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Abstract       The purpose of these researches was to establish the most 
adequate fertilization systems of nectarine culture, in order to obtain high 
quality fruits, with adequate biochemical level. The nectarine varieties tested 
have benefited, in culture, of four different variants of fertilization: V1 - control 
(unfertilized), V2 - organic fertilization (with manure), V3 - ground chemical 
fertilization (NPK complex fertilizers), V4 - ground + foliar chemical fertilization 
(NPK + Murtonik). Immediately after harvest, the fruits were stored in three 
storage options:  ambient temperature (5 days), refrigeration storage (28 
days),  modified atmosphere (30 days). At harvest and after storage 
determinations were made on soluble dry matter, soluble carbohydrates and 
titratable acidity. The results reveals that the level of the main biochemical 
indicators in nectarines content varies according to type of culture fertilization 
and varieties of the fruit.   
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The complex phenomena of  growing and maturing 

fruits includes several biochemical reactions which 

have as result the accumulation of certain 

carbohydrates and organic acids varying with species 

and variety, as well as using them in the metabolic 

processes. 

The biochemical modifications which occur into 

the fruit, are characterized by the continuous and 

intense transformations; that’s why they must be 

seriously analyzed in a deep relation with the factor 

action from the circumambience. They may also be 

analyzed to determine the optimum conditions which 

ensure the superior quality of products, a good storage 

capacity and the minimum modifications of the fruits  

chemical composition after harvest. 

The carbohydrates and organic acids content 

modification   in   fruit is correlative with  the 

commercial and nutritional value of these products. 

Therefore, carbohydrates accumulation, during 

growing and maturity period, determines the 

augmentation of fruit energetic values, while the 

diminution of the carbohydrates content during the 

valorization process goes to their  energetic values 

reduction, their firmness decrease and, generally, their 

commercial values [1]. 

Organic acids influence the fruit sensory qualities 

by its action on the flavor. The content in organic acids 

is a good criterion to understand and evaluate the 

metabolic processes of growing, maturity and keeping 

the horticultural products. Practically, the titratable 

acidity value is a criterion for the  better understanding   

the sense  of the metabolism process as well as the 

quality products during  valorization [ 3]. 

During fruit growing, maturity and valorization, 

the content in organic acids suffers several 

modifications: based on  biosynthesis, biodegradation 

or transformations in other organic acids. 

Due to these criteria, in valorization technology it 

is recommended to apply some technological storage 

procedures (low temperatures,  the modification of the 

air composition) that shall determine physiological and 

biochemical  processes inhibition from fruits  to 

maintain longer their commercial values [2,5]. 

The main biochemical indicators determination of 

the fruits (soluble dry matter, soluble carbohydrates, 

titratable acidity) established both the knowledge of the 

level of these components at harvest and the evaluation 

of their evolution during storage, as part of quality 

changes which can occur during storage in certain 

conditions. 

In this paper, there are presented several aspects 

concerning the influence  of the fertilization system on 

biochemical composition level of nectarine fruits and 

its evolution during storage in different systems.  

 

 

 

 

mailto:*%20tantialexe@yahoo.com


 18 

Material and Method 

 
The fruits that were necessary for the research 

were obtained from S.C.D.P. Constanta 

The tested nectarines varieties are  Delta and 

Cora. In the speciality literature [4, 6], these varieties 

are described as follows: 

- Cora – early variety, with ripeness period  in 

the second decade of the June. The fruits are round, 

small, with mass of 90-100g. The colour of the 

epidermis is yellow, covered by red colour on 65-75% 

of the surface, and the colour of the flesh is yellow, 

being adherent to the stone (figure 1).  

- Delta – early variety, with ripeness period  in 

the second-third decade of the June, with round, small 

fruits (90-110g). The colour of the epidermis is yellow, 

covered by red-garnet colour on 60-70% of the surface, 

and the colour of the flesh is yellow, being adherent to 

the stone (figure 2).  
Fruits were harvested at a mature stage. 

Each variety has benefited, in culture, of four 

different variants of fertilization: 

 V1 - control (unfertilized) 

 V2 - organic fertilization (fermented manure)     

 V3 - ground chemical fertilization (NPK 

complex fertilizers in relation to: 15:15:15.) 

 V4 - ground + foliar chemical fertilization (NPK 

complex fertilizers in soil with 15:15:15 and foliar 

feeding with Murtonik 20:20:20). 

At the   Research and Development Institute for 

Processing and Marketing of the Horticultural Products, the 

fruits were stored in three storage variants: 

-  ambient temperature ( T = 26 - 28°C, RH = 65 

- 70%), in 1kg packaging  - warm; 

- refrigeration room ( T = 2 - 4°C, RH = 83 - 

87%), in packs of 1 kg covered with perforated 

polyethylene film - cold storage; 

- refrigeration room   ( T=  2 - 4°C, RH = 92 - 

96%, in 1 kg hermetic packages, so that the 

composition of the atmosphere inside has modified, by 

the reducing of  the O2 content and the increasing    the 

CO2 content and also of  air relative  humidity - storage 

in modified atmosphere -MA. 

Immediately after harvest, before the storage, 

and at the end of storage, determinations and 

biochemical analysis of the main components of 

nectarine fruits (soluble dry matter, soluble 

carbohydrates, titratable acidity) were made. 

The determination methods of the biochemical 

components were: 

- refractometry method, using  ABBE 

refractometer, to determine soluble dry matter;  

- Bertrand titrimetric method, for determination 

of soluble carbohydrates; 

- titrimetric method, for determining titratable 

acidity. 

During keeping, a daily check of thermo - hydro 

factors in the storage room was made, to ensure 

compliance with optimal conditions for quality 

maintaining. We have also appreciated the capacity to 

maintain the quality of fruit, including the emergence 

and development of various diseases while storage. 

The storage period (days) varied depending on 

the storage variant: 

-  warm storage:              5 

-  cold storage:              28 

-  MA  storage :            30 

After removing the nectarines from storage 

space, we made observations on general aspect of the 

fruits and biochemical analysis, to determine the 

evolution of the main components during storage in 

different conditions. 

 

Results 

 
The content of the Delta nectarines, at harvest 

(initially), in the main biochemical components, is 

presented in Table 1. 

 

                                                                                                                                                                Table 1  

The main chemical components of Delta variety nectarines at harvest 

Variant 
Soluble dry matter 

(
0
R) 

Solublecarbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 9.77 6.95 0.93 

V2 11.10 8.57 0.68 

V3 10.74 8.16 0.71 

V4 11.24 8.32 0.68 

Average variety  10.71 8.00 0.75 

 

The results show that the values of biochemical 

indicators from the fruits vary according to variant of 

fertilization applied to nectarine culture. So, the 

content in soluble dry substance is between 9,77
0
R  in 

V1 variant (control) and 11,24
0
R in   V4 variant 

(ground and foliar chemical fertilization).  V2 variant 

(organic fertilizer) is in second place in terms of dry 

substance content, only 0,14
0
R away from V4 variant, 

which took 1
st
 place. On the third place is V3 variant 

(ground chemical fertilization), with 10,74
0
R content in 

soluble dry substance. 

V1 variant is also placed on last place in terms 

of carbohydrate content (6,95%), at  wide difference 

from the others variants, with near content between 

them: 8,57% - V2 variant (1
st
 place), 8,16% - V3 

variant and  8,32% - V4 variant. 
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The organic acids content is between 0,93% in 

V1 variant (1
st
 place) and 0,68% in V2 and V4 

variants.  

By comparison with Delta variety nectarine, the 

Cora variety nectarine had a greater content in soluble 

dry substance and soluble carbohydrate and a lower 

content in organic acids (Table 2). 

 

                                                                                                                                                                Table 2 

The main chemical components of Cora variety nectarines at harvest 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 10.76 8.30 0.71 

V2 11.26 8.91 0.67 

V3 10.80 8.36 0.67 

V4 11.30 8.79 0.66 

Average variety  11.03 8.59 0.68 

 

Analyzing the soluble dry matter content on 

variants, it occurred that in case of  the Cora variety, 

V1variant had the lowest value of this indicator 

(10.76%), and V4 variant  had the highest value 

(11.30%), closely followed by V2 variant (11.26%). 

The soluble carbohydrate content presents the 

highest value for the V2 variant  (8.91%) and lowest 

for the V1 variant (8.30%). 

In case of titratable acidity the differences 

between the four variants are small, however the V4 

variant  has  the lowest content in malic acid (0.66%), 

but V1  variant,  the highest content (0.71%). 

The evolution of biochemical components of 

Delta variety nectarines during storage in the three 

variants of storage is presented in Tables 3 to 5. 

During warm storage for 5 days, the content of 

soluble dry matter of Delta variety nectarines 

increased, while soluble carbohydrate content and  

malic acid decreased, a process noted in all four 

variants of fertilization  (Table 3). 

 

 

Table 3 

The main chemical components of Delta variety nectarines after warm storage 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 12.39 5.70 0.79 

V2 12.73 6.56 0.63 

V3 11.53 7.09 0.66 

V4 12.19 6.81 0.64 

Average variety  12.21 6.54 0.68 

 

During cold storage for 28 days of Delta variety 

nectarines  it is also observed an increasing value in 

soluble dry matter content and decreasing value in 

soluble sugars and titratable acidity, but with a lower 

intensity, as shown in Table 4. 

 

Table 4 

The main chemical components of Delta variety nectarines after cold storage 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 11.72 6.67 0.88 

V2 11.49 8.25 0.66 

V3 11.38 8,01 0.69 

V4 11.42 8.11 0.62 

Average variety  11.50 7.76 0.71 

 

Fruits storage in modified atmosphere has 

reduced the intensity of biochemical transformations 

that took place yet in the same direction, increasing in 

soluble dry matter content and decreasing in soluble 

carbohydrate content and malic acid, situation 

described in Table 5. 
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Table 5 

The main chemical components of Delta variety nectarines after storage in modified atmosphere (MA) 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbo-hydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 11.08 6,51 0.87 

V2 11.25 8.08 0.67 

V3 11.07 7.96 0.67 

V4 10.99 7.81 0.62 

Average variety  11.09 7.59 0.71 

 

The biochemical modifications occurred during 

Cora variety nectarines storage in the three variants are 

shown in Tables 6 to 8. 

The high temperature during storage favors the 

deployment with a great intensity of biochemical 

processes in fruits, such as after 5 days of warm 

storage the content in soluble dry matter increased 

much, whereas the soluble sugars, respectively malic 

acid fell much, compared with the others storage 

methods.  (Table 6). 

 

Table 6 

The main chemical components of Cora variety nectarines after warm storage 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 12.23 6.50 0.63 

V2 12.21 7.32 0.54 

V3 12.12 6.08 0.58 

V4 12.21 7.27 0.53 

Average variety  12.19 6.79 0.57 

 
The lower  temperature during cold storage 

leads to the slow rhythm of these biochemical 

processes, such as soluble dry matter increased with 

0.69% from the time of harvest and the content in 

soluble carbohydrates and titratable acids lowers with 

0.18% , respectively  0.02% (Table 7). 

 

Table 7 

The main chemical components of Cora variety nectarines after cold storage 

        Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 11.69 8.26 0.66 

V2 11.92 8.66 0.66 

V3 11.36 8.15 0.64 

V4 11.93 8.58 0.66 

Average variety  11.72 8.41 0.66 

 

The cold effect is more pronounced in case of 

the change of the air gaseous composition, by 

increasing the concentration of the carbon dioxide in 

storage space. During storage in modified atmosphere, 

the soluble dry matter content of the peaches has 

grown a little against initial moment (with 0,17%), and 

titratable acidity and carbohydrate decreased 

insignificantly on the same time, as evidenced in Table 

8.

 

Table 8 

The main chemical components of Cora variety nectarines after storage in modified atmosphere (MA). 

Variant 
Soluble dry matter 

(
0
R) 

Soluble carbohydrates 

(%) 

Titratable acidity 

(malic acid/100g) 

V1 10.85 8.34 0.66 

V2 11.48 8.66 0.68 

V3 10.89 8.00 0.70 

V4 11.58 8.54 0.66 

Average variety  11.20 8.38 0.67 
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Conclusions 

 
- Content of nectarine fruits in main biochemical 

indicators (soluble dry matter, soluble carbohydrate, 

organic acids) varies depending on variety and crop 

fertilization system. 

- Of the two studied varieties, Cora variety 

nectarines is distinguished by higher content in soluble 

dry matter (11.03
0
 R) and soluble sugars (8.59%) and 

by lower content in organic acids (0.68), compared 

with the Deltal variety. 

- In terms of biochemical, nectarines obtained 

from the culture fertilized with organic fertilizers and 

those from culture fertilized with chemical fertilizer 

incorporated into soil and foliar fertilization gave the 

best results. Organic fertilization presents, furthermore, 

the advantage of obtaining ecological fruits. 

- During fruits storage period, the biochemical 

composition varies. Thus, whereas the content in 

soluble dry matter increases, the content in soluble 

carbohydrate and acidity reduce in the both studied 

varieties (Delta, Cora). The intensity of these processes 

varies depending on the storage condition . The 

biodegradation of organic acids and carbohydrates is 

influenced by storage temperature, which is one of the 

key factors regulating the speed of maturation 

processes. As the storage temperature is higher, the 

biodegradation is even more pronounced. The chemical 

composition of the air in storage space is also an 

important factor, which makes the level of organic 

acids and carbohydrate in fruits storage. 
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