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ABSTRACT The study devoted to the definition of apple fruit preservation with the output of standard products above 90%. The four 
apple fruit varieties were selected for studies: Idared, Golden Delicious, ReinetteSimirenko, Florina. The fruits were collected in the 
harvesting stage of maturity from the orchard entered the trade fruiting season with the normal yield and good phytosanitary 
condition. The temperature in the storage chamber was , relative humidity 90 ... 95%. The methods of variation statistics were 
used in the data analysis and processing and model prediction value of the final result. By using interpolation method Lagrange in 
the evaluation of experimental data the survival time of apple fruits was accurately determined with the output of standard 
production above 90%. The obtained data show that the average estimated survival time of apple fruit was slightly lower compared 
with the actually received. A maximum preservation characterized the apple fruits of variety Florina and minimal - the Golden 
Delicious variety. The main weather factor that has the most significant impact on the safety of apple fruits is average of maximum 
temperature during last month of the fruit formation. The dominant influence on the preservation of  ReinetteSimirenko apple fruits 
was a ratio phenol / polyphenol oxidase activity (Ph / PHO), while antioxidant enzymes are crucial for the preservation of  Idared 
and Florina varieties. The excessive weight losses during storage of the fruits of apple varieties Golden Delicious caused an 
imbalance of antioxidant defense system and significantly reduce survival time. 
Keywords: survival time, weather, apple, weight loss, standard products, disease, antioxidants. 

 
 

 
 

-  

 

 [1, 2].  

   
-

  
 [3]. 

  
 [4]. 

  

. 
 

  
  

[5 - 9]. 
 

 

 
  

 
 

 
 

 

 
  

  

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

181 

_______________________________________________________

_______________________________________________________© . . , . . , 2016



.  

 
 [10].  
 

 
 

 
 

 
 

2003-

 

 
 

   

- 
1

 
 

 
 

 

(V=19,1%). 

1 ). 

 
1  

  
 

.  

. 

 

 
 [12].   

 

2+b
 

. 

 . 

 

(V=28,5%).   
 

 

2 3 1 3 1 2
1 2 3

1 2 1 3 2 1 2 3 3 1 3 2

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

182 

_______________________________________________________

_______________________________________________________



 
 2  

  
 

 

 
 - 

 

r=0,87) 

r=0,68). 

:  
  

1  2 3 4  5  
6  420,454 

  

1  
 

2 -  
 

3  
 

 

4  

 
5  

 

6   
 

2)  0,92, 
 

F(6,3)   
 19,231. 

 
 

  
  

 
- 

 
 

 
 

maxT  
m nT  

maxT  
 min - 

 
 

1 3  607,927, 
  

1  
 

3  

  

2)  0,82, 
 

F(2,7)   
19,306. 

1  3  

 
 

1 2  684308, 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

183 

_______________________________________________________

_______________________________________________________



  

1  
 

2  
 

2)  0,74, 
 

F(2,7)   
27,364. 

1 
 (0,04 2 - 

 

 
 

2  1  3 4 5  
 6,390 6 7  237,083 

  
     1   
     2 -  

 
      3  

 

4   
 

 5 - 

 

6  
 

7  

%) 

2)  0,77, 
 

F(7,2)   
 42,931. 

 
 

5  4  219,787, 
  

4  
 

 5 - 

 

2)  0,75, 
 

F(2,7)   
24,011. 

4 

5 - 

 

.  
 

1 2 3 472,239 
  

1  

 

2  

 
3  

 

2)  0,90, 
 

F(3,6)   
 15,236. 

  

1 2  472,888, 
  

1  

 

2  

 

2)  0,90, 
 

F(2,7)  
14,131. 

2 

1 - 

 

 
 

1  2 260,926 
  

1  

 

2  
 

 (R2)  0,76, 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

184 

_______________________________________________________

_______________________________________________________



 
F(2,7)   

 15,568. 

 

1  262,125, 
  

1  

 

2)  0,76, 
 

F(1,8)  
14,625. 

 

 
 

  [13]

4. 
 

 
4  

: 
    

  
 

 -  
-  

. 
 

) 

 
  

 
 

  
- 

 

 

 
 

 [14].  
 

 5  
 

 

 . 
 

 
 

1. 

90%. 
2. 

 
3. 

  
, 

 
 

4. 
 

. 
 
 
 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

185 

_______________________________________________________

_______________________________________________________



  
 

1 , 

 / 
  // 

. .  2005.  .   
. 150-152. 

2 Fourie, P. C.  Fruit and human nutrition / P.  C.  Fourie // 
Fruit Processing.  1996.  P. 20-39.  doi:10.1007/978-1-
4615-2103-7_2. 

3 Jijakli, M. H. State of the Art and Challenges of Post-
harvest Disease Management in Apples / M. H. Jijakli, 
P.Lepoivre // Fruit and Vegetable Diseases.  2004.  . 

 P. 59-94.   doi:10.1007/0-306-48575-3_3. 
4 Jan, I. Influence of storage duration on physic-chemical 

changes in fruit of apple cultivars / I. Jan, A. Rab // J. of 
Animal & Plant Sciences.  2012.  .  P. 708-714.   

5 El-Ramady, H. R. Postharvest Management of Fruits and 
Vegetables Storage / H. R. El- -

 // 
Sustainable Agriculture Reviews.  2015.    
P. 65-152.  doi:10.1007/978-3-319-09132-7_2. 

6 Paul, V. Role of internal atmosphere on fruit ripening and 
storability-a review/ V. Paul, R. Pandey // J. of Food 
Science and Technology.  2014.   P. 1223-1250.  
doi:10.1007/s13197-011-0583-x. 

7 , . .      
     

 / . .  // -  
  .  2015.    

. 38-43.  doi:10.15587/1729-4061.2015.37171. 
8 Mitropoulos, D. 

as a quality index of mass loss degradation during storage / 
D. Mitropoulos, G. Lambrinos // J. of Food Quality.  
2007.   30.  P. 527-537.  doi:10.1111/j.1745-
4557.2007. 00140.x. 

9 Paull, R. E. Effect of temperature and relative humidity on 
fresh commodity quality / R. E. Paull // Postharvest Biology 
and Technology.  1999.  V. 15. Issue 3.  P. 263-277.  
doi:10.1016/0925-5214(98)00090-8. 

10 ,   
   

 // 
.  

 2015.  62 (1171).  160-165.  ISSN 2079-
5459. 

11 , . .    (   
   ) / 

 .  .  1985.   
12 ,   

 
 .   .  

2004.   
13  

.   1993.   
14 ,  

 /    
// .  2015.  31.   

- 85.  
 
 
 
 
 
 

Bibliography (transliterated) 
 

1 Gurin, A. V. Predvaritel'naja ocenka vlijanija sposoba 
hranenija na pokazateli sohranjaemosti plodov jabloni 
belorusskogo assortimentu i ih biohimicheskij sostav 
[Preliminary assessment of the effect of storage method on 
apple fruits indicators keeping the Belarusian assortment 
and their biochemical composition] Vesti nacional'noj 
akademii nauk Belarusi. Serija agrarnyh nauk [Conduct of 
the National Academy of Sciences of Belarus. Series of 
Agrarian Sciences], 2005, 5, 150-152. 

2 Fourie, P. C.  Fruit and human nutrition. Fruit Processing. 
1996. 20-39, doi:10.1007/978-1-4615-2103-7_2. 

3 Jijakli, M. H., Lepoivre . State of the Art and Challenges 
of Post-harvest Disease Management in Apples. Fruit and 
Vegetable Diseases, 2004, 1, 59-94, doi:10.1007/0-306-
48575-3_3. 

4 Jan, I., Rab, . Influence of storage duration on physic-
chemical changes in fruit of apple cultivars. J. of Animal & 
Plant Sciences, 2012, 22(3), 708-714.   

5 El-Ramady, H. R., Domokos-Szabolcsy, E., Abdalla, N. 
, M. Postharvest Management of Fruits 

and Vegetables Storage. Sustainable Agriculture Reviews, 
2015, 15, 65-152, doi:10.1007/978-3-319-09132-7_2. 

6 Paul, V., Pandey, R., Role of internal atmosphere on fruit 
ripening and storability-a review. J. of Food Science and 
Technology, 2014, 51, 1223-1250, doi:10.1007/s13197-011-
0583-x. 

7 Priss, O. P. Chilling-injury reduction during the storage of 
tomato fruits by heat treatment with antioxidants. Eastern-
European Journal of Enterprise Technologies, 2015, 
1/6(73), 38-43, doi:10.15587/1729-4061.2015.37171. 

8 Mitropoulos, D., Lambrinos, G. 
density changes as a quality index of mass loss degradation 
during storage. J. of Food Quality, 2007, 30, 527-537, 
doi:10.1111/j.1745-4557.2007.00140.x. 

9 Paull, R. E. Effect of temperature and relative humidity on 
fresh commodity quality. Postharvest Biology and 
Technology, 1999, 15(3), 263-277, doi:10.1016/0925-
5214(98)00090-8. 

10 Serdyuk, M., Velichko, I., Baiberova, S. Prediction of 
mass losses of apple fruit during cold storage. Bulletin of  
NTU "KhPI". Series: New solutions in modern technologies. 

 Kharkiv: NTU "KhPI", 2015, 62(1171), 160-165, ISSN 
2079-5459. 

11 Dospehov, B. A. Metodika polevogo opyta (s osnovami 
statisticheskoj obrabotki rezul'tatov issledovanij) [Methods 
of field experience (with the fundamentals of statistical 
processing of the results of research)], Moskov: 
Agropromizdat, 1985, 351 p. 

12 Polovko, A. M., Butusov, P. N. Interpoljacija. Metody i 
komp'juternye tehnologii ih realizacii [Interpolation. 
Methods and computer technology implementation], 
SanktPiterburg: BHV Peterburg, 2004, 320 p. 

13 Saati, T. Prinjatie reshenij. Metod analiza ierarhij [Making 
decisions. The method of analysis of hierarchies], Moscov: 
Radio i svjaz', 1993, 226 p. 

14 Serdyuk, M., Velichko, I., Baiberova, S. Okysnyj stres i 
antyoksydantna systema zakhystu plodiv iabluni [Oxidative 
stress and antioxidant system protecting fruit apple], 
Kharchova nauka ta tekhnolohiia [Food science and 
technology], 2015, 31, 79 - 85. 

 

 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

186 

_______________________________________________________

_______________________________________________________



  (About authors) 
 

  
 

e-mail: igorserduk@mail.ru
Serdyuk Marina  Candidate of Agricultural Sciences (Ph.D.), Docent, Associate Professor, Department of technology of 

processing and storage of agricultural products, Tavria State Agrotechnological University, Melitopol, Ukraine, -mail: 
igorserduk@mail.ru. 

   
 

 ; e-mail: nonnagap@mail.ru 
Gaprindashvili Nona  Candidate of Agricultural Sciences (Ph.D.), Docent, Associate Professor, Department of technology of 

processing and storage of agricultural products, Tavria State Agrotechnological University, Melitopol, Ukraine, e-mail: 
nonnagap@mail.ru. 

 
 

,   /    // 
.   2016.  12 (1184).  181-187.   doi:10.20998/2413-

4295.2016.12.27.  
 

Please cite this article as: 
Serdyuk, M., Gaprindashvili, N. Definitions of apple fruits preservation. Bulletin of NTU "KhPI". Series: New solutions in 

modern technologies.  Kharkiv: NTU "KhPI", 2016, 12 (1184), 181-187, doi:10.20998/2413-4295.2016.12.27. 
 

 
,   /    // 

.   2016.  12 (1184).   
181-187.   doi:10.20998/2413-4295.2016.12.27.   

 
 , 

 
 - 

 
    

 
 

 (received) 11.03.2016 

 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

187 

_______________________________________________________

_______________________________________________________


