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Abstract         Maturity and quality in melon are usually evaluated from 
different point of views by consumers, farmers and traders. Usually, 
consumers recognise good fruits regarding their corresponding shape, colour 
and weight and appreciate them for their sweetness, flavour and flash texture. 
Other features like skin resistance, some components biosynthesis and 
biodegradation and pest resistance are of major interest for traders, but for 
the farmers the quantitative and qualitative efficiency, precocity and pest 
resistance are also important. In this research paper we discuss the 
physiological and biochemical changes during the last days of maturation and 
the increasing or decreasing manner of the content in total dry matter, water, 
soluble dry matter, β carotene, ascorbic acid and respiration intensity. 
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This paper presents the variation of some 

physiological and biochemical parameters during the 

ripening process. Fruit quality and consumer 

acceptability in melon are strongly related to the 

concentration of soluble solids content in the ripened 

fruits. It is well-known the fact that melons need 10% 

soluble solids at the harvesting moment. The size and 

the quality of mature melons are also determined by 

the accumulation of water and total dry matter. Flesh 

colour represents another important feature regarding 

fruits quality assessment. In this research paper we 

discuss the physiological and biochemical changes 

during the last days of maturation and the increasing or 

decreasing manner of the content in total dry matter, 

water, soluble dry matter, β carotene, ascorbic acid and 

respiration intensity. 

 

Materials and Methods 

 
Three sets of experiments were conducted in 

summer of 2002, 2003 and 2004 using five cultivars of 

melon. The melon plants were grown under greenhouse 

ordinary conditions, at the Vegetable Research Station 

in Bacau. The experiments were carried out for 21 

weeks, from April 15 to September 22. The melon 

seedlings were planted in the greenhouse soil 35 days 

after the sowing time. Main temperature ranged from 

28°C to 38.5°C.  

All investigations were performed during the 

ripening process. The physiological and biochemical 

changes concerned the content in total dry matter, 

water and minerals, soluble dry matter, β carotene, 

ascorbic acid and respiration rate. We analyzed these 

parameters because of their importance in melons 

quality.  

Total dry matter and water content were 

determined by drying the fresh flash (of known weight) 

at 105°C for 24 hours, after that the values being 

expressed in percents. 

The soluble dry matter content was 

determined using refractometer method, and then, 

expressed in percents. 

Respiration intensity (mgCO2/kg/hour) was 

assessed in the detached fruits by measuring the CO2 

volume using RIKEN analyser.  

The most important pigment in melon flash, 

responsible for orange colour (β carotene), was 

extracted in petrol ether and determined at 

spectrometer at λ=415 nm. Content of β carotene is 

expressed in mg/100g. 

Acid ascorbic content was extracted in oxalic 

acid and determined with Nexus spectrometer (FT-IR). 

The quantity of ascorbic acid is expressed in mg/100g. 

 
Results and Discussions 

 
Melons are known like climacteric fruits. We 

observed in figure 1 how the respiration rate increased 

from 35.48 mg CO2/kg/hour (at 59 days from anthesis) 

to 58.92 mg CO2/kg/hour at second determination (74 

days after anthesis). Between the first two 

determinations we noticed an increasing of 1.66 times 

and between the first and last determination the 

increase was only 1.29.  

After 74 days from anthesis all fruits reached 

a climacteric point. Later on, the respiration intensity 
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decreased 1.29 times in eleven days until the next 

determination. 

 

As we can see in figure 2 the content in 

soluble dry matter is enlarged during ripening process. 

At first determination the average was 4.35%. We 

observed an increasing of 1.33 times at the second 

determination and 1.74 times between the first and the 

third one. It is considered that from the moment when 

melons reach minimum 10% soluble dry matter they 

are mature enough for harvesting, being able to 

respond to exogenous ethylene treatment.  

In spite of all these, there is no significant 

change in the total sugar content, because melons have 

essentially no starch reserve so there is no source of 

carbohydrate to convert to sugar. 
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Fig.1. Respiration intensity of five 

melon cultivars 

 

Fig. 2 Variation of soluble dry 

matter in melon fruits 

 

 

Concerning the flash colour we observed the 

manner how the chlorophyll content drops gradually 

with a final rapid decline, coinciding with carotenes 

synthesis and ripening process. The most important 

carotene is β carotene. This one was determined with 

spectrometer at λ= 451 nm. 

Pigmentation process commences in the 

centre of the fruits, near seminal cavity and progress 

outward trough the skin until the flash is uniform, more 

or less orange (depends of cultivar) at fully maturity. 

In our first determination, after 59 days from 

antesis the middle content in carotene was 0.53 

mg/100g. The highest content was registered at 

genotype Jingu 4 (1.10 mg/100g) and the lower at 

genotype ENESCO (0.19 mg/100g). After 74 days 

from anthesis we can see an increasing of 1.47 times. 

Variety. ENESCO registered the highest increasing 

(0.9 times). At the last determination, after 85 days 

from anthesis, β carotene content increased 2.48 times 

compared to the first determination after at 59 days 

from anthesis (figure 3).  

Ascorbic acid is the most important vitamin in 

melon fruits, reason for what these fruits are strongly 

recommended in human nutrition. 

We noticed that the ascorbic acid content in 

melon fruits decreased during the maturation process, 

due to its oxidation and transformation in other 

compounds.  

The degradation speed depends on the 

intensity of metabolic process, its perishable and 

storage conditions. Our study relives that the ascorbic 

acid content decreased during ripening process from 

7.41 mg/100g (59 days after anthesis) to 6.75 mg/100 g 

(85 days from anthesis). The decreasing was 1.19 times 

at 85 days after anthesis (figure 4). 
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Fig.3Variation of β carotene Fig.4 Variation of ascorbic acid 

 

The melon fruits are known like very juicy 

fruits. The water content in melon fruits was very high. 

Through the ripening process we observed a 

diminishing of water content from 94.83% in our first 

determination (59 days after anthesis) to 92.35% (85 

days after anthesis). In the same time, the content in 

total dry matter amplified from 5.17 % to 7.65% (table 

1).

  

 

Table 1  

Variation of water and total dry weight in melon fruits 

 

% Water content Total dry weight 

Cultivars/DAA 

DAA 

59 74 85 59 74 85 

Retato deli 

ortolani 
93,20 92,15 91,44 6,80 7,85 8,56 

Jingu 4 94,10 93,89 93,13 5,90 6,11 6,87 

Briliant 94,39 92,11 89,34 5,61 7,89 10,66 

Esential 96,30 96,15 95,70 3,70 3,85 4,30 

Enesco 96,15 93,70 92,12 3,85 6,30 7,88 

Average 94,83 93,60 92,35 5,17 6,40 7,65 

 

Conclusions 

 
1. Melons are climacteric fruits, so respiration 

reaches a maximum peak and after that the 

process intensity decrees. 

2. β carotene content increased during ripening 

process, the increasing between the first and 

last determination was 2.43 times. 

3. Regarding ascorbic acid content, we observed 

1.19 times decrees between the first and last 

determination.   

4. Water content decreased 1.02 times in 26 

days, between the first and the last 

determinations. In opposite, the content of 

total dry matter increased during the ripening 

process, around 1.47 times in the same period.    

5. Soluble dry matter rose during maturation 

process, from 4.40% to 7.14% in 26 days. 
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