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Summary 
 

The drug residues met in animal origin food products consist in basic compounds, 
derivates and impurities associated to veterinary drugs used for therapeutic or economic 
purposes during animal’s life. 

The aim of this research was to detect doxycycline residues in pig meat and organs 
after the therapeutic use of Doxicol 60% powder product and to determine the withdrawal 
period taking account of the maximum residues limit. 

In order to detect doxycycline residues it was used solid-liquid extraction method. 
The samples were minced and extracted with an alcoholic solution, they were centrifuged 
and the supernatant was used to determine doxycycline residues by HPLC analysis. 

The exponential equation reproduces the best the depletion of doxycycline + 4EP in 
pig meat and organs. 

Eight days after treatment’s interruption, pig meat had a lower content of 
doxycycline + 4EP than the imposed limit of 100 mcg/kg. Seven days after treatment’s 
interruption, pig liver presented a lower content of doxycycline + 4EP than the imposed limit 
of 300 mcg/kg. Four days after treatment’s interruption, pig kidney presented a lower content 
of doxycycline + 4EP than the imposed limit of 600 mcg/kg. 

In pig skin and fat there were not found detectable values of doxycycline starting 
with the sixth day after treatment’s interruption. 

In case of treatments with Doxicol 60% powder, the withdrawal period was 
established at 8 days for pig meat, 7 days for pig liver and 4 days for pig kidney. 
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As future prospective, there is a continuous preoccupation for obtaining 
high-quality food products, with a low amount of chemical xenobiotics, fact that 
involves the setting-up of some specific measures. 

The drug residues met in animal origin food products consist in basic 
compounds, derivates and impurities associated to veterinary drugs used for 
therapeutic or economic purposes during animal’s life (5). 

The spreading of the phenomena induced by the residues met in animal 
origin food products is emphasized by the several morbid entities manifested in 
consumers or their descendants.  

The latest high sensitivity analyzes techniques used for the detection of 
drug residues in animal origin food products led to the conclusion of their 
impossible missing in the analyzed products. Thus, it is accepted the presence of 
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residues in certain maximum limits, severely established and accepted for each 
type of molecule (4). 

The aim of this research was to detect doxycycline residues in pig meat 
and organs after the therapeutic use of Doxicol 60% powder product and to 
determine the withdrawal period taking account of the maximum residues limit. 

 
Materials and methods 

 
 The product Doxicol 60% powder was administered to a pig pen in the 
dose of 200 g / 1000 liters drinking water for 8 days. 
 In the 1st, 2nd, 4th, 6th, 7th and 8th day after treatment’s interruption there 
were slaughtered 2 pigs and there were collected muscle, liver, kidney, skin and fat 
samples. The samples were packed and marked as the standard stipulates. 
 In order to detect doxycycline residues it was used solid-liquid extraction 
method. The samples were minced and extracted with an alcoholic solution, they 
were centrifuged and the supernatant was used to determine doxycycline residues 
by HPLC analysis. 
 In Romania, legal maximum limits of doxycycline residues are established 
at 100 mcg/kg for pig meat, 300 mcg/kg for pig liver, 600 mcg/kg for pig kidney and 
300 mcg/kg for pig skin and fat. 
 

Results and discussions 
 
 Doxycycline is a semi-synthetic antibiotic, a derivate of tetracycline. It is 
well absorbed after oral administration and it realizes blood concentrations of about 
1.5 mg/ml, much higher that the minimum inhibitory concentrations (1, 2, 3). 

Following the researches, the results are presented in tables 1, 2, 3 and in 
figures 1, 2, 3. The effective values obtained by HPLC analysis were compared 
with the values provided by an exponential equation: 
- for pig meat: y = 1.7235e-0.3792x; 
- for pig liver: y = 2.241e-0.3932x; 
- for pig kidney: y = 3.8188e-0.4669x. 

 

Table 1 
The depletion of doxycycline + 4EP residues in pig meat – real values 

compared with calculated values by exponential equation 

Day of slaughtering after 
treatment’s interruption 

ΣΣΣΣ of doxycycline + 4EP 
(mg/kg) – real values 

Value from 
equation 

1 1.042 1.180 
2 0.705 0.807 
3 - 0.552 
4 0.555 0.376 
5 - 0.259 
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6 0.210 0.177 
7 0.100 0.121 
8 0.075 0.083 
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Fig. 1 – The depletion of doxycycline + 4EP residues in pig meat – real values 

compared with calculated values by exponential equation 
 

From the presented data it can be noticed that the doxycycline + 4EP 
residues decrease gradually after treatment’s interruption, so after 8 days pig meat 
contains less than maximum residue limit for doxycycline (100 mcg/kg). 

 

Table 2 
The depletion of doxycycline + 4EP residues in pig liver – real values 

compared with calculated values by exponential equation 

Day of slaughtering after 
treatment’s interruption 

ΣΣΣΣ of doxycycline + 4EP 
(mg/kg) – real values 

Value from 
equation 

1 1.104 1.510 
2 1.044 1.020 
3 - 0.689 
4 0.635 0.465 
5 - 0.314 
6 0.382 0.212 
7 0.100 0.143 
8 0.075 0.096 
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Fig. 2 – The depletion of doxycycline + 4EP residues in pig liver – real values 
compared with calculated values by exponential equation 

 
From the presented data it can be noticed that the doxycycline + 4EP 

residues decrease gradually after treatment’s interruption, so after 7 days pig liver 
contains less than maximum residue limit for doxycycline (300 mcg/kg). 

 
Table 3 

The depletion of doxycycline + 4EP residues in pig kidney – real values 
compared with calculated values by exponential equation 

 
Day of slaughtering after 
treatment’s interruption 

ΣΣΣΣ of doxycycline + 4EP 
(mg/kg) – real values 

Value from 
equation 

1 2.352 2.394 
2 1.282 1.500 
3 - 0.941 
4 0.577 0.585 
5 - 0.370 
6 0.499 0.232 
7 0.100 0.145 
8 0.075 0.091 
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Fig. 3 – The depletion of doxycycline + 4EP residues in pig kidney – real values 
compared with calculated values by exponential equation 

 
From the presented data it can be noticed that the doxycycline + 4EP 

residues decrease gradually after treatment’s interruption, so after 4 days pig 
kidney contains less than maximum residue limit for doxycycline (600 mcg/kg). 

As for doxycycline residues in pork skin and fat, the obtained values were 
very various and without any mathematic or biologic significance. After the sixth 
day from treatment’s interruption, doxycycline residues in pork fat and skin situated 
under the method’s limit of detection. 
 

Conclusions 
 

1. The exponential equation reproduces the best the depletion of doxycycline + 
4EP in pig meat and organs. 

2. Eight days after treatment’s interruption, pig meat presented a lower content 
of doxycycline + 4EP than the imposed limit of 100 mcg/kg. 

3. Seven days after treatment’s interruption, pig liver presented a lower content 
of doxycycline + 4EP than the imposed limit of 300 mcg/kg. 

4. Four days after treatment’s interruption, pig kidney presented a lower content 
of doxycycline + 4EP than the imposed limit of 600 mcg/kg. 

5. In pig skin and fat there were not found detectable values of doxycycline 
starting with the sixth day after treatment’s interruption. 

6. In case of treatments with Doxicol 60% powder, the withdrawal period was 
established at 8 days for pig meat, 7 days for pig liver and 4 days for pig 
kidney. 
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