, which leads to glut in market and poor return 

to the growers. Moreover, over ripe fruit at ambient conditions lead to lot of wastage and economic 

losses. Post-harvest losses can be minimized by adopting proper post-harvest handling practices and 

better understanding of biochemical control of fruit ripening. Postharvest life of fruits and vegetables can 

be extended by using LDPE and HDPE films these films are commonly used to minimize weight loss, 

reduce abrasion, damage and delay. fruit ripening in view of above information an experiment is 

proposed to be conducted with following objectives,1) To increase the post-harvest life of guava fruits 

under ambient condition.2) To study the effect of packaging materials on and quality and shelf life of 

guava fruits. The experiment on “Some aspects post-harvest handling of guava cv. Khaja as influenced 

by packaging materials” was conducted during the period of December 2015-January 2016 in the 

department of Post-Harvest Technology of Horticultural Crops, Faculty of Horticulture, Bidhan Chandra 

Krishi Viswavidyalaya, Nadia, to study the effect of treatments on quality of guava fruits. The cultivar of 

guava Khaja was harvested at mature but unripe stage. The guava fruit was packed in different microns 

of LDPE packages (1% LDPE+KMNO4, 2% LDPE+Kmno4 non purporated LDPE and control HDPE 

packages (1% HDPE+KMNO4, 2% HDPE+Kmno4 non purporated HDPE and control packaging. All 

treatments were kept in ambient condition. The fruits were examined for Tss Sugars, Acidity and 

Vitamin-C. The treatments which not only extended the shelf life and increased marketable fruits but also 

reduced the post –harvest losses without adversely affecting the fruit quality of guava. These treatments 

are found obviously easy for practical application for extending the shelf life of guava. 

 

Keywords: HDPE, LDPE, guava cv khaja 

 

Introduction 

Guava (Psidium guajava L.), having 2n=22, belongs to the family Myrtaceae and is native of 

Mexico (Decandolle, 1904), while Persglove (1968) opined that it is originated in Brazil. It is a 

perennial tree of tropics and subtropics offering great economic potential (Pathak and Ojha, 

1993) [48]. It is commercially cultivated in Pakistan, Bangladesh, India, Thailand, Mexico, 

Brazil, USA and several other tropical and subtropical countries of the world (Watson and 

Dallwitz, 2007). In India guava grown in an area of 268 thousand hectors with the production 

of 3668 thousand MT production (Anonymous, 2014) [8]. It is the fifth most widely grown fruit 

crops in India and the major producing states are Bihar, Andhra Pradesh, Utter Pradesh, 

Maharashtra, West Bengal, Karnataka, Gujarat and Madhya Pradesh. Guava is the third most 

important fruit crop of West Bengal state besides mango and Guava. In West Bengal about 25 

cultivars are reported to grow in different districts, important among these are Lucknow-49, 

Allahabad Safeda, Dudhe Khaja, Gole Khaja, Kabli, Baruipur, Chittidar, Harijha. In West 

Bengal guava cultivated in an area of 14.4 thousand ha with 186thousand MT production 

(Anonymous, 2014) [8]. Guava fruits are rich in high-profile nutrients. With its unique flavor, 

taste, and health-promoting qualities, the fruit easily fits in the new functional foods category, 

often called “Super-fruits”. Guava fruit contain Carbohydrates 14.3 gm. Protein 2.55 gm. 

Calcium 8 mg, Vitamin-C 228 mg, Vitamin-A 624 IU, Lycopene 5204µg, Energy 68 Kcal, and 

anti-oxidant property 496 mg/100 gram fruit. 

Guava has limited storage potential at ambient conditions, which leads to glut in market and 

poor return to the growers. Moreover, overripe fruit at ambient conditions lead to lot of 

wastage and economic losses. The low temperature in winter months interferes with growth 

and developmental process of fruits leading to irregular supply or availability of guava fruits in 

the market (Mahajan et al., 10). Therefore, guava fruits are required to be managed 

appropriately from November to March in order to get a regulated market supply. This can be 
attained with judicious use of post-harvest treatment, followed by storage at appropriate 

temperature and relative humidity. Various attempts have been made to extend the storage life of  
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guava with use of various chemicals and packaging materials 

(Hiwale and Singh, 7; Mahajan and Singh, 9). Among these, 

the use of packaging materials for storage is always preferred 

because it is free from any harmful residual effects on human 

health. Polyethylene film creates a modified atmosphere 

within the packaging, thereby reducing the transpirational 

losses and respiration rate. The packaging of guava fruits in 

polyethylene film minimizes the post-harvest losses and 

chilling injury and therefore ensures better quality of fruits 

during cold storage. Hence, the present studies were planned 

to standardize the technology for storage of surplus fruit in 

cold storage with the use of different packaging materials. 

Postharvest losses can be minimized by adopting proper 

postharvest handling practices and better understanding of 

biochemical control of fruit ripening. Postharvest life of fruits 

and vegetables can be extended by using HDPE & HDPE 

with different perforation films are commonly used to 

minimize weight loss, reduce abrasion, damage and delay 

fruit ripening. 

 

Materials and Methods 

Experimental details 

Location 

The experiment was conducted in laboratory of Post-Harvest 

Technology of Horticultural C ropes, Faculty of Horticulture, 

Bidhan Chandra Krishi Viswavidyalaya, Mohanpur du ring 

2015 -16. Two different varieties of Guava viz khaja. were 

collected from Guava research plot of All India Coordinated 

Research Project (AICRP) on tropical fruits at Mondouri. 

Site of experiment 

The Experiment on packaging with ethylene absorbent and 

post-harvest treatment on Guava cv khaja was carried out 

under the laboratory conditions in the department of Post-

Harvest Technology of Horticultural Crops, Bidhan Chandra 

Krishi Viswavidyalaya, Mohanpur, Nadia, W est Bengal 

during 2016, which is located approximately at 22.58 0 N 

latitude, 88.32 0 E longitude having an average altitude of 

9.75m from the sea level. 

 

Harvesting 

Harvesting of fruits was done in the early morning hours. 

After harvest, the matured Guava fruits of uniform size and 

shape, free from mechanical damage, bruises and fungal or 

insect attack were selected and immediately transported to 

laboratory. 

 

Washing 

Washing of fruits was done in tap water & then in distilled 

water containing 50 ppm of chlorine (CaCl 2) to reduce the 

microbial load, after that kept under fan for surface drying at 

room temperature. 

 

Environmental parameter 

The place from where fruits were taken comes under 

subtropical humid region. The average temperature ranges 

from 20. 5 O C –30.98 O C during the month of October to 

December. 

 

 
 

Fig 1: Graphical representation of temperature during storage of Guava 

 

 
Source: Department of Agro - meteorology and physics, BCKV 

 

Fig 2: Graphical representation of Relative humidity (%) during storage of Guava 
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Effect of packaging and ethylene absorbent on quality and 

shelf life of Guava cv Khaja  

Guava fruits cv. Khaja was harvested at properly matured but 

unripe stage and brought to the laboratory for post-harvest 

study. The hands were separated from the bunch, washed and 

kept under fan for surface drying. Guava fruits after proper 

surface drying. Guava fruits after proper surface drying were 

packed with different packaging materials viz. Low Density 

Polyethylene(LDPE) and High density polythene (HDPE) 

with varying amount of perforation i.e. 1%,2% and no 

perforation and one ethylene absorbent sachets was place d in 

each bag @4gm KMnO 4 /Kg of fruit). Fruits without 

packaging and ethylene absorbent were kept as control for 

comparison. 10 fruits were placed in each polyethylene bag 

and constituted one replication. 

 

Treatments Details 
T1: HDPE (1%perforation) + KMnO4 

T2: HDPE (2%perforation) + KMnO4 

T3: HDPE (Non-perforation) + KMnO4 

T4: LDPE (1%perforation) + KMnO4 

T5: LDPE (2%perforation) + KMnO4 

T6: LDPE (Non-perforation) + KMnO4 

T7: Control (without packaging and ethylene absorbent) 

Design of experiment: CRD (Completely Randomized 

Design)  

No. of treatments: 7  

Repetition of treatments: 3  

Varieties of Fruits: Guava cv.-Khaja  

 

Total soluble solids (0Brix) 

Total soluble solids (0Brix) in order to estimate the total 

soluble solid contents, a hand refractometer (Erma, Japan) 

were used. It was properly washed with distilled water and 

dried. The observed shadow level was adjusted to ‘0’ reading 

with a drop of distilled water. Subsequently the water was 

blotted out, the refractometer was dried and a drop of freshly 

squeezed juice was placed on the plate (specimen chamber) to 

record the refractometer reading. The reading after necessary 

was expressed as 0Brix. 

 

Titratable acidity 

Titratable acidity was determined as percentage citric acid 

according to method described in A.O.A.C. (1990). Fruit 

sample was taken from 3 places (shoulder, middle and apex 

portion) by cutting with stainless steel knife and juice was 

extracted from the samples. The 10 ml. extract was taken in a 

beaker and diluted with distilled water and made volume 100 

ml. out of 100 ml extract again 10 ml of extract was taken in 3 

small beakers for further analysis. Aliquot of diluted juice was 

titrated against standard alkali solution 0.1 NaOH using 

phenolphthalein as indicator. the reading was expressed as 

percentage (%). 

 

Reducing sugar  

Reducing sugar was determined by taking different parts of a 

fruit using the copper reduction method as described by 

Ranganna (1991). The reducing sugar contents of the fruit 

extract, which was prepared similarly as in case of titratable 

acidity, were estimated by titrating against a mixture of equal 

quantities of Fehling’s A and B. the titration was then carried 

out under boiling condition using methylene blue as an 

indicator. The reading was expressed as a percentage (%).  

 

Calculation 

 

 
 

Total sugars 
 In order to estimate the total sugar levels of fruit known 

quantity of pulp or juice, containing non-reducing sugars were 

taken and converted to reducing sugar by acid hydrolysis. For 

acid hydrolysis the extracts were treated with a known 

quantity of concentrated HCl. The acidified juice extract was 

heated up to boil (10 minutes) and cooled, thereby assuring 

the conversion of non-reducing sugars to reducing forms 

without interfering with the reducing sugars that is already 

present in them. After cooling, a small quantity of sodium 

hydroxide solution was added till the reaction is neutralized or 

slightly alkaline and this was tested using litmus paper. The 

solutions were then made up to known volume by adding 

distill water and titrated against Fehling’s solutions as 

described in case of reducing sugar. The reading was 

expressed in percentage (Ranganna, 1991).  

 

Calculation 

 

 
 

Ascorbic acid (mg/100 g) 
Ascorbic acid content of guava pulp samples were determined 

by 2, 6-dichlorophenol indophenol titration method as 

described by (Ranganna, 1986).  

 

Calculation 

Mg of ascorbic acid per 100 g =  

 
Titre x Dye factor x Volume made up x 100

Aliquot of extract taken for estimation x Weight of sample taken 
 

 

Statistical Analysis 

The analysis of the data obtained in experiment was analyzed 

by completely randomized design with 4 replications by 

adopting the statistical procedure of (Gomez and Gomez, 

1984) [26].  

 

Results and Discussion 

Total soluble solids (%) 
Data pertaining to changes in TSS content due to various 

types of packaging combined with with ethylene absorbent 

are given in table-1. The TSS content of Guava in this study 

varied from 10.5 to 25.33 °Brix during the storage period. It is 

apparent from the table that the difference in TSS content was 

significant under the influence of the treatments on all days of 

storage. The data showed a constant increase in TSS value 

during the course of storage with untreated control 

maintaining higher values for TSS. 

Control fruits showed maximum TSS (25.33 °Brix) on 12th 

day followed by HDPE with 2% perforation (25.17 °Brix). 

Un-perforated LDPE and un-perforated HDPE showed a 

minimum TSS content of 23.33 and 23.830Brix, respectively 

on same day of storage. 

During storage there was an increasing trend in TSS of Guava 

fruits under various treatments. A significant variation of TSS 

among various treatments was noticed. The increase in TSS 

content during storage could be due to losses in water through 
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respiration and evaporation during storage resulting in 

accumulation of different solutes in cell vacuoles. Increasing 

in TSS content reflects hydrolysis of starch into sugars as 

Guava fruit ripen. This result was in line with the finding of 

Stover and Simmonds (1987) [50] who reported that the 

conversion of starch in to sugars was reported to be the most 

important change in ripening Guavas. 

Un-perforated polyethylene bags are known to reduce loss of 

moisture and hydrolysis of polysaccharides resulting in less 

increase in TSS. While decrease in TSS in PE treatments may 

be due to the fact that these treatments retarded the respiration 

and conversion of polysaccharides into disaccharides and 

monosaccharides. 

The maximum TSS was observed in T2 (2% perforated 

HDPE) after control. The results were also in conformity with 

Hailu et al. (2012) [30] who reported a high TSS content in 

HDPE packaged fruits than LDPE. Visalakshi et al. (2012) 

reported that Guava Fruits stored in the polythene bags of 500 

gauge thickness with 2.5 percent ventilation recorded the 

highest total soluble solids. Observations of Emerald and 

Sreenarayanan (1999) [22] in Guava and Akhtar et al. (2012) [5] 

in loquat are also in agreement with these findings. 

 
Table 1: Effect of packaging and ethylene absorbent on 0 Tss (%) of 

Guava fruits cv. Khaja 
 

Treatments 
Days 

0 3 6 9 12 

T1 1% perforated HDPE+KMnO4 10.5 14.63 19.26 22.17 24.51 

T2 2% perforated HDPE+ KMnO4 10.5 15.96 20.16 22.77 25.17 

T3 Un-perforated HDPE+ KMnO4 10.5 14.06 18 21.33 23.83 

T4 1% perforated LDPE+KMnO4 10.5 14.46 18.93 21.97 24.17 

T5 2% perforated LDPE+KMnO4 10.5 14.94 19.66 22.50 25.04 

T6 Un-perforated LDPE+ KMnO4 10.5 13.83 17.43 21.03 23.33 

T7 Control(no packaging) 10.5 16.33 21.16 23.87 25.33 

 SE.m(+) - 0.229 0.229 0.214 0.138 

 CD (0.05%) - 0.693 0.675 0.65 0.419 

 

Reducing sugar (%) 
Data given in table 2 indicates that among the treatments there 

were significantly differences with respect to reducing sugars. 

From the result it can be observed that reducing sugar content 

in all the treatments exhibited a continuous increase 

throughout the storage period. Maximum reducing sugars was 

observed in case of control (T7) in ambient temperature on 

the 12th day of storage. 

Reducing sugars was minimum in T6 (un-perforated LDPE) 

5.90% on the 12th day of storage that was significantly at par 

with T3 (6.04%) (Un-perforated HDPE) as shown in table. 

Similar results were observed at 3rd, 6th and 9th day of storage.. 

Among the various treatment maximum reducing sugars was 

observed in T2 (2% perforated HDPE) after control. An 

increasing trend in the reducing sugar was found in all the 

treatment with the increase in storage period. The increase in 

the reducing sugar content of Guava fruits could be due to 

hydrolysis of starch into soluble sugars as Guava fruit ripen 

(Simmonds, 1987) [50]. This conversion was found to be faster 

in control fruits than the other packaging treatments. 

The results are in agreement with Hailu et al. (2012) [30] who 

also reported a high value of reducing sugar in perforated 

HDPE than LDPE. The results are also in close proximity of 

those obtained by Visalakshi et al. (2012), Narayana (2002) 
[46] in Guava fruits and Shantha Krishnamurthy and 

Kushalappa (1985) [35]. 

 
Table 2: Effect of packaging and ethylene absorbent on reducing 

sugar (%) of Guava fruits cv. Khaja 
 

Treatment 
Days 

0 3 6 9 12 

T1 1% perforated HDPE+KMnO4 1.085 2.07 2.90 4.90 6.57 

T2 2% perforated HDPE+ KMnO4 1.085 2.60 3.54 5.63 7.06 

T3 Un-perforated HDPE+ KMnO4 1.085 1.77 2.43 4.08 6.04 

T4 1% perforated LDPE+KMnO4 1.085 2.00 2.79 4.67 6.30 

T5 2% perforated LDPE+KMnO4 1.085 2.42 3.11 5.22 6.97 

T6 Un-perforated LDPE+ KMnO4 1.085 1.93 2.20 3.90 5.90 

T7 Control(no packaging) 1.085 2.90 4.42 6.73 7.67 

 
SE.m(+) - 

0.059 0.123 0.078 0.094 

     

  - 0.18 0.373 0.237 0.286 

 CD(0.05)%      

 

Total sugar (%) 
The change in total sugar content as influence by various 

treatments was studied and detail given in Table-3. There 

were statistically significant differences among the treatments 

with respect to total sugar. It is observed that total sugar 

percentage increased with advancement of storage period up 

to 12th day for all treatment. 

Total sugars was minimum in T6 (un-perforated LDPE) 

15.97% on the 12th day of storage that was followed by T3 

(16.42%) (Un-perforated HDPE) as shown in table. On 6th 

day of storage Total sugar in T6 (6.93%) was at par with T3 

(7.07%) treatment. 

However, the maximum total sugar was seen in T7 (control) 

on 12th day of storage under ambient condition. 

The total sugars of Guava fruits that were treated with various 

treatments showed a trend similar to TSS content. Highest 

total sugars were seen in T2 (2% perforated HDPE) after 

control. The increase in total sugars of fruits under different 

packages might be due to loss of water from the fruits and 

conversion of polysaccharides and pectic substances into 

sugars. 

The present study was in line with the report of Dadzie and 

Orchard (1997) that, the most striking postharvest chemical 

change which occurs during the postharvest ripening of 

Guava is the hydrolysis of starch and the accumulation of 

sugar (that is, sucrose, glucose and fructose) which are 

responsible for the sweetening of the fruit. In this study, the 

maximum total sugar for control fruits was attained on 12th 

day. 

The results were also in conformity with Narayana (2002) [46] 

who reported that total sugars of Karpuravalli Guava fruits 

increased gradually throughout the storage period and was 

maximum in the control and ventilated bags than the unvented 

polybags. 

Similar results were also seen by Hailu et al. (2012) [30] 

reported that HDPE packaged fruits have a higher value of 

total sugar than LDPE packaged fruits. Guava fruits kept in 

the polythene bags of 500 gauge thickness with 2.5 per cent 

ventilation recorded the highest total sugars was reported by 

Visalakshi et al. (2012). 
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Table 3: Effect of packaging and ethylene absorbent on total sugar (%) of Guava fruits cv. Khaja 

 

 Treatment 
 Days    

0 3 6 9 12 

T1 1% perforated HDPE+KMnO4 2.089 4.1 7.80 11.18 17.37 

T2 2% perforated HDPE+ KMnO4 2.089 4.42 8.08 12.25 17.93 

T3 Un-perforated HDPE+ KMnO4 2.089 3.41 7.07 10.63 16.42 

T4 1% perforated LDPE+KMnO4 2.089 3.93 7.33 10.74 16.77 

T5 2% perforated LDPE+KMnO4 2.089 4.17 7.93 11.93 17.77 

T6 Un-perforated LDPE+ KMnO4 2.089 3.08 6.93 10.08 15.97 

T7 Control(no packaging) 2.089 4.67 9.63 14.00 18.83 

 SE.m(+) - 0.073 0.091 0.15 0.118 

 CD (0.05%)  0.223 0.277 0.455 0.358 
 

Titratable acidity (%) 
The data showing change in percentage of titratable acidity in 

Guava due to different packaging materials and ethylene 

absorbent are presented in Table-4 

The acidity contents of the fruits increased initially from 0 to 

3 days after that decreased gradually during the storage in all 

treatments, the values of treated fruits being more than that of 

control fruits during the entire period of observation from the 

3rd to 12th day. From the perusal of data, it was seen that T3 

(un-perforated HDPE) showed higher acidity percentage 

during the entire period of storage with the value of 0.53, 

0.45, 0.43, 0.38 per cent from 3, 6, 9 and 12th day, 

respectively. Thus, treated fruits exhibited a tendency to retain 

more acidity during storage. The lowest value of acidity was 

observed in T7 (control) with 0.17% acidity in the 12th day of 

storage. 

The highest acidity was observed in T3 (un-perforated 

HDPE). The titratable acidity of fruits showed an increasing 

trend from the beginning till day 3 which could be due to the 

synthesis of organic acids from carbohydrate. After that, it 

showed a decreasing trend which could be due to its 

utilization of organic acids as a substrate and by conversion of 

acids into sugars. This result was in agreement with Gowen 

(1995) [27] who reported that in the course of ripening free 

acidity increases until it reaches fully ripe stage and then free 

acidity decreased gradually thereafter. 

The results were in conformity with Borkar et al. (2008) [14] 

who reported a high value of titratable acidity in Guava fruits 

packed in 250 gauge non-perforated HDPE bags. Similar 

results were seen by Singh et al. (2010) in Guava fruits stored 

in unvented polybags delayed conversion process of starch 

into sugar. Maximum TA (0.52%) was retained in HDPE and 

Minimum TA was recorded in control and perforated LDPE 

by Akhtar et al. (2012) [5] in loquat. These findings are in line 

with and supported by Shantha Krishnamurthy and 

Kushalappa (1985) [35] in Robusta Guava and Waskar and Roy 

(1993) [52] in Basrai Guava. 
 

Table 4: Effect of packaging and ethylene absorbent on titratable 

acidity (%) of Guava fruits cv. Khaja 
 

 Treatment 
Days 

0 3 6 9 12 

T1 1% perforated HDPE+KMnO4 0.15 0.41 0.33 0.32 0.3 

T2 2% perforated HDPE+ KMnO4 0.15 0.33 0.27 0.27 0.21 

T3 Un-perforated HDPE+ KMnO4 0.15 0.53 0.45 0.43 0.38 

T4 1% perforated LDPE+KMnO4 0.15 0.39 0.34 0.32 0.27 

T5 2% perforated LDPE+KMnO4 0.15 0.30 0.28 0.26 0.19 

T6 Un-perforated LDPE+ KMnO4 0.15 0.46 0.42 0.4 0.35 

T7 Control(no packaging) 0.15 0.25 0.23 0.22 0.17 

 SEm(+) - 0.011 0.013 0.012 0.006 

 CD (0.05%) - 0.033 0.041 0.036 0.018 

Ascorbic acid (mg/ 100 gm pulp) 
Data in the table-5 shows that there was a significant variation 

for the effect of different treatments on the ascorbic acid 

content of Guava fruits. 

The ascorbic acid contents of the fruits increased initially 

from 0 to 6 days after that decreased gradually during the 

storage in all treatments. The highest retention of ascorbic 

acid content was seen in treatment T3 (5.82 mg/100 g pulp) 

on the 12th day of storage. On the 3rd and 12th day of storage 

T3 (6.17mg) was at par with T6 (6.00mg). 0n the 9th day of 

storage T3 (6.33 mg) was at par with T6, T1, T4 with 6.22, 

6.08 and 5.90 mg/100 gm pulp respectively. The maximum 

loss was observed in T7 (4.37 mg/ 100 gm pulp) on the 12th 

day of storage. 

The Ascorbic acid of fruits showed an increasing trend from 

the beginning of the storage period. When ripening 

progresses, the AA content became decreased. The present 

result was in line with the report of Kader (1986) [33] that, the 

role of packaging was primarily to reduce respiration rate of 

fruit and vegetables by retarding metabolic activities. Greater 

decrease of AA content in control may be due to the fact that 

ascorbic acid is very susceptible to oxidative deterioration 

(Piga et al., 2003), which occurred at accelerated rate in 

control due to the presence of higher concentrations of O2 as 

compared to polyethylene packages 

The loss in ascorbic acid content with the progress of storage 

period could be attributed to rapid conversion of L-ascorbic 

acid into dihydro-ascorbic acid in the presence of L- ascorbic 

acid oxidase (Basir and Abu-Goukh., 2002) [10]. During 

storage, other oxidizing enzymes like peroxidase, catalase and 

polyphenol oxidase might also help in reducing the ascorbic 

acid of the fruits (Mapson, 1970). 

 
Table 5: Effect of packaging and ethylene absorbent on ascorbic 

acid (mg/100g) 
 

 Treatment 
Days 

0 3 6 9 12 

T1 1% perforated HDPE+KMnO4 4.29 5.77 8.00 6.08 5.25 

T2 2% perforated HDPE+ KMnO4 4.29 5.14 7.05 5.63 4.82 

T3 Un-perforated HDPE+ KMnO4 4.29 6.17 8.51 6.33 5.82 

T4 1% perforated LDPE+KMnO4 4.29 5.43 7.63 5.90 5.04 

T5 2% perforated LDPE+KMnO4 4.29 4.93 6.73 5.55 4.42 

T6 Un-perforated LDPE+ KMnO4 4.29 6.00 8.22 6.22 5.60 

T7 Control(no packaging) 4.29 4.67 6.03 5.04 4.37 

 SE.m(+) - 0.097 0.093 0.155 0.097 

 CD (0.05%) - 0.295 0.282 0.471 0.294 

 

References 

1. AOAC. Official methods of Analysis. Association of 

official Analytical Chemists, Washington DC, 1990. 

2. Abdullah H, Pantastico EB. Guavas. Association of 

South East Asian Nations-COFAF Jakarta, Indonesia, 

1990, 147. 



 

~ 1640 ~ 

Journal of Pharmacognosy and Phytochemistry 
3. Ahmad S, Perviez MA, Thompson AK, Ullah H. Effects 

of storage of Guava in controlled atmosphere before 

ethylene treatment on its ripening and quality. J. Agric 

Res. 2006; 44(3):219-229. 

4. Ahmad S, Pervez MA, Anwar R, Thompson AK. 

Improvement of Guava quality by storing in polyethylene 

bags of different thickness with and without ethylene. 

Hort. Environ. And Biotech. 2006; 47(5):253-259. 

5. Akhtar A, Abbasi NA, Hussain A, Bakhsh A. Preserving 

quality of Loquat fruit during storage by Modified 

atmosphere packaging. Pak. J Agri. Sci. 2012; 49(4):419-

423. 

6. Alam MS, Hossain MM, Ara MI, Amanullah SM, 

Mondal MF. Effects of packaging materials and growth 

regulators on quality and shelf life of papaya. Bangladesh 

Res. Pub. J. 2010; 3(3):1052-1061. 

7. Amaros A, Pretel MT, Zapata PJ, Botella MA, Romojaro 

F, Serrano M. Use of modified atmosphere packaging 

with micro perforated polypropylene films to maintain 

postharvest loquat fruit quality. Food Sci. and Tech. Intl. 

2008; 14:95-103. 

8. Anonymous, 2013-14. Website: nhb. gov. in/ area-

pro/database- 2014. 

9. Banik D, Dhua RS, Ghosh SK, Sen SK. Studies on 

extension of storage lie of sapota (Achras sapota L.). 

Indian J Hort. 1988; 45(3-4):241-248. 

10. Basir AH, Abu Goukh A. Compositional changes during 

guava fruit ripening. Food Chem. 2002; 80(4):557-563. 

11. Beaudry RM. Responses of horticultural commodities to 

low oxygen: limits to the expanded use of modified 

atmosphere packaging. Hort. Technol. 2000; 10:491-500. 

12. Ben-Yenonshuna S. Individual seal packaging of fruits 

and vegetables in plastic film new postharvest technique. 

J Hort. Sci. 1985; 20:32-37. 

13. Bhalerao PP, Bhalerao RR, Patil SJ, Gaikwad SS, Patel 

CM. Effect of growth regulators on shelf life of Guava 

fruits (Musa paradisica L.) cv. Grand Naine. Green-

Farming. 2010; 1(1):55-58. 

14. Borkar PA, Jadhao SD, Bakane PH, Borkar SL, 

Murumkar RP. Effect of ethylene absorbent and different 

packaging materials on storage life of Guava. Asian J Bio 

Sci. 2008; 3(2):233-236. 

15. Brady CJ, Palmer JK, Connell O, Bott P, Smilie RH. An 

increase in protein synthesis during ripening of the Guava 

fruit. Phyto-chem. 1970; 9:1037-47. 

16. Chiang MN. Studies on the ethylene absorbent in sealed 

polyethylene bags liners of Guava. J Hort. Sci. China. 

1970; 16:14-22. 

17. Chundawat BS, Rao DVR. Post-harvest physiology, 

handling and storage of Guava in India- A review. J 

Applied Hort. 1996; 2(1&2):1-18. 

18. Dadzie BK, Orchard JE. Routin postharvest screening of 

Guava/plantain hybrids criteria and methods. 

International network for Guava and plantain (Inibap), 

Technical Guidelines. Rome, Italy, 1997. 

19. Das S, Dora DK, Das BK, Acharya GC, Ray DP. Effect 

of chemicals and polythene on the storage behaviour of 

Guava cultivars. Paper presented in National Seminar on 

Plant Bioregulators in Horticulture. 29 February-March 

2, 1996. Society for Advancement of Horticulture, 

B.C.K. V., Kalyani, West Bengal, 1996, 149-153. 

20. Desa BB, Deshpande PB. Chemical control of ripening in 

Guava. Physiol. Plantarum. 1978; 44:238-240. 

21. Ding CK, Chachin K, Hamauzuy, Ueday, Imahoriy. 

Effects of storage temperatures on physiology and quality 

of loquat fruit. Postharvest Biol. Tec. 1998; 14:309-315. 

22. Emerald MEF, Sreenarayanan VV. Prolonging storage 

life of Guava fruits by sub-atmospheric pressure. Indian 

Food Packer, 1999, 22-27. 

23. Fuchsy, Temkin IN. The course of ripening Guava stored 

in sealed polyethylene bags. J American Soc. of Hort. 

Sci. 1971; 96:401-413. 

24. Gautam SK, Chundawat BS. Post-harvest changes in 

sapota cv. "Kalipatti' II- Effect of various post-harvest 

treatments on physio-chemical attributes. Indian J Hort. 

1990; 47(3):264-269. 

25. Ghosh SP. Horticulture production, marketing and 

export- the smell of success. Indian Farming, 1999, 23-

28. 

26. Gomez AK, Gomez AA. Statistical procedure for 

agricultural research.2nd edn, John Wiley and Sons, 

Singapore, 1984. 

27. Gowen S. Guavas and plantains. Chapman and Hall, 

London, 1995. 

28. Haidar J, Demisse T. Malnutrition and Xerophthagma in 

rural community Ethiopia. East Afr. Med. J., 1999; 

10:590-593. 

29. Hailu M, Seyoum T, Workneh, Bele D. Effect of 

packaging materials on shelf life and quality of Guava 

cultivars (Musa spp.) J Food Sci. Technol. 2014; 

51(11):2947-2963. 

30. Hailu M, Workneh TS, Belew D. Effect of packaging 

materials on the quality of Guava cultivars. African J 

Agric. Res. 2012; 7(7):1226-1237. 

31. Hakim KA, Sarkar MAR, Khan MZH, Rahman SM, 

Ibrahim M, Islam MK. Effect of post-harvest treatments 

on physiochemical characters during storage of two 

Guava (Musa spp. L.) cv. Sabri and Amrita sagar. Int. J 

Bio sci. 2013; 3(4):168-179. 

32. Hulmes AC. The biochemistry of Fruits and Their 

Products I. Academic Press, London, 1978. 

33. Kader AA. Biochemical and physilological basis for 

effects of controlled and modified atmospher on fruits 

and vegetables. Food Technol. 1986; 40(5):99-104. 

34. Khedkar DM, Ansarwadkar KW, Dathade RS, Ballal AL. 

Extension of storage life of Guava Variety Lucknow-49. 

Indian Food Packer. 1982; 36:49-52. 

35. Krishnamurthy S, Kushalappa CG. Studies on the shelf 

life and quality of Robusta Guava as affected by post-

harvest treatments. J Hort. Sci. 1985; 60:549-556. 

36. Lakshmana, RameshayS, Janardhan G. Effect of 

polythene bags storage on shelf life and quality of wax 

apple (Syzygium samarangense). Int. J Agric. Sci. Vet. 

Med. 2013; 1(4):16-21. 

37. Leopold AC. Plant Growth and Development Mc. 

Grawm Hill Book Co., Newyork, 1964, 183-190. 

38. Lizada MCC, Novenario V. The effect of prolong on 

patterns of physio-chemical and physiological changes in 

the ripening Guava. Post-harvest Horticultural Training 

and Research Centre, University of the Philippines at Los 

Banos, College of Agriculture, Laguna, Annual Report, 

1983. 

39. Loesecke Von HW. Guavas I: Second Revised edition. 

Interscience, Newyork, 1950, 67-118. 

40. Majmudar G, Modi VV, Palejwale VA. Effect of plant 

growth regulators on mango ripening. Indian J Expt. Biol. 

1981; 19(9):885-886. 



 

~ 1641 ~ 

Journal of Pharmacognosy and Phytochemistry 
41. Mankar A, Singh SP, Karuna K. Effect of different 

packages on spoilage, marketability and organoleptic 

evaluation of tissue cultured Guava cv. Dwarf Cavendish 

during storage. Prog. Hort. 2011; 43(1):126-129. 

42. Marriott J, Lancaster PA. Guavas and plantains. In: 

Harvey TC Jr (Ed) Handbook of tropical foods. Marcel 

Dekker, Inc, 1983, 85-142. 

43. Maxie EO, Somnel NF, Mitchell EG. Infeasibility of 

irradiating fresh fruits and vegetables. Hort. Sci. 1971; 

6:290-294. 

44. Munoz PH, Almenar E, Ocio M, Gavara R. Effect of 

calcium dips and chitosan coating on post-harvest life of 

Strawberries (Fragaria ananassa). J Postharvest Biol. 

Tec. 2006; 39:247-253. 

45. Nair H, Tung HF, Wan MW, Rosli M, Ahmad HS, Chang 

KK. Low oxygen effect and storage Mas Guava (Musa, 

AA group). Acta Hortic. 1992; 292(21):209-215. 

46. Narayana CK, Mustafa MM, Sathiamoorthy S. Effect of 

packaging and storage on shelf-life and quality of Guava 

cv. Karpuravalli. Indian J Hort. 2002; 59(2):113-117. 

47. Patel NI, Padhiar BV, Patel NB. Effect of post-harvest 

treatments on storage life of Guava. The Asian j hort. 

2010; 5(1):80-84. 

48. Pathak N, Sanwal GG. Regulation of the ripening of 

Guava (Musa acuminata) fruits by chemicals. Indian J 

Agri. Sci. 1999; 69(1):17-20. 

49. Patil SN, Hulmani NC. Effect of post-harvest treatments 

on the storage of Guava fruits. Karnataka J Agric. Res. 

1998a; 11(1):134-138. 

50. Stover RH, Simmonds NW. Guavas. 3rd ed. Tropical 

agricultural series. Longman, Newyork, 1987. 

51. Waskar DP, Roy SK. Post-harvest ripening changes in 

Guava- A review. Agric Rev. 1992; 13(1):36-42. 

52. Waskar DP, Roy SK. Effect of Zero Energy cool 

chamber on storage of Guava. Maharashtra J Hort. 1993; 

7:37-45. 

53. Zomo SA, Ismail SM, Shahjahan M, HasenAli SM, 

Mahmud MAA, Hosain MT. Physical Changes and Shelf 

Life of Guava as Influenced by Different Postharvest 

Treatments. Adv. Agric. Biol. 2014; 2(1):13-17.  


