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ABSTRACT: £scherichia coli are normal flora in the gastrointestinal tracts of warm-blooded animals that have been
frequently found resistant to antibiotics and a serious concern worldwide. This research aimed to study the
prevalence of £ coliand their resistance to four antibiotics as enrofloxacin, amoxicillin, doxycycline and colistin in
25 chicken meat samples obtained from 20 local markets, three supermarkets and two brand shops in Muang,
Mahasarakham province between November and December 2020 were evaluated. The results showed that £
colj contamination was detected in chicken meat from 12 local markets but not found at supermarkets and brand
shops; furthermore, the antibiotics residue was not found in this study. According to the clear zone area, antibiotic
resistance of £ coliindicated that most of the £. coli strains were the highest resistant to amoxicillin, enrofloxacin,
doxycycline and colistin (83.33%, 33.33%, 25.00% and 16.67 %, respectively). In conclusion, this study suggested
that raw chicken meats are highly with £ coliresistant to amoxicillin. However, it could not found antibiotic residue
in chicken meat.
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Figure 1 Meat sampling from supermarket (a) meat preservation (b)
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agar (Figure 2)

(b)

Figure 2 Meat preparation for total bacteria count (a) meat dilution (b)
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thegraileliundaduiudnudrdaimindredddilduszann 50 nfu dishedaielafimsenlSldady
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Wit wazvhnsieansiaed slilad Dilution 107 waz 102 wdsantduthaisazate BPB lufl Dilution 107 uaz 1072 1
Usvana 1 fiadans vemasuuusiy petri film Usilgumail 3541 ssmwaidoa uiu 24+2 Falus AIUALANATNANSAABY
Tneldida £ colistrain ATCC 25922 \Sudforiuauuan wag Enterococcus faecalis strain ATCC 29212 1Huideauauay
vdniurhmstuduindulelativents £ col (BAM, 2002) Tnednidenlalaiilaladaduiitnoswsaluusiu petrifilm
11 streak asUUBTILABALTE Nutrient agar (NA) Unflgaumndl 37+1 ssmiwaldoa utu 242 $1lus udrdnidentalaiiien
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(a) (b) ()

Figure 3 £ coli colony on petri film (a) colony selection (b) isolate pure strain by streaking (c)

Talaflvendio £ col/ fuuupIs EMB axildnvaznandides duan MiSendn metallic sheen widndulaladivu
Uup NS MC Rlidnuaiznay veulseu dvun wuagmnilulaladnTuuuems NA axfidnvaznan veudsu Wiwas (Figure
4)

(a) (b) (0
Figure 4 £ coli colony on EMB (a) MC (b) NA (c)
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Broth ﬁﬂﬂ‘duﬁqmmﬁﬂﬁzmm 35 psmwaldoa Wunan 24 $alus ven Methyl Red Test Reagent 5 %ga danmAns
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V = Voges-Proskauer Test 14 Loop unzlaladvendeiilulaladifielunumadeiifiudeliudahunady
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Ty ndaantunen 40% KOH aslu 2 v weiu1g Snaselidniud fsls 10-15 undl ndndudunnnsideud
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C = Citrate Test 1#l4 Loop uwnsleladvendefidulaladiiierluaiumzdeniudely un streak vuiinemns
Simmon’s citrate agar u&thlUtufigumgfi 35 ssmivaia uiu 24 Falus wddunaniadsudvesemadsadesmify
nssgivlavends minauinezditevsngtuazemaidsateasidsuandidendudin widwaduavaylid
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Figure 5 biochemical test (a) BHI agar (b) Mueller Hinton agar (c) antibiotic paper disk (d)
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dredeinunsuduindude £ columaaeuanulineeiufdoug lnedenlaladiieiwdavinnis
Subculture UweIMS NA dantutiluunigamgll 37+1 ssrnwalfoa Ui 24=2 §ilus WeAsuszaslIaUy 1fiegnd
wFumnudndureneliliuseunn 1.5X10° cfu/laddng lnen1saneidennarateatly 0.85 % NaCl ieusyauauu

flu McFarland standard No. 0.5 ngsainiuinliiuddusiaanideguadlunasnainisivas Brain Heart Infusion Agar
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(BHI) u&21i1111 swab asuuemnsidsade Mueller-Hinton Agar e umizide 21eusy paper disk 81U T1uzviia
enrofloxacin, amoxicillin, doxycycline tag colistin LLﬁaﬁ’ﬂﬂﬂuﬁqmmﬁ 37+1 sapnwaidud uu 24+2 $3ls (Figure 5)
\loasuTzEznaINITUL ¥n33Ruun clear zone MUINAATNIATFIUYBY Clinical and Laboratory Standards Institute
(2008)

nssdnTsimeuiiausanddudeln

n13ns29TiAs g1 Taueandsluiiodninuisns Commission Decision 2002/657/EC (European
communities, 2002) Tagtifegaiolifududdliunanziegraielmduianay dadonssinslildanumunyssana 2
fladwns $1uau 12 3y thsetsdudeillUnnaeulude Bacillus subtilis BGA strain finnuwdudu 5X10° cfu/fiadans
Tuosiaeateviin Test agar pH 6.0, 7.2 uar 8.0 lnnstuioasuuemsiaonde 1 Ju wagI9aIULLKUEaglaadn 1
Fu Lﬁamaaummﬂﬁ%‘ausmﬂﬁwwﬁm Penicillin, Streptomycin Wae Sulphadimidine wonanwinisnadeulude
Micrococcus luteus strain ATCC9341 L‘zdj‘ya Bacillus cereus strain ATCC 11778 ag L‘zdj‘ya E. coljstrain ATCC 11303 Lfi®
nage UM UTIuenANA19in Erythromycin Chlortetracycline wag Ciprofloxacin #1d1au (Figure 6) ¥1n1581UNaN1T

\in clear zone vidsINHWMITUTInYeya

(a) (b)

Figure 6 Detection of antibiotic residues in meat (a and b)

N1FAATIZARENEDR
MNsiAsgvmAnaigvesteya, dideduuninggiu, A1g9an uazAmiga (Proc means) lagldlusunsy

é{’ﬁﬁ]gﬂ SAS (SAS, 2002) UarseauransfnyITelugunuvaiMdanssaun

nan1sAnwInazITalnafne
nsUuiauvesdauuaiFensuauazide £ coli iwulwialianundmielulwaiuiidies Jswdaumansaiy
A o = & & aa O & 1 ° 1 & Ao .:4 v v
Wevinsfnwinmsvuteuresdenuaiiienmuniuileliniedmisluaiundineiles Smiaumansany
FVIEY 25 unasdntie Tneudadudoldaineainan 20 unasdinuie Feassndui 3 uvasdming uazduiuan 2
wiasd g wudn el minglusainanivsinaunuefiseimunUuilouasianlaeiiniaieog 0.34x10° lalall
sonsuveuiean vugiillolinedmiheluiuivindvinanuaienmunluiloumngalaeianaiosti 0.02x10°

lalatldeniuvesilean druiloliannvivassndudmunisuuloundsed 0.32x10° laladdonsuveuiean 31ndeya
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mnanuwansliiulginielnfinmhenunainasdguanvarifvidluiuaauiisimiie enuazenn wavgueudeves
dming foadwaliuSinauseuuaiiseudounmunlulielifidngsnitwasdmiiedu (Table 1) wiogalsinu nns
Yudowvesdenuafiseiamualuiioliindingluwsiungnedies dwdaumansay §psdiafninnueiuinsgiu

fmuualagdinauannsgILEUANN YATLAYEIMSUITIA (2547) NIsvydiledninnuinasiuinsgIun1enugauniduas

fimwavenvasnsivseduilnademunisiulesuresuaiiSevianualuseaunliniu 5x10° Ialatldensuvesiloan

Table 1 Mean, standard deviation, maximum and minimum of total bacteria counts (cfu/g) of chicken meat in

Muang, Mahasarakham province

N Mean SD Min Max
Local market 20 0.34x10° 0.76x10° 0 3.40x10°
Supermarket 3 0.32x10° 0.39x10° 0 0.75x10°
Brand shop 2 0.02x10° 0.03x10° 0 0.02x10°
Total 25 0.68x10° 1.18x10° 0 4.20x10°

Remarks: N = Number of samples; SD = Standard deviation; Min = Minimum; Max = Maximum

wazilleofiansantansuilouveadonuaiisy £ cofluilalninnedmihgluaiunguneidlos Jminumansaiy
wuindultlufienaderuiudouuaiiGeriomn Ao wunisuudeunnunassmbefidunainangafian lnenuei wde
n1sUuleusgf 60 Wesidud nunasdmievismuaiilusainan (as3anun1svulou 12 unasanduau 20 wes

Fne) drilolnanurasiviiemdurinsassnausnas Susvanldnunisuuiteuresdie £ coli(Table 2)

Table 2 Ratio of £scherichia coli detected in chicken meat in Muang, Mahasarakham province

N Ratio of detection (%)
Detection Not detection
Local market 20 12 (60%) 8 (40%)
Supermarket 3 - 3 (100%)
Brand shop 2 - 2 (100%)
Total 25 12 (48%) 13 (52%)

nsandevaseufiausluileld

devhmsnageuiiomusinumsanérvessjirurludeldfinemisnnits 3 unassmite luwaitui
Sunoles Swinumnansey wu iheldfiunanuvassiviness 3 wias Taun nanaan, Feassnaudn wariuduan L
wumnndswese1fiugludeln TnsAndu 0 wWeddud (Table 3) Faudulunudermunvesdrineusnasgududi
InuRsIATOIIWANR (2547) Aisanualfhedesusidedn fndedlifinisnranveiTuzandadedndinsnndnsdos
wluUSinailifunesguismuellususesndy Suoyaildanmafnuadiddaudsiunenunmsinyvessann
wazay (2561) AldvnisAnunisandeessiiusluielinazduldfisiminemunaindn udwudn ieldiiang
FuglunainaanunisanAweseuTiue 3 wia laun enrofloxacin, doxycycline waz amoxycillin lne@Anidu 8.06,

33.87 way 6.14 Wasidud auaisu
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Table 3 Ratio of antibiotic residues in chicken meat in Muang, Mahasarakham province

Antibiotic residues N Ratio of detection (%)

Detection Not detection
Local market 20 0 (0%) 20 (100%)
Supermarket 3 0 (0%) 3 (100%)
Brand shop 2 0 (0%) 2 (100%)
Total 25 0 25 (100%)

anazmshesnvaade £ colifinsrawuluideliannundssminsluniiufidos Smiaumansanu
devhnsasamanemsiesvende £ colifivinsdausnanideldildanundssmineiidunananis 12
wvias Tuimituiisuneidies Surfaumansniu Tasfiarsanaunasinisie clear zone 3Bn13es CLSI (2011) wuin e £
Co//'ﬁﬁ’mLLaﬂlﬁﬁmmbmaﬂﬂﬁ%’susﬁﬁmu 4 %iin 1éun enrofloxacin, amoxicillin, doxycycline waz colistin luszsud
uansinaify (Figure 7 waw Table 4) Tneido £ coli AesiannufTaugaiia amoxicillin gefian Andu 83.33 Wedldud 21n
$rurudogaiidauenlifanun Seussdiurnmaiafiud clear zone Tusdy Resistant 1nfign vaurfienUTussie
enrofloxacin Wa¥ doxycycline %Lﬁmﬁyu‘ﬁ' clear zone lusysy Resistant anndusosasu Ay 33.33 uwaz 25.00
Wosidust mudidiu Swaildanmafnuaditiaenadosiussnuonunsun wasany (2551) hnsAnwidwavesns
Fudude £ coli mBeUHTIuL Wasnudn doxycycline wag colistin s“fqmLﬂu‘awﬁﬁﬂiz%mﬁquﬂumﬂ%ﬁué’?ﬂLﬁ?jya E. coli
I Tueehad Tnedimnulwadslussiugeaiiandeisioudoutvendjiaugsiindu venanidadululufiemaieatuiy
S18UVBINUATS UazAue (2560) ﬁﬁwmiﬁﬂmﬁqmmh@iaawﬂﬁ%auwaaLﬁ??a £ colifvudouluideln uazwuin o £
colififausnlddulvnfesos1ufdauzadn amoxicillin qqﬁ'qmmzﬁua&fam enrofloxacin lusgdusesasun visiionn
lesunane1ufTiuzein amoxicilin way enrofloxacin ilugnguituguiitesldlurhsuladnd dmalhdodalenaly
nsduifaanniy LﬁaL%aé’mﬁamasdawalﬁﬁmiﬁwmﬁaLaﬂﬁagjiamLLasﬂmaamwLfJuL%a?TamsLuﬁqm
dmsumanevauaente £ coli fifldesufiinuzeiin colistin 4u nudh colistin Ssanansndudaie £ coli'ld
pgaflUszAnsam (lesanifnfiufl clear zone lusedu Susceptible gsfign ndmfe enfinnulwomsdudadsldfdan
aioraileananinismuaunisldeegiadune 3 colistin w3e polymyxin E Wusiiusiidqniluiudnisiade
wuaTi3ounsuay uazldumsiasusulunaunuaainedmiunsnvinsindeuuaiiGeresluau (Guay, 2551; G5
LATAMY, 2558) ‘lumwﬁﬁ’mﬂ%ﬁm%’ﬂléﬁlﬁaLﬂumé’ﬂmiiﬂﬁmL%@Lmﬂﬁﬁamﬁm Escherichia coli, Salmonella spp. hag
Enterobacter spp. (Falagas and Kasiakou, 2005) Tugnldvesans 1la uazln neldnismuauvesdmunng uenaindds
demansenusenisaseendudnludadiuuazannmglsudadunquussimagindrduduadnilnesieddy slddvua
USinaansandnegean (Maximum Residue Limit w3 MRL) fifmuslsiwuldlugudeded dwmiu colistin Tundanifodng
Lﬁamiuﬂﬂﬂnﬂ“ﬁﬁmimﬁu 150 lulasnsusiailansu (European Commission, 2009) Codex Alimentarius Commission
(2018) wawJapan Food Chemical Research Foundation (2011) fstfumissuiliiendosdldinsesnmneuazanasms

diemuaunsidensuadsnanilunisuvadaiegindunn dwmaliedinandindianulmenisduguselds
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Figure 7 Antimicrobial susceptibility of Escherichia coli drugs disk (a) clear zone (b)

Table 4 Antimicrobial susceptibility of £scherichia coliisolated from chicken meat by disk diffusion methods.

Antibiotics Antimicrobial susceptibility

S | R
ENR 7/12 (58.33%) 1/12 (8.33%) 4/12 (33.33%)
AML 1/12 (8.33%) 1/12 (8.33%) 10/12 (83.33%)
DO 4/12 (33.33%) 5/12 (14.66%) 3/12 (25.00%)
T 10/12 (83.33%) 0/12 (0.00%) 2/12 (16.67%)

Remarks: Susceptible (S), Intermediate (1), Resistant (R)

ENR = enrofloxacin, AML = amoxicillin, DO = doxycycline, CT = colistin
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