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Abstract: Tetracyclines widely used in animal husbandry for both of prevention and treatment of diseases and
as growth promotion. Improper administration can result in antibiotic residues in milk and dairy products such
as cheese and can contribute to the development of microbial drug resistance and the spread of the resistant
bacteria, including those with serious health consequences in consumer. The aim of this study was to determine
the presence of tetracycline in imported cheese. A total of 51 imported cheese samples collected at Tanjung
Priok Seaport, Jakarta from January to March of 2015. Competitive enzyme-linked immunosorbent assay (ELISA)
methods used for tetracycline determination. The result showed 7 out 51 samples analyzed (13.7%) was content
of  tetracycline  residue. The concentration of tetracycline residues in samples were found to be in the range
2.47-11.99 ppb. None of the samples analyzed showed the presence of tetracycline residues above the Maximum
Residue Limits (MRLs) established by National Standardization Agency of Indonesia and Codex Alimentarius
Commission (CAC). The results demonstrate the need for surveillance various antimicrobial residues in cheeses
to ensure safety, quality and integrity and to protect the health of the Indonesian population.
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INTRODUCTION Cheese production capacity in Indonesia is not

Cheesemaking began about 8000 years ago and now society or public, thus encouraging the government to
there are in excess of 1000 cheese varieties world wide, implement cheese import policy. Indonesia imports cheese
each unique with respect to its flavour and form. from various countries including New Zealand, Australia,
Manufacture of most cheese varieties involves USA, the Philippines, the Netherlands, France, Argentina,
combiningfour ingredients: milk, rennet, microorganisms Singapore, Denmark, Italy, Belgium, Malaysia and
and salt, which are processed through a number of Germany [2].
common steps such as gel formation, whey expulsion, Large volume and high frequency of imports of
acid production and salt addition, followed by a period of cheese require careful monitoring on the presence of
ripening. The primary objective of cheese manufacture antibiotic residues as hazardous substances for
originally was to extend the shelf life and conserve the consumers. Either the inappropriate use of antibiotic or
nutritious components of milk. This is achieved either by the inadequate withdrawal period of treated animals can
acid production and/or dehydration. Production of lactic reveal antibiotic residues in milk and dairy products such
acid by the starter flora during cheese manufacture results as cheese [3]. 
in a decrease in the pH of the milk and this, in combination One type of antibiotics commonly used on dairy farm
with cooking and stirring, promotes syneresis of the curd is tetracycline. Tetracyclines are broad-spectrum agents,
and expulsion of whey [1]. exhibiting  activity  against  a  wide range of Gram-positive

proportional to the increase in demand of cheese by the
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and Gram-negative bacteria, atypical organisms such as with a frequency of 751 times of arrival. To determine the
chlamydiae, mycoplasmas and rickettsiae and protozoan presence of  tetracycline  residues  in  the imported
parasites [4]. Tetracyclines widely used in animal cheese, the sample size was calculated using the formula
husbandry for both of prevention and treatment of of n = [1-(1-a) ] [N-(D-1)/2] with a description of N = total
diseases and as growth promotion. In food-producing population, n = size sample, a = level of confidence (95%)
animals, tetracyclines can be administrated orally through and D = the estimated value of the positive population
food or drinking water, parenterally, or by intramammary [15].
infusion [3, 5]. The total of the samples obtained by using the Win

An earlier study reported very little or no effect on Episcope 2.0 was equal to 51 samples. The estimated
antibiotics residues after processing [6, 7]. The existence value of the positive population was obtained from the
of tetracycline residues in dairy products and their research conducted by Ady [16] stating that the 13.33%
transfer to consumers are the cause of some effects such of samples of milk powder imported through Tanjung
as bacterial resistance, allergic reactions, toxicity, Priok Seaport contained tetracycline residues. The
carcinogenic effects and disturbance of natural intestinal sampling units were selected based on the packaging
micro-flora [8-12]. Therefore, maximum residue limits boxes. As much as 500 gram of each sample was taken
(MRLs) for tetracyclines in milk were recommended by and put into a sterile plastic bag that had been labeled by
many agencies. The Codex Alimentarius Commission sample code, country of origin, type of cheese and date of
(CAC) recommended 100 ppb [13] while the National sampling.
Standardization Agency of Indonesia 01-6366-2000 had These collected samples were transported to the
set the MRLs of tetracyclines to be 50 ppb [14]. laboratory  at  4°C  and were preserved at -20°C, to

There have been no reports of concentrations of conduct further analysis. These samples were tested and
tetracycline residues in imported cheese in Indonesia so analyzed for tetracycline residues by using
that this study was the first study carried out. Testing on RIDASCREEN  Tetracyclin competitive enzyme
tetracycline antibiotic residues on imported cheeses is immunoassay kits (R-Biopharm AG, Darmstadt, Germany).
required to be conducted in order to control food safety These cheese samples were initially thawed and then
as set forth in Law No. 18 Year 2012 on Food, as they can centrifuged at 3000 g for 10 min for quantitative estimation
potentially cause health problems for consumers. of tetracycline. The upper cream layer was removed from

This study aimed to detect the presence of the centrifuged cheese samples and the skimmed milk
tetracycline residues on cheese imported through samples were diluted in a ratio of 1:10 with sample dilution
Tanjung Priok Seaport, Jakarta, by employing ELISA buffer (50 µl milk + 450 µl buffer) provided in kits. A 50 µl
technique as well as to provide data and scientific aliquot from this dilution was used per well of ELISA plate
information for the Agriculture Quarantine Agency in in the test.
order to establish the policy on tetracycline residue
testing on imported cheese. Antibiotic Assay: RIDASCREEN  Tetracyclin (R-

MATERIALS AND METHODS monitoring of the tetracycline residues from milk. This kit

Research Place and Period: Sample collection was carried analysis of tetracycline, chlortetracycline, rolitetracycline,
out at the entry point of Tanjung Priok Seaport, Jakarta, demeclocycline, oxytetracycline, doxycycline and
from January to March 2015. The samples collected minocycline in milk, milkpowder, cheese, honey, meat and
included all kinds of cheese which arrived at the time of shrimps. All the reagents required for the enzyme
sampling. Testing was conducted in the laboratory of immunoassay including standards were contained in the
Animal Quarantine of Agricultural Tanjung Priok, Jakarta test kit. Each kit contained sufficient materials for 96
in March 2015. measurements. Each test kit contained 12 strips with 8

Research Design: The study used in this research was a 3, 6, 18 ppb in aqueous solutions), conjugate (Peroxidase
cross-sectional study. Sample collection was conducted conjugated secondary antibodies), anti-tetracycline
by collecting samples of cheese randomly at the entry antibody, substrate (Containing urea peroxide), red
point of Tanjung Priok Seaport, Jakarta. The volume of chromogen pro (Containing tetramethylbenzidine), stop
imports of cheese from various countries through the solution (1N sulfuric acid) and buffer (Sample and
Tanjung Priok Seaport in 2014 amounted to 21.177.494 kg standard dilution buffer).

1/D

®

®

Biopharm AG, Darmstadt, Germany) kit was used for the

is a competitive enzyme immunoassay for the quantitative

removable wells each, standard concentrations (0, 0.5, 1.5,
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Experimental Methodology: A volume of 50 µl of each
standard solution or prepared sample was added to each
well followed by 50 µl of anti-tetracycline antibody
solution. Plate was incubated at room temperature for 1 hr.
Thereafter,  three  times  washing  was given by adding
250 µl of washing buffer to each well and then 100 µl of
enzyme conjugate was added to each well. Plate was again
incubated at room temperature for 15 min. Again washing
was given three times by adding 250 µl of washing buffer.
Then, 100 µl of substrate/chromogen solution were added
to each well and the plate was incubated in dark for 15 min
at room temperature. Finally, 100 µl of stop solution was
added to stop the reaction and absorbance was recorded
at 450 nm within 30 minute. Fig. 1: Elisa standard curve for tetracycline residues

Data Analysis: Descriptive analysis was used to analyze
the data used and the data were presented in the form of
tables and figures to illustrate the tetracycline antibiotic
residues. Descriptive analysis is a statistical fields which
discusses ways or methods of collecting, simplifying and
presenting data in order to provide information [17].

RESULTS

A total of 51 samples of cheese exported from five
countries through Tanjung Priok Port, Jakarta were
collected from January to March 2015. The five exporting
countries included New Zealand, USA, Australia, the
Philippines and the Netherlands. The testing of ELISA on
residues of tetracycline was carried by calculating the
results of the test samples with the standard curve of
ELISA test (Figure 1). The standard curve has an
important role as a reference in the accuracy of
determining the amount of tetracycline residues
quantitatively.

The results of the test on tetracycline residues in
imported cheese using the ELISA method are presented
in Table 1. Of the 51 samples examined, there were seven
samples (13.7%) containing residues of tetracycline with
concentrations from 2.47 ppb to 11.99 ppb. The values do
not exceed the maximum residue limits set by National
Standardization  Agency  of  Indonesia  01-6366-2000 of
50 ppb and the Codex Alimentarius Commission of 100
ppb. According to NaVrátiloVá et al. [18], the maximum
residue limits are the maximum concentrations of residues
in foods of animal origin resulting from the use of
veterinary medicines which is applied correctly according
to the procedure. The maximum residue limits are based on
the type and amount of residue which is not considered
to be harmful to human health.

Table 1: The test results on tetracycline residues in imported cheese using
ELISA method

No Sample Code Types of Cheese Residue Concentration (ppb)
1. 29 Cheddar 2.47
2. 30 Mozzarella 11.99
3. 31 Mozzarella 8.06
4. 32 Mozzarella 8.66
5. 33 Mozzarella 8.25
6. 47 Cheddar 2.71
7. 48 Cheddar 2.69

DISCUSSION

ELISA detection limit used to detect residues of
tetracycline on the cheese in this study was 2 ppb, with
50% inhibition of 0.156. Limit of detection is the lowest
concentration that can be detected from a substance.
Samples without tetracycline residues in this study can be
interpreted that the samples tested did not contain
residues of tetracycline or tetracycline residue
concentration contained in the sample was lower than the
detection limit.

The existence of the cheese samples containing
residues of tetracycline with very low concentrations in
this study showed that tetracycline was used as a
therapeutic or sub-therapeutic agent as well as to increase
feed efficiency and improve the growth rate in dairy cows
in the country of origin but its use was still in its drug
withdrawal time. Nowadays, many antibiotics are used in
animal production, particularly in intensive animal rearing
such as pigs, poultry and veal calves [19, 20]. The use of
antibiotics in feed for growth promotion is banned in
European Union but in some countries such as Canada,
USA and Korea, their uses are still common. The annual
production volume of drugs has been estimated in several
hundreds of tons, whereas its annual use has been
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globally estimated between 100.000 and 200.000 tons. For Research on the effects of fermentation on the
instance, it was estimated in 2003 that about 9.200 tons of concentrations of tetracycline residues had been carried
antibiotics were produced for farming in the USA [21]. out by Motoyama et al. [25]. The residue levels of

Another suggestion which might lead to the tetracyclines residues decreased effectively when the
presence of residues of tetracycline with very low fermentation test of recycled organic manure (ROM) was
concentrations in the samples was the presence of conducted in a rotary fermentor in a lab scale test. The
tetracycline residues in milk as a raw material; however, rates of decrease was in the case of tetracyclines: 85–92%
during the various stages in the processing of cheese, the by 30d. Pharmaceutical products that can be decomposed
concentration decreased. The change by heating on by fermentation process at the lowest impact of residual
residues of oxytetracycline, tetracycline and antibiotic activities may therefore be considered as
chlotetracycline in milk was evaluated by Loksuwan [20]. environmentally friendly medicines. A similar finding was
Oxytetracycline residues were significantly (p<0.05) expressed by Spielmeyer et al. [26] stating that during the
reduced 19.36-86.17%. Tetracycline residues were fermentation process, elimination of tetracycline residues
significantly (p<0.05) reduced 22.97-54.15%. No took place. 
significant (p>0.5) reduction of chlortetracycline was
found. Results showed that normal pasteurization CONCLUSION
procedure (63°C for 30 min) causes a reduction in
oxytetracycline, tetracycline and chlotetracycline residues The competitive ELISA method was used for
in milk, but it does not completely elirninate all the detecting residues of tetracycline on cheese imported
residues from milk through Tanjung Priok Seaport, Jakarta from January to

Heat treatment resulted in the reduction of the March 2015. The analysis showed that seven out of 51
concentration of tetracycline group (tetracyclines, samples tested (13.7%) contained residues of tetracycline
chlortetracyclines, oxytetracyclines, doxycyclines). with concentrations far below the BMR set by National
Furthermore,  the  markedly variable heat stabilities within Standardization Agency of Indonesia 01-6366-2000 (50
the classes of tetracyclines antibiotics highlighted the fact ppb) and CAC (100 ppb). Based on the findings of the
that heat stability within this class can be very different study, monitoring in the detection of antibiotic residues
despite their structural similarity; hence, it is not should be conducted regularly to ensure the safety of
appropriate to predict heat stability simply by antibiotic imported cheese as well as to prevent its detrimental
class [22]. It similar expressed by Kellnerová et al. [23] effects on public health.
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