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Abstract

Background: Irrational antibiotic uses in livestock réaglin antibiotic residues in pork, chicken, meat andrgtheducts
from animals.

Obijective:to examine antibiotic residu@s pork, chicken, meat, and reattyerink cow milk

Methods: The samples were tested by antibiotic resideetd®t kits from the Department of Medical Sciencesilahd.
These detection kits have 93% accuracy, 78.9% sensitvity96.7% specificity. Convenience sampling was conducted. A
total of 263 samples which consisted of 115 sampidsesh pork, 21 sampled chicken and 12 sample$fresh beef sold
in the fresh markets, 43 samples of readgat cow's milk, 36 samples which advertised as orgmmic and 36 samples
which advertised as hygienic chicken were tested for atitbiesidues; Tetracycline, Macrolide, Aminoglycoside,
Sulfonamide, Penicillin.

Result: From a total of 263 samples, the results shthad 48 sample of fresh pork, chicken and meat bought fesh f
market were found antibiotic residuasl03 samples (69.59%); fresh meat (n=12, 100%), fresh ch{okd 8, 85.71%) and
fresh pork (n=73, 63.49%). Results of readhgrink cow milk showed that from a total of 43 samplesar@@es (13.95%)
were found to contain Tetracycline residues. 72 samplieesf pork and chicken, 36 each, which advertised as hygienic
were examined, no sample was detecdfetietracycline residue

Conclusion: 69.59% (103/148)of fresh pork, chicken and meat saenplek3.95% (6/43) of readg-drink cow milk
samples were detected antibiotic residues. No antibegidues found in 72 samples consisted of 63 samples lofoioels
and 36 samplesf chicken which advertised as hygienic.
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Introduction

Antimicrobial is the most commonly pharmaceutical usedestroyor inhibit the growthof
pathogenic microorganisms in humans, animals and plardssing economic animals to produce meat, which
is an essential protein source for the body. Antimiadagents are used regularly. Its purpose is to prevent,
treat diseases and to stimulate animal growth (1) buttsoesanimal illness may not be related to infection
a type of infection that does not respond to the dfufpaice. As a result, the use of antimicrobial drsgsat
successful in treating consumers. In addition, farmersptefuse antimicrobials to prevent disease in asimal
as well as used as a supplement in animal feed (food additivex)dlerate growth. Inappropriate antimicrobial
usage or incorrect, such as giving too low a dose for agerigd of time giving a higher dose than the standard
prescribed, not giving the full dose of medication, steprifedication too soon or not stop the medication
before sending it to the slaughterhouse. These aredisescaf antimicrobial residues in the tissues [2] of edible
animals, from meat, organs and organs, including mitkeyys. This may cause adverse effeotthe healttof
consumers, such as causing allergic reactions to drupsgeas in the body that are resistant to drugs and
some are carcinogenic, etc—f. Antimicrobial in meat. As a result, consumers avitably affected by the
following: allergic reaction, especially penicillin antilics; of antibiotics, affects the health of manysiamers
who believe that about 1-10% of the people in the waddlergic to this type of antibiotic. As for antibs
in the Aminoglycosides group cause allergic reactions aoatybe to penicillin. [6] There is also an antibiotic
that has been found to be highly allergic to consumegegtstnycin, whichis neurotoxic and sulfonic.
Sulfonamides cause anemia [7]. The problem of microbsgstance in both animals and humans is also
important. As a result, the treatment of the diseasetias effective as it should be because microorganisms
will not be destroyed when given the same amaimirug.In particular, the enteric groug bacteria and the
Staphylococcus group. Some antibiotics have also been folnrav¢ cancer-inducing activity, such as Nitro
furans. Chloramphenicol causes non plastic anemia. Therehloramphenicol is contraindicated in edible
animalg[9].
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Currently, the animal industry for consumptiorexpand rapidly. Therefor& additionto the various
technologies that manufacturers use in the animal indpiicgss. There are also drugs and chemicals to
accelerate growth maximize productivity. One of thetraddely used drugs is antimicrobial includes
antibiotics. Mosbf the Antimicrobial useéh animaldss the same classf drugs usedh humans. Therefore, the
use of such drugs is incorrect or unreasonable. Thus, afféctihghe animals, the owners, consumers and the
environment causing a major problem that has a highdtgpaund the world. The problem of drug-resistant
bacteria is an important problem in public health whiased enormous damage in terms of health and the
country's economjfi0]

African swine fever (African swine fever; ASF) is andgmic that continues to spread in regions
around the world. This has serious consequences in savirilyfincluding domestic pigs and wild boars [11].
The disease is often so severe that almost 100% aiféeted pigs die acutely. The environment is high,
recovered pigs can be carriers of the disease for life ECabecause the infection is still latent (Persistent
infection) making it difficult to get rid of the disease otlee disease has occurred in the country. At present,
thereis no vaccineto prevent disease and studies are still being condtactil/elop a vaccine. The outbreatk
the epidemic has a direct impact on the economy andsbighaty. Although, this infection is an infection that
does not infect people. (Non-zoonosis), however, thar¢tieally assessable damage from ASF is caused by
death of pigs on farms, disease control and loss dfyatgilexport swine products to the world market are
primarily for Thailand, which may affect the drug behawbfarmers in livestock. Inappropriate usage of
antibiotics affects drug residugsthe meat that consumers eat amayaffect the problem of drug resistance.
Therefore, this research aims to investigate thegeaee of antibiotic residues in animal products used as food
for human consumptioim Bangkok whichis anarea with many inhabitants.

Microbial resistance is caused by microorganisms thataletieeir ability to withstand the antimicrobials used
by people. The problems that follow will make the treatiod the infection ineffective. At present, the
situation of antimicrobial resistance in the world an@hailand tends to worsen. It was found that the number
of drug-resistant microorganisms increased by antimicrobsaarch or new antibiotics to address drug-
resistant bacteria are insufficient and do not keepitipdemand. This makes it difficult to treat patientshwit
drug-resistant infections, high cost, toxic and sidectffand causing death. The reason for the resistant
pathogens is a matter of nature caused by the evoldtioitimorganisms for their own survival. Antimicrobia
survivors have created new genes known as “drug resistance genes. The evolution of drug resistance is
accelerated if the drug overused significanthyj12]

Microbial resistancé oneof the biggest public health security challengiethe 21st century.
Antimicrobials that were once magic drugs in the 20th cgratte steadily weakening due to their wide use in
humans and animals until many types of germs becasimamtto drugs causa each bedriddett takes longer
to heal. World Health Organization (WHO) has issued a warrmjaimnst antibiotic misuse by doctors and said
the last-generation antibiotic was no longer effective. Waaleh country's science ministers who attended last
year's G8 summit acknowledged that the disease's resdtapathogens. It has become a major public health
challenge in the 21st century. The meat industry uses amdit#otics than necessary so that make many parties
whether governments, private companies and consumersrargrieed that this will make the germs immtme
the drug. As a result, medical treatment takes longethwkidetrimental to humans because there are more
residuesn the bodyaswell [13]

Study Objective

1. To study the prevalence of antibiotic residues in fpesik, fresh chicken, fresh beef sold for
consumers.

2. To study the prevalenad antibiotic residuesm readyto-drink cow's milk soldor consumers.

3. To study the prevalenad antibiotic residuem fresh pork, fresh chicken, and fresh beef advertised
ashygienic that are sold for consumers.

Instrument and tools
Population and Sampling

This study examined the group of antibiotic residues; Tgttime, Macrolide, Aminoglycoside,
Sulfonamide and Penicillin in samples of fresh pork, fidsbken, fresh beef, readg-drink cow's milk and
fresh pork, fresh chicken advertised as non-toxic (HygiBoi&, Hygienic Chicken) from the Bangkok area.
Convenience sampling was conducted by using 115 samplestofioek, 21 samples of chicken and 12
samples of fresh beef sold in the fresh markets, 43 sawfpleadyto-eat cow's milk, 36 samples of organic
pork, and36 samplef organic chicken meat, a totfl 263 samples solid Bangkok.

For the detection of Antibiotic Residues in fresh paikples and fresh chicken, the researcher used
the Antibiotic Residue Detection Kif the Departmendf Medical Sciences produced by Rojanarak Pharmacy.
This test kit has an accuracy of 93%, a sensitivity of 78.9peaificity of 96.7%, and ability to detect at least
12 drug residues. International standards are Penicillin, Antloxi Tetracycline, Oxytetracycline,
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Chlortetracycline, Gentamycin, Neomycin, Streptomy8&inlfadimethoxin, Tyrosin, Erythomycin, and
Bacitracin [14].

The antibiotic test kit uses Bacillus Stearothermophilusespas a tester by producing bacteria at a
concentration of 108 CFU/m. in a culture media that isblgtand favorable for penetration of antibodies.
Microorganisms and spore growth are contained in plagies. (Polypropylene) size 1 cm in diameter, 4 cm in
height and put a color indicating the aciditglkalinity. Normal test kits are purple (pH=6.8). If aciditcors
in the test kitjt turns yellow(pH = 4). When testing, drop 0.1 naff the sample into test kit [14].

Reading the resultsf the Antimicrobial residual tegt the meat sampliey lookingat the color change
in the test tube, if the test tube color changes towethe sample shows no microbial residue, but itéise
tube color remains purple, it means there is mictobiidue. If the color of the test tube is purple andahas
yellow underside or a lighter purple but not yellow, thegammay contain low amounts of microbial residues
by the concentration that the probe can detect (Detdotidn) can be 100% because the principle of the check
set relieon the divisionof B. Stearothermophilus in case it is not wrinkled. Micabmedicine then takes
the nutrients in a test tube and creates a corticidtstade. This causes Bromcresol Purple (purple) to change
from purple to yellow, depending on the acidic conditionthé test tube and the reason for choosing B
Stearothermophihus because B Stearothermophilus NaveafNavratilova, Navratilova, Navratilova,
Navratilova) is a viable candidate for rapid growtthigh temperatures (64°C) and is highly sensitive to the
detection of B-lactam antibiotics in livestock (Navratilova). B.,Ianstova Vorlova, 2008. Occurrence of
Tetracycline Chlortetracyclin and Oxytetracycline Rassin Raw Cow's Milk. Czecld. Food Sci. Vol. 27,

2009, (5) 379-385)

Study Material
The equipment usdse testfor antibiotic residues fresh pork and fresh chicken arsfollows:
1) 50 finished test tubes
2) 10 plastic dropper tubes
3) Equipment used for the inspection
4) Hot tub /Incubator (temperature contédh-2°C)
5) Liquid Extract A, B and C (choose the extract accortirte type of drug residue be examined)

Testing for Antibiotic resduesin Fresh Pork and Fresh Chicken (Test Procedur €)
Process of collecting and preparing meat samples

1. Chopor grind the animal samples thoroughly.

2. Sampling 15 gof minced meat into 30 mih 3 centrifuge tubes, divided intog each tube.

3. Add extract A (Tetracycline group), extract B (Macrolidejinoglycoside and Sulfonamide) and
extract C (Penicillin group) 5 mih each centrifuge tube.

4. Shake the tube well and wéitr 1 hour and 45 minutes by feeding the culiorthe tubeat the water

level until the negative control sample tube complatkBnges color from purpte yellow.

Then observe the colof the sample tube and interpret the result.

Result Inter pretation

Take the sample tube and compare the color comparetheittegative control sample.

1. If the test kit turns yellow throughout the tulténdicates thamo antibiotic residue was found.

2. If the test kit turns purple Purple-yell@mvpurple whole tube, the color bands depenthe amount
of antibiotic residuef the meat [14].
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Result Interpretation

v P P VP VWYY

cNegative 91 0.2 04 0.8 1.6 32mg/kg.

Tetracycline

TP VYV VYY

Negative 0.125 0.25 0.5 1.0 2.0

Control Tube

4 mg./kg.

Result

From the antibiotic residuas the samples, 148 samples were tesi€dhich 115 were pork, 21 were
chicken, and 12 were beef. The percentages were asgolld5 pork, 71 were found Tetracycline representing
61.74%. Macrolide, Aminoglycoside, Sulfonamide were foundSispecimens representing for 63.48% and
were found Penicillin in 53 specimens, representing for 46.@¢ficken 21 specimens were found Tetracycline
in18 specimens representifoy 85.71%. Macrolide, Aminoglycoside, Sulfonamide were fount8
specimens representing for 85.71% and Penicillin was foutil Bpecimens representing 76.20% and 12 meat
samples, Tetracycline in 12 samples, or 100% were found.olitées Aminoglycoside, Sulfonamide in 12
samples, or 100% were found and Penicillin 12 samples, or 100&daumd, the residues were found the most
are Macrolide, Aminoglycoside, Sulfonamide in 103 samplesesenting 69.60%, Tetracycline in 101 samples
representing 68.24% and Penicillin was foim81lsamples representing 54.72%, respectively (Table 1).

Table 1. No. of sample that detected antibiotiadess and percentage of sample detected antilestidues categorized by the type of the
samples.

Type Total Sample Macrolide,
Aminoglycoside,

Tetracycline Sulfonamide Penicillin

Positive Positive Positive
Pork 115 71 73 53
Chicken 21 18 18 16
Meat 12 12 12 12
Total 148 101 103 81

From 115 samples of pork, Antibiotic residues were found isan3ples, 21 samples of chickens, 18
samples were found antibiotic residues, 12 samples of daamples were found antibiotic residues, a total

of 148 samples were found antibiotic residues in meat the reashed 100%, chicken 85.71% and pork

63.49%, respectively (Table 2).
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Table 2. Percentage of sample detected antibigtidues and percentage of sample detected antibéstidues categorized by the type of

the samples

Type Total Sample No. of sample Per centage of antibiotic
that detect Antibiotic residues detected
Residues

Pork 115 73 63.49

Chicken 21 18 85.71

Meat 12 12 100.00

Total 148 103 69.59

From the table, comilk 43 samples were found antibiotic residine§ samples, representifay
13.95%. (Tabls)

Table3. No. of sample and percentagéCow Milk that detected antibiotic residues

Type Total Sample
Tetracycline
Per centage of
Positive Antibiotic residues
Cow Milk 43 6 13.95

From the hygienic samples were taken for antibiotitltes, out of the 36 pork samples and 36
chicken meat samples, it was found that residues of dyetiiae is 0 sample Macrolide, Aminoglycoside,
Sulfonamide 0 sample, Penicillin 0 sample, No antibi@#dues were found in the samples. Therefore,
hygienic meats are highly safe from antibiotic residieble 4).

Table 4. No. of hygienic sample that detected &ftitbresidues and percentage of sample detectéu@tit residues categorized by the
typeof the samples

No. Type of M eat Total Number of Samplethat detected residues
sample
Tetracycline Macrolide Penicillin
Aminoglycoside,
Sulfonamide

1 Fresh Pork 36 0 0 0
2 Fresh Chicken 36 0 0 0

Total 72 0 0 0

From the hygienic samples were taken for antibiotiltess the out of 36 pork samples and 36
chicken samples, residues of Tetracycline was found 086rdide, Aminoglycoside, Sulfonamide 0%,
Penicillin 0%. Therefore, hygienic meats are highly $edm antibiotic residues (Table 5).
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Table 5. Percentage of Hygienic sample that dedeantéibiotic residues and percentage of sampledii@icted antibiotic residues
categorized by the typef the samples

Type Total Sample No. of samplethat detected Per centage of antibiotic
Antibiotic Residues residues detected

Fresh Pork 36 0 0%

Fresh Chicken 36 0 0%

Total 72 0 0%

Discussion

This study examined antibiotic residues (Tetracycline, Mat@pAminoglycoside, Sulfonamide and
Penicillin) in a total of 263 samples which consisted of ft&8h pork samples, 21 fresh chicken samples, 12
fresh meat samples, 36 samples of fresh pork adversdegtjgene, and 36 samples of chicken advertised as
hygiene. The result showed that 148 samples of fresh podkechand meat bought from fresh market were
found antibiotic residues in 103 samples (69.59%); fresh me&2(1100%) , fresh chicken (n=18, 85.71%) and
fresh pork (n=73, 63.49%). These findings were in line séveral previous studies [15][16]; food safety report
conducted in 2019 that antimicrobial resistance bactesia foundn 78.9% of fresh chicken samples, 65.6%
of fresh pork samples and 51.8% of fresh meat samples [Btlidk conducted in 2002, examined antibiotic
residues in both fresh chicken and fresh pork samples of 2AGreat Bangkok and vicinities, Chonburi and
Nakhon Pathom province and found antibiotic residues setf]. There were previous studies conducted in
Khon Kaen province by Sunpetch Angkititrakul and et aleteftesh pork sold in the municipality area and
found antibiotic residues in pork samples (n=14, 4.67%). Duangfdegsommart and et al. examined 571
samples consisting of fresh pork, fresh chicken, fresht and fresh shrimp samples and found antimicrobial
resistance residues in 83 samples (14.5%). For teadiynk cow milk, from a total of 43 samples, 6 samples
(13.95%) were found Tetracycline residues. This is due to mestdck in Thailand used antibiotics with their
animals andhere were also some irrational use of antibiotic in livestock. Therefore; it’s consequent of residues
in fresh pork, fresh chicken, fresh meat and rdaeat cow milk whetit cameto consumers.

72 samples of fresh pork and chicken, 36 each, which adketshygienic were examined, no sample
was detected of Tetracycline residue. This is because falninh can produce hygienic pork must be certified
farm standard by the Livestock Departmefithailand. The farm must have a qualified systemontrol
plague in animals as well as being qualified for standard of fiamnagement. Pigs need to be blood and urine
tested for Leanness-enhancing agents and antibiotic residoes Ibeing produced into pork [19].

This study revealed that fresh pork, fresh chicken and fresth which were traditionally raised in
common farms had a higher risk of containing antibi@sidues. While pork and chicken which were
advertised as hygienic where being produced by certifiedsfand governed by systematic processes showed
to be antibiotic free. Thus; one of the waygsavoid receiving antibiotic resistance bacteriarfranimal product
consumptioris to choose hygienic meat products for consumption.

Limitation

The antibiotics residue test kits were used to test dyatliae, Macrolide, Aminoglycoside,
Sulfonamide and Penicillin residues in this study. Thergfbeeresult could be slightly different from the
laboratory’s result. During the study period, there was an outbreak in swine. For this reason, it could lead to a
more usage of drugs swine farms to prevent the plague.

Conclusion

Antibiotic residues (Tetracycline, Macrolide, Aminoglycosi8elfonamide and Penicillin) were tested
for 263 samples which consistefl115 fresh pork samples, 21 fresh chicken samples, 12 freshsamples,
36 fresh pork advertised as hygiene, and 36 samples of ctadkentised as hygiene. The results showed that
148 sample of fresh pork, chicken and meat bought from fresh twegke found antibiotic residues in 103
samples (69.59%); fresh meat (n=12, 100%), fresh chicken (n=18%8pand fresh pork (n=73, 63.49%).
Results of readye-drink cow milk, showed that from a total of 43 samplesafiples (13.95%) were found to
contain Tetracycline residues. 72 sampliefsesh pork and chicken, 36 each, which adverisdg/gienic were
examinedno sample was detected of Tetracycline residue.
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