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 A B S T R A C T  
 

Tomato (Lycopersicon esculentum Mill.) is one of the important crop of Solanaceae family and a number of research has been conducted to extend 

the shelf-life of the fruit. The present research was conducted to develop an anti-microbial coating on the fruit to extend the shelf-life of tomato fruits. 

After analysis of different physico-chemical analysis garlic extract coating found to be very effective in minimising the various losses occur during the 

postharvest life of fruit. The PLW was found to be 10.87% in garlic extract coating compared to 17.29% in control. However, only 10% spoilage is 

observed after 21 days of storage while it was started much earlier after 15th day of storage in control fruits.    
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INTRODUCTION 

Tomato (Lycopersicon esculentum Mill.) is a member of the Solanaceae family which has a number of medicinal, nutritional. It 

is the second most important vegetable crop next to potato (FAO, 1989). The fruits are an excellent source of vitamins A, C, E, 

minerals, dietary fibber, and lycopene, which helps in lowering the risk of cancer (Giovannucci, 2002; Giovannucci et al., 2002) 

and heart disease (Arab and Steck, 2000; Sesso et al., 2003). These are consumed as fresh or cooked form on a daily basis 

in every households. Being a climacteric and perishable vegetable, tomatoes have a very short life span, usually 2-3 weeks 

(Frazier and Westholf, 1986). An increase in the storage life and improvement of tomato fruit quality is really desirable. Post-

harvest loss has been defined as a “measurable quantitative and qualitative loss of a given product at any moment along the 

post-harvest chain” (De Lucia and Assennato, 1994). The reduction of post-harvest losses of perishables is of major 

importance when striving for improved food security in developing countries (Kader, 2005). During storage, tomatoes 

deteriorate through the action of spoilage microorganisms, which become activated because of the changing physiological 

state of the fruit. The quality of fresh tomatoes is mainly determined by appearance (colour, visual aspects), firmness, flavour 

and nutritive value (Giovannoni, 2001). An increase in the storage life and improvement of tomato fruit quality is really 

desirable and the initial step required for ensuring successful marketing is to harvest the crop at the optimum stage of maturity. 

Present studies were designed to prolong the storage life of tomatoes through applying garlic extract. 
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MATERIALS AND METHODS 

Procurement of fruits 

Equal stage of maturity (breaker stage) of tomato fruits was directly harvested from the field. The same numbers of fruits were 

kept in the chemical treated bag and another in untreated bags.  Physico-chemical analysis was done at 3 days interval. 

Garlic extract preparation 

Garlic extract 2% was prepared by grinding the cloves and mixing it with distilled water. Twin 20 was added @ 0.2% to the 

extract and the treated fruits were subjected to further physico-chemical analysis. 

Physico-chemical analysis: 

Physiological loss in weight 

Physiological loss in weight (PLW) of tomatoes was calculated after every 3
rd

 day for 21 days and the results were then 

expressed in percentage (AOAC, 2000) using following formula: 

PLW (%) = 
Initial Weight - Final weight 

× 100 
Initial weight 

 

Total soluble solids (TSS) 

TSS of fresh and dried samples (after rehydration) were measured using Erma hand Refractometer. The results were 

expressed as degree Brix (
o
B). The readings were corrected by applying the correction factor for the temperature variation 

(AOAC, 2000). 

Titratable acidity 

Titratable acidity was estimated by titrating a known volume of the sample against standard 0.1 N NaOH solution by using 

phenolphthalein as an indicator up to the end point (pink colour). The titratable acidity was expressed as per cent malic acid 

(AOAC, 2000). 

Titratable acidity (%)   = 

Titre × Normality of × volume × equivalent weight 
                alkali          made up        of acid         

× 100 

Vol./wt. of sample taken × volume of aliquot taken ×1000                                                       

 

Total sugars 

Total sugars in vegetables were estimated by Phenol-Sulphuric acid method (Sadasivam and Manickam, 1991). A known 

weight of sample was extracted by grinding with hot 80% ethanol followed by centrifugation and collecting the supernatant. A 

known volume of aliquot (0.1 and 0.2 mL) was taken in separate test tubes and volume was made up to 10 mL with distilled 

water. One mL of 5% phenol was added to each test tube. After 10 min 5 mL H2SO4 was added to each test tube. Optical 

density of the sample was recorded at 490 nm with the help of Spectronic-20. The standard curve was prepared using different 

concentrations of glucose and results were expressed as per cent and calculated as given below: 

   



Abrol and Kumar (Effect of garlic extract coating on storage behaviour of tomato) 

  J. Postharvest Technol., 2019, 07(4): 1-5                 3 

 

Total sugars (%) =  

Sugar value from standard curve (µg) × Total volume of extract 

×  100 

Aliquot of sample used ×   Weight of sample taken 

 

Ascorbic acid  

Ascorbic acid content was determined as per standard AOAC method (Rangana, 1986) using 2, 6- dichlorophenol indophenol 

dye. The sample extracted in 3% m-phosphoric acid was titrated with the dye to an end point of pink colour. Results were 

expressed as mg per 100 g of sample and calculated by using the following formula:   

 

Ascorbic  acid (mg/100 g)=                       

Titre ×  Dye factor ×  volume made up 

× 100 

Aliquot of extract  taken ×   Weight of    sample taken 

 

RESULTS AND DISCUSSION 

Physiological loss in weight (PLW) of fruit, as affected by various post-harvest treatments at different storage intervals, is 

represented by the data presented in Figure 1.  A perusal of the data reveals that there was a progressive increase in PLW of 

fruits with an increase in storage periods up to 21 days. The control fruits exhibits maximum PLW (17.29 %), which was higher 

than the garlic extract applied tomatoes (10.87 %).  

 

Figure 1. Effect of garlic extract treatment on physiological loss in weight (PLW %) of tomato during ambient storage. 
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Yaman and Bayoindirli (2002) advocated that vapour–phase diffusion driven by a gradient of water vapour pressure 

at different locations as the reason for primary mechanism of moisture loss from fresh fruits and vegetables. Willis et al. (1998) 

opined that the water loss can be reduced effectively by placing additional physical barriers between the produce and the 

surrounding air. 

Table 1. Effect of garlic extract coating on physico-chemical properties of tomato 

Storage 

interval 

TSS (°B) Titratable acidity (% 

CA) 

Total Sugars (%) Ascorbic acid 

(mg/100g) 

Control Garlic 

extract 

applied 

Control Garlic 

extract 

applied 

Control Garlic 

extract 

applied 

Control Garlic 

extract 

applied 

0 day 4.0 4.0 0.768 0.756 1.79 1.74 14.75 14.75 

3 days 4.1 4.0 0.741 0.733 1.85 1.81 12.26 13.36 

6 days 4.5 4.3 0.680 0.703 1.96 1.89 11.44 12.28 

9 days 4.9 4.4 0.664 0.654 2.06 1.99 10.97 11.86 

12 days 5.0 4.5 0.640 0.537 2.18 2.08 9.76 10.88 

15 days 5.3 4.7 0.511 0.505 2.29 2.15 8.87 10.06 

18 days 5.3 5.0 0.447 0.474 2.41 2.23 8.01 9.56 

21 days 5.4 5.1 0.383 0.404 2.57 2.29 7.09 8.84 

CD (0.05%)         

Treatment (T) 0.09  0.005  0.007  0.013  

Storage (S) 0.18  0.009  0.016  0.026  

T X S 0.25  0.013  0.022  0.037  

Results on total soluble solid (TSS) content of fruit are presented in Table 1. A perusal of the data reveals that there was a 

progressive and continuous increase in TSS content of treated fruits with an increase in storage period upto 21 days. The 

highest increase in TSS was observed in control (5.4°B) compared to garlic extract applied fruits. During the storage weight 

loss is mainly due to the water loss and that lead to higher concentration of sugars in fruits. 

There was a gradual declining trend in titratable acidity (TA) content of tomato fruits with advancement in storage periods. The 

decline of acidity is attributed due to increased activity of citric acid glyoxylase during ripening or reduction in acid content may 

be due to their conversion into sugars and further utilization in metabolic process during storage Rathore et al. (2007). Similar 

results were observed by Bhattarai and Gautam (2006).  In contrast to acidity, total sugars was increase both in the bags 

control and treated one in which fruits were kept. The breakdown of polysaccharides into water soluble sugar might be a 

reason for an increase in the sugar content. The findings of Matto et al. (1975) also indicated that starch is completely 

hydrolysed into soluble sugar such as glucose, fructose and sucrose as ripening progresses.  
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Figure 2. Spider web diagram showing the per cent spoilage of tomato fruits during storage 

From the spider web diagram (Figure. 2) it is clear that spoilage was no spoilage upto 15 days, but after word it was 10 % on 

15
th

; 10% on 18
th

 day and 20% at 21
st
 day in control while in garlic extract coated fruits, it was only 10% at 21 days of storage. 

The loss of firmness due to cell wall carbohydrate metabolism during storage has been associated with increased susceptibility 

to infection by fungal pathogens (Conway et al., 1987). 

CONCLUSION 

The garlic extract was found to be very effective in minimizing the spoilage and PLW. Garlic cloves possess various medicinal 

properties itself and therefore the present study shows the future prospective for utilization of extract as coating material.  
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