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The pesticides belonging to organo-chloride group was the subject of many controversial argues during their 
utilization in agriculture. Their extremely high toxicity both for human beings and animals consuming those 
produce and also for the useful entomo-fauna in that agro-system led to their gradual elimination, their 
utilization being now forbidden. The organo-chloride substances observed were: α. β. γ HCH – hexa-
chlorine-cyclohexane, op and pp DDE (orto-para and para-para dichlor-diphenil-dichloretena). op and pp 
DDD (orto para and para para dichlor-diphenil-dichloretan). op and pp DDT (orto para and para para dichlor-
diphenil trichlor etan). The pesticides involved were used many years ago (for instance DDT) or they were 
applied in soil before tree planting (ex. Sinolintox based on HCH or against the soil pest (Melolontha 
melolontha, Grillotalpa grillotalpa. Otyorincus spp. larves) following the laboratory analyses they were 
found in fruit. This paper show the data recorded with the laboratory analyses done for apple, sweet cherry, 
strawberry and currant to determine the residues of organo-chloride pesticides and to classify then in the 
admitted limits according to present regulations. 
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1.Introduction  
 
It is well known that the fruit trees and small fruits species, besides several biochemical components with a 
high energetical and therapeutical value, contain pesticides residues following the phitosanitary application 
against deseases and pests. These residues where accumulated in soil and also in shallow water tables. 
Among the pesticides used during a long period, diorgano-chlorydes stirred many controversies as a result of 
their high toxicity on the crop and, certainly, on the consumers and also of their negative influence on the 
biocenotic balance in the soil agroecosystem. 
This let to their gradual elimination to protect for a relatively short time, and they are presently forbidden as 
it is stipulated in EU Directive. 
Investigation on the remanence and accumulation of the residues in soil and fruits were carried out since the 
6th decade of the past century (Bowman, 1965; Whealthey, 1965; Edwarts, 1966) until presently (Floru et al. 
1979, Stanculescu et al., 1996). The results obtained were not entirely conclusive, they being much 
influenced by the soil tipe, timing date, amount per hectar, product formulations, and not the least, by the 
climatic conditions of the year. 
As it was mentioned before, the pesticides belonging to the organo-chlorinated group are forbidden in 
agriculture, but they still are presently in soil and water table as a result of their long accumulation and slow 
degradation in the environment. With that in view, some studies for identification the organo-chlorinated 
residues in the fruit of trees and small fruits and strawberry were employed. 
 
2.Material and methods 
 
The experiments were done between 2005-2008, and used fruits from several experimental locations at 
Pitesti Maracineni, and the organo-chlorinated residues were done at the Food Chemistry Institute of 
Bucharest. 
There were determined the following residues in fruit α, β and γ HCH, op and pp DDE, op and pp DDD, op 
and pp DDT. 
The fruit samples were taken from the following species: apple, plum, sweet and sour chery, black and red 
currant and strawberry. The applications against soil pest (Melolontha melolontha) for apple or Othyorinchus 
for strawberry were also monitorized. 
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The fruit for analysis were picked at ripening time for each species of variety and only for apple some 
analysis were performed during the storage period. 
The residues were determined by the gas chromatography. 
 
3.Results and discussions 
 
Analyzing the residues in apples (for the 2005 crop) from several places after a short time in the storage 
house (table 1), one could see the presence of the βHCH fraction over the maximum admitted limit (MAL: 
0.01 mg/Kg fruit), and in some cases the accepted values were ten times exceeded (Maracineni C F3 with 
0.4205 and 0.4434 mg/Kg fruit in Florina cv. and Idared cv., respectively). 
Also DDT, DDD, DDE isomers expressed as DDT are close to 0.1 mg/kg in eight cases. 
The presence βHCH in fruit is surely a result of using Sinolintox in high amounts against other pests, but this 
insecticide remains in soil for many years. 
Table 2 shows the results of residual analyses of fruit from the same crop and places after 110 days of 
storage. The values of βHCH isomer went down below the maxim admitted limits. Higher values of HCH 
isomer were in three cases (Bilcesti, with Kalther de Boemia and Wagner cvs. and Maracineni, with Florina 
cv.). The total of DDD, DDE, DDT isomers expressed in DDT is still high in two of eight cases investigated. 
In 2006, fruits of two plum cvs.: Tuleu gras and Stanley from Stefanesti-Valea Mare, Arges, were analysed 
and the results on the organochlorinated residues were given table 3. 
One can see, that in the plum orchards Stefanesti-Valea Mare, Arges, no organochlorinated residues in soil or 
water table were found. 
Table 4 and 5 indicate the analysis of data found with sweet and sour cherry, black and red currant, 
strawberry, harvested in 2007. 
The Red Gauntled cv. strawberry in the experimental plot in Leordeni, Arges, had βHCH beyond the MAL, 
while Magic cv. under the same conditions had a slight value below this limit. 
In case of Premial cv. (Maracineni C plot) the organochlorinated residues were much higher and showing a 
serious concern (Table 4). In case of Gemersdorf sweet cherry cv. the total isomers DDD, DDE, DDT had 
high values (0.0775), so that other phito-protection strategies should be adopted for this species. The same is 
valuable for the sour cherry (table 4). 
Table 5 indicates the determinations of the organochlorinated residues from the soft berries: black and red 
currant, strawberry all harvested from the experimental plot in Maracineni location. 
In strawberry, the residual values are within the MAL, but in the red and black currant the values of β HCH 
are beyond this limit. 
Those residues proved the presence of the Sinolintox insecticide in soil. The Sinolintox was applied when 
this crop was established. In 2008, other residual analyses in fruit of new apple cultivars were performed vs. 
the Idared control treatment, after 130 days following their storage under controlled temperature (3-4ºC), 
table 4. 
In most investigated cultivars, the β BHC and dieldrin were found below the MAL. In the Idared cv. control 
treatment (Maracineni F1), metoxiclor (CH3-O-Cl) was identified with values beyond MAL (0.013 mg/Kg 
fruit). 
 
4.Conclusions 
 
The pesticides application (organochlorinated) in fruit orchards, raised problems of continous contamination 
of the fruit yield. 
The residue values in fruit depend on the rate of application of the organochlorinated pesticides per unit area, 
on the number of years after application, on soil type, climatic conditions and fruit species or cultivar. 
The presence of organochloride pesticides in soil after many years proved that they slowly degradated in soil 
and metabolization in tree was also low. 
The new fitoprotection strategies impose the elimination of organochloride pesticides and application of less 
polluting products. 
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Table1. Content of Organochlorinated pesticides in apples (picked up in 2005 in several locations) 
 

Analysis date: 30.10. 2005 
   LMA: 0.01mg/Kg 

Nr. 
crt. Location Apple cvs. Alfa 

HCH 
Beta 
HCH 

Gama 
HCH Op DDE Pp DDE Op DDD Pp DDD Op DDT Pp DDT 

DDT 
(sum of isomers: DDT, 

DDE, DDD) 

1 Bilceşti-C.lung Renet 
Baumann 0.0030 0.1655 0.0013 0.0003 0.0006 0.0002 - 0.0003 0.0005 0.0019 

2 Bilceşti-C.lung Wagner 
premiat 0.0010 0.0537 0.0017 0.0001 0.0016 0.0023 0.0006 0.0019 0.0027 0.0092 

3 Bilceşti-C.lung Kalther de 
Boemia 0.0007 0.0264 0.0014 0.0003 0.0003 0.0013 0.0004 0.0003 0.0016 0.0042 

4 Mărăcineni F1 Florina 0.0001 0.0119 0.0015 - 0.0005 - - 0.0008 0.0010 0.0023 
5 Mărăcineni F2 Idared 0.0007 0.0198 0.0012 - 0.0004 0.0002 - 0.0005 0.0004 0.0015 
6 Mărăcineni C Idared 0.0019 0.8052 0.0043 0.0002 0.0019 0.0002 0.0007 0.0011 0.0041 0.0082 
7 Colibaşi F3 Florina 0.0003 0.4205 0.0091 0.0001 0.0011 0.0002 0.0002 0.0010 0.0017 0.0043 
8 Colibaşi F3 Idared 0.0007 0.4434 0.0034 0.0002 0.0011 0.0011 0.0005 0.0011 0.0015 0.0055 

 
      Number of applications: 9  
 
      Active incredients in the control applications:  

• Organo-phosphoric products (malation, dimetoat), piretroises (cipermetrin), gama HCH (endosulfan) 
• Dicarbamates (mancozeb), acid carbamic (carbendazim), bensimidasoles (tiofanat metil), diazine 

(fenarimol), triasoles (miclobutanil), Cu, etc. 
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Tablel 2. Content of Organochlorinated pesticides in apples (harvested in 2005 in several locations) 
 

Analysis  date: 15.02. 2006 
  LMA= 0.01mg/Kg 

Nr. 
crt. Location Apple cvs. Alfa 

HCH 
Beta 
HCH 

Gama 
HCH Op DDE Pp DDE Op DDD Pp DDD Op DDT Pp DDT 

DDT(sum of 
isomers DDT, 

DDE,DDD) 

1 Bilceşti-C.lung Renet 
Baumann 0.0019 0.0002 0.0079 0.0001 0.0007 0.0004 0.0003 0.0003 0.0008 0.0026 

2 Bilceşti-C.lung Wagner 
premiat 0.0026 0.0003 0.0105 0.0002 0.0023 0.0006 0.0014 0.0008 0.0026 0.0079 

3 Bilceşti-C.lung Kalther de 
Boemia 0.0005 0.0002 0.0107 0.0003 0.0036 0.0003 0.0001 0.0008 0.0004 0.0055 

4 Mărăcineni F1 Florina 0.0012 0.0021 0.0147 0.0004 0.0046 0.0001 - 0.0026 0.0062 0.0139 
5 Mărăcineni F2 Idared 0.0002 0.0003 0.0089 0.0001 0.0014 0.0005 0.0009 0.0005 0.0028 0.0062 
6 Mărăcineni C Idared 0.0001 0.0006 0.0035 - 0.0002 0.0003 0.0002 0.0005 0.0019 0.0031 
7 Colibaşi F3 Florina 0.0003 0.0003 0.0086 0.0001 0.0002 0.0002 0.0002 0.0008 0.0014 0.0029 
8 Colibaşi F3 Idared 0.0014 0.0002 0.0069 0.0001 0.0005 0.0004 0.0004 0.0002 0.0026 0.0042 

 
     Number of applications: 9  

     Active incredients in the control applications:  
• Organo-phosphoric products (malation, dimetoat), piretroises (cipermetrin), gama HCH (endosulfan) 
• Dicarbamates (mancozeb), acid carbamic (carbendazim), bensimidasoles (tiofanat metil), diazine 

(fenarimol), triasoles (miclobutanil), Cu, S, etc. 
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Table 3. Content of Organochlorinated pesticides in two plums cvs. (Tuleu gras and Stanley), 
( picked in 2006) in location Ştefăneşti-Valea Mare Argeş 

 
      Analysis date: 28. 08. 2006 
LMA: 0.01mg/Kg 

 

Nr. 
crt. Cvs Alfa 

HCH Beta HCH Gama HCH op DDE pp DDE Op DDD pp DDD op DDT pp DDT 

DDT (sum of 
isomers 

DDE,DDD,DD
T) 

1 Tuleu gras 0.0016 0.0003 0.0076 0.0001 0.0007 - 0.0007 0.0004 0.0006 0.0025 
2 Stanley 0.0010 0.0001 0.0053 0.0004 0.0009 0.0003 0.0002 0.0003 0.0003 0.0024 

            
     Number of applications: 7  

• Organo-phosphoric products (malation, dimetoat), piretroises (cipermetrin), gama HCH (endosulfan) 
• Dicarbamates (mancozeb), acid carbamic (carbendazim), bensimidasoles (tiofanat metil), diazine 

(fenarimol), triasoles (miclobutanil), Cu, S, etc. 
 
 
 
 
 
 
 
 
 
 
 
 
  



 150

Table 4. Content of Organochlorinated pesticides in fruit of the sweet and sour chery, black and red currant and strawberry 
(picked in 2007 in several locations) 

         
Analysis date: 11.06.2007 

LMA: 0.01mg/Kg 
 

Nr. 
Crt. Location Specia/Soi Alfa 

HCH 
Beta 
HCH 

Gama 
HCH op DDE pp DDE op DDD pp DDD op DDT pp DDT 

DDT 
(sum of isomers 
DDE,DDD,DD

T) 
1 Mărăcineni C Căpşuni Premial 0.0049 - 0.0044 - 0.0070 0.0026 - - - 0.0096 
2 Leordeni-Argeş Căpşuni    Red 

Gauntlet 
0.0070 0.0115 0.0038 0.0036 0.0003 0.0006 0.0001 0.0030 0.0017 0.0093 

3 Leordeni-Argeş Căpşuni Magic - 0.0079 - - 0.0010 - - - - 0.0010 
4 Mărăcineni C Cireşe       Van 0.0010 0.0053 - - 0.0007 - - - - 0.0007 
5 Mărăcineni C Cireşe Gemersdorf 0.0036 0.0180 0.0178 0.0140 0.0039 0.0204 0.0134 0.0154 0.0104 0.0775 
6 Mărăcineni C Vişine 

Crişana 
0.0040 0.0189 0.0034 0.0039 0.0009 0.0019 0.0034 0.0041 0.0019 0.0161 

 
    Number of applications: 7  

     Active incredients in the control applications: organo-phosphoric, piretroizes, ditiocarbamates,      
   benzimidazoles, Cu, etc. 
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Table 5. Content of Organochlorinated pesticides in strawberry, black and red currants ( picked in 2007) in Maracineni C location 
 

Analysis date: 28.05.2007 
LMA: 0.01mg/Kg 
 
Nr. 
crt Species Alfa HCH Beta 

HCH 
Gama 
HCH op DDE pp DDE op DDD pp DDD op DDT pp DDT DDT (sum of isomers DDE, 

DDD, DDT) 
1 Căpşun 0.0060 0.0071 0.0052 0.0002 0.0001 0.0004 0.0014 0.0021 0.0009 0.0042 
2 Coacăz negru 0.0010 0.0134 - - 0.0023 - - - - 0.0023 
3 Coacăz roşu 0.0012 0.0127 - - 0.0022 - - - 0.0015 0.0037 
 
 

    Number of applications: 6 
      Active incredients in the control applications: organofosforics (malathion, dimetoat), piretroizes),     
    ditiocarbamates (mancozeb), cuprului etc. 
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Table 6. Content of Organochlorinated pesticides in fruit of the apples cvs. (picked 2007), in Maracineni C location 
 

Analysis date: 13.02.2008 
LMA: 0.01 mg/Kg 
Nr. 
crt 

Component 
mg/Kg fruct Rebra Liberty Baujade Prima Ariva Sir prize Rustic Champion Hill 

well Idared 1 Idared 2 Idared 3 DL 35 

1 α BHC - - - - - - - - - - - 0.0002 - 
2 γ BHC - - - - - - - - - - - - - 
3 β BHC 0.0003 0.0005 0.0002 0.0004 - 0.0006 - 0.0006 - - 0.0004 0.0008 0.0005 
4 δ BHC - - - - - - - - - - - - - 
5 Heptaclor - - - - - - - - - - - - - 
6 Aldrin - - - - - 0.0001 - - - - - - - 
7 Heptachlor epoxid - - - - - - - - - - - - - 
8 Transclordan - - - - - - - - - - - - - 
9 αClordan - - - - - - - - - - - - - 

10 pp DDE - - - - - - - - - - - - - 
11 Endosulfan I - - - - - - - - - - - - - 
12 Dieldrin 0.0004 0.0001 - 0.0003 0.0004 - - 0.0005 0.0013 - - 0.0006 0.0013 
13 Endrin - - - - - - - - - - - - - 
14 pp DDD - - - - - - - - - - - - - 
15 Endosulfan II - - - - - - - - - - - - - 
16 pp DDT - - - - - - - - - - - - - 
17 Endrin aldehide - - - - - - - - - - - - - 
18 Metoxiclor - - - - - - - - - 0.013 - - - 
19 Endosulfan sulfat - - - - - - - - - - - - - 
20 Endrin cetone - - - - - - - - - - - - - 

 
 

 


