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Abstract. Antibiotics are commonly used as food additives in broiler farms and their use
tends to be excessive regardless and incorrect that can leave some antibiotic residues in
chicken meat. The aim of this study was to analyze on antibiotic residues level amoxicillin
and tetracycline in chicken meat sold in five market in Medan. The antibiotic residues
analysis was conducted by extracting the antibiotics from chicken meat with water and
acetonitrile (2:8, v/v) and detected by high performance liquid chromatography-mass
spectrometry detector using C-18 column (4.6 mm i.d., length 30 mm, particle size 1.8 pm)
at 35 °C, with the mobile phases 0.1 % formic acid solution in water and 0.1 % formic acid
solution in methanol with gradient elution technique at a flow rate of 0.5 ml/minute. The
result exhibited that the chicken meat that were collected from the five markets in Medan
apparently contained tetracycline residues. The level of tetracyclin residue in chicken meat
was 0.1157-1.4436 pg/g, which exceed the maximum level of tetracyclin residue allowed
in foodstuffs of animal origin which is 0.1 pg/g.
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Abstrak. Antibiotik biasanya digunakan sebagai bahan tambahan pada makanan di
peternakan broiler dan terlepas dari penggunaannya cenderung berlebihan dan tidak
benar yang dapat meninggalkan residu antibiotik dalam daging ayam. Tujuan dari
penelitian ini adalah untuk menganalisis kadar residu antibiotik amoksisilin dan tetrasiklin
pada daging ayam yang dijual di Medan. Analisis residu antibiotik dilakukan dengan
mengekstraksi antibiotik dari daging ayam dengan air dan asetonitril (2: 8, v/v) dan
dideteksi dengan kromatografi cair Kinerja tinggi - detektor spektrometri massa
menggunakan kolom C-18 (id 4,6 mm, panjang 30 mm) , Ukuran partikel 1,8 um) pada 35
°C, dengan fase gerak, larutan asam format 0,1% dalam air dan larutan asam format 0,1%
dalam metanol dengan teknik elusi gradien pada laju aliran 0,5 ml / menit. Hasilnya
menunjukkan bahwa daging ayam yang dikumpulkan dari lima pasar di Medan ternyata
mengandung residu antibiotik tetrasiklin. Tingkat residu tetrasiklin dalam daging ayam
adalah 0,1157-1,4436 pg/g, yang melebihi tingkat maksimum untuk residu tetrasiklin yang
diperbolehkan dalam bahan makanan asal hewan yaitu 0,1 ug/g.

Kata kunci: residu, antibiotik, amoksisilin, tetrasiklin, daging ayam
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1. Introduction

Livestock products are required in human diet as protein sources. Animal proteins become very
important because contain amino acids which are required in human. However, livestock
products is not always safe to consume but may have harmful effect in human health. Therefore,

livestock products safety is the primary requirements [1].

Based on Bahri, et. al. (2000) most of the foodstuff factories of animal used antibiotics in their
products [2]. The use of antibiotics especially for poultry use tends to be excessive and not
complied with the regulation of the correct use of antibiotics [3]. The continuous use of
antibiotics continuously (withdrawal time) in veterinary can leave some antibiotic residues in
livestock products. It cause adverse effects on consumers’ health such as allergic reactions, drug

resistant and toxic effects [4].

The Inter-State School of Veterinary Science and Medicine (EISMV) reported that from 100
chicken’s thigh and breast meats of 20 % contained antibiotic residues with 15% in chicken’s
thigh meats and 5% in chicken’s breast meats [5]. According to Shankar, et. al. (2010), analysis
of antibiotic residues divided into screening studies (qualitative studies) and confirmation

studies (quantitative studies) [6].

Zhou (2010) and Fang (2007) have found that high performance liquid chromatography-mass
spectrometry (HPLC-MS) was the best method to analyze the present and the level of antibiotic
residues in chicken meat. This method is very sensitive, simple, faster and it’s reliable method

for analyze the chemical compounds in low concentration [7;8].
2. Materials and Methods

2.1 Preparation of Samples
This research used experimental method. The samples were obtained randomly from some of
chicken slaughter houses in traditional market. The samples were wrapped in polyethylene bags

and stored in freezer at temperature of +20°C before conducting the analysis/

2.2. Preparation of HPLC-MS

The system used XBD-C18 (4.6 x 30 mm x 1.8 ul) column. The mobile phases consisting of
0.1% formic acid solution in water: 0.1% formic acid solution in methanol (98:2), was pumped
at a flow rate of 0.5 ml/min and using mass spectrometry detector [7]. The condition of detector:
quadropol temperature (100°C), gas temperature (350°C), drying gas 10 L/min, ionization using
ESI mode with positive ionization pettern. Based on Zhou (2010), the pump using steady flow

with gradient elution technique (Table 1).
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Table 1. Gradient Elution HPLC-MS

Gradient time Flow rate 0,1 % formic acid 0,1 % formic acid solution
(min) (ml/min) solution in water in methanol
0.0 0.5 98 2
0.3 0.5 98 2
7.27 0.5 20 80
7.37 0.5 1 99
8.27 0.5 1 99
13 0.5 98 2

2.3. Recovery Prosedure

Recovery test from modification of antibiotic residues method in chicken meat: amoxicillin and
tetracycline standard solution with concentration of 0.2 ppm was added into five grams of
chicken meat (6x)m, homogenized then using vortex, centrifuged for 5 min at 5000 rpm for 1
min. The supernatant was separated from the pellet and mixed then with the first supernatant.
The supernatant was poured into measured flask of 25 ml and filled with water solution and
acetonitrile (2:8, v/v) up to the mark line, filtered using PTFE of 0.2 um and detected by high

performance liquid chromatography-mass spectrometry detector.

2.4. Antibiotic Assays in Chicken Meat
Analysis of antibiotic residues in 45 samples from traditional market in Medan used

modification method above.

3. Result and Discussion

Chicken meats obtained from the 5 traditional markets amounted to 9 samples, so all of the
samples were 45.. This is related to that consumtion pattern which shows that chicken’s thigh

and wing were likely consumpt than breast [9].

Antibiotics levels of chicken meat was determined using Reverse Phases High Performance
Liquid Chromatography equipped with mass spectorometry detector. Mass spectrometry used in
the instrument was ESI (Electrospray lonization). According to Cappiello, (2007), ESI is an ion
generating technology by spraying analyte in the form of charged droplets obtained from the

solvent used then the solvent will evaporate to produce ion charged samples [10].

Table 2. lon Polarization Result by HPLC-MS

Antibiotics Fragmentation lon Molecule Mass lon charge/ lon Precursor

Amoxicillin Positive 365.1 366.1
Tetracycline Positive 444.5 445.1
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The results obtained for the ionization of amoxicillin and tetracycline antibiotics was ions with
positive ionization patterns with m / z 366.1 and m / z 455.2 as shown in Figure 1. The process
of ionizing antibiotics formed by the solvent which were water and methanol with the addition
of 0.1% formic acid helps to donate protons in the process, therefore molecules formed were the
positive ionization amoxicillin and tetracycline [M + H]+ where M defined as parent molecule
of a substance and H was hydrogen atom [11]. This caused the next analysis process to use the
measurement of Selection lon Monitoring (SIM) Method which is a compound measurement

method that only detected a certain charged ion needed.

Max: 448
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| | |
365 366 367 m/z

Max: 291

445.2

[ |
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[ |
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Figure 1. Positive lonization pattern of Amoxicillin and Tetracycline

The recovery test result of the three trials which was added 100 % of amoxicillin and

tetracycline standard solution with concentration of 0.2 ppm, was shown in Table 3
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Table 3. Recovery Test Result of Chicken Meat Sample Which was Added Amoxicillin and
Tetracycline Standard Solution with Concentration of 0.2 ppm

Addition of Standard . Mean
Antibiotics Analysis Result Recovery Result Recovery RSD
(Hg) (%) Value (%)
0.1765 88.25
0.1958 97.90
0.2080 104
Amoxicillin 0.2000 (ug) 0.2020 101 98.13 0.28827
0.2007 100.35
0.1956 97.3
0.1692 84.6
0.1653 82.65
i 0.1664 83.2
Tetracy(zlulg;a 0.2000 0150t g 81.17 0.9195
0.1634 81.7
0.1553 77.65

*RSD: Relative Standard Deviation

Based on the residue analysis of amoxicilllin and tetracycline in chicken meats result, from all
sixth recovery test with addition of 100% with concentration of 0.2 ppm, meanrecovery value
obtained from each test was 98.13% for amoxicillin and 81.17% for tetracycline. The mean
recovery values were included in the good recovery range (80-120%), therefore the method
modification was good enough and suitable to analyze amoxicillin and tetracycline residues in
chicken meat [12].

Modification of this method is quite effective in the use of chemicals in the extraction stage,
which issufficient by the use of organic solvents and water. Compared to the purification
method using catrigde, it will reduce the analysis time and has higher selectivity than the
solvent extraction technique. Extraction using a solvent is not sufficient to reduce the influence
of a disturbing sample matrix [13]. However, from the data of the research above, concluded
that the analytical procedure in this research can be used for the determination of antibiotic
content of amoxicillin, tetracycline, in chicken meat sample because it has fulfilled the
validation requirement of the method with good precision because the relative standard

deviation obtained has fulfilled the requirement which is smaller than 5% [14].

Result of residue analysis method development modification of amoxicillin and tetracycline
tried toward 45 samples that were taken from five traditional markets in Medan and the analysis

result present on the Table 4.
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Table 4. Result of the Analysis of Amoxicillin and Tetracycline Residues in Chicken Meat

Range of Antibiotics Level (ug/g)

Sample Code
Amoxicillin Tetracycline
PS Negative 0.6300- 0.6963
PP Negative Negative
PA Negative Negative
PSL Negative Negative
PB Negative 0.1157-1.4436

Based on the analysis of amoxicillin and tetracycline residues towards 45 samples from five
traditional markets showed that eighteen samples of chicken meats from two traditional markets
in Medan are positively contain tetracycline residue while no amoxicillin residue was detected
in the entire chicken samples. From all the positive samples, found that the residue level of
tetracycline in chicken meats are in range of 0.1157-1.4436 pg/g, which exceed the maximum
level for tetracyclin residue allowed in foodstuffs of animal origin which is 0.1 ug/g, this was
exceeding the requirements of SNI No. 01-6366-2000 [15].

4. Conclusion

The determination of antibiotic residues in chicken meat that were collected from five markets
in Medan apparently contained antibiotic residues tetracycline. The level of tetracyclin residue
in chicken meat was 0.1157-1.4436 pg/g, which exceed the maximum level for tetracyclin
residue allowed in foodstuffs of animal origin which is 0.1 ug/g, this was exceeding the
requirements of SNI No. 01-6366-2000.
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