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ABSTRACT — Recently, as concern about the residual antibiotics in milk increase, the de-
tection methods of residual antibiotics used extensevely at the present time were investigated
and compared to their properties and the detection limits of variable antibiotics. At first, com-
parative tests of the detectable sensitivity of 4 test organisms, B.cereus, B.subtilis, M.luteus, B.
stearothermophilus C-953, were performed by disc assay. As a result, B.stearothermophilus was
the most sensitive strain of all other strains and showed the detect limit of 5-50 ppb for pen-
icillins (PCs). And also, B.subtilis was showed the more effective detection limit, 200-400 ppb, for
aminoglycosides (AGs) and M.luteus was showed predominant sensitivity , 50-500 ppb for
macrolides(MLs) and B.cereus was the most sensitive strain for tetracyclines (TCs) and showed
the detection limit of 100-400 ppb. Therefore, each test strains were showed a different sen-
sitivity in the detection of the different antibiotic families. When the detection limit of disc assay
and other methods were compared, TTCmethod was less sensitive than other methods showing
5-50 ppb detectable lebel for PCs. Also, for the detection of other antibiotic families TTC method
was showed the worst sensitivity and Delvo and Charm Farm tests were similar to the de-
tectable properties of AGs and MLs. Although disc assay was showed the similar detection limit
for PCs with Delvo and Charm Farm, it was more widely effective for the detection of ka-
namycin, erythromycin, chlortetracycline, doxycycline, verginiamycin and so on than Delvo or
Charm Farm. CharmlIl test was showed the best sensitivity for the most of antibiotics except
neomycin and gentamycin. But it was necessary that different tests must be performed to each
antibiotic family and so it was regarded that the effectiveness of that method was low.
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Streptococcus thermophilus, Bacillus cereus var.
mycoides ATCC 11778, Bacillus subtilus ATCC 6633, Mi-
crococcus luteus ATCC 9341, Bacillus stearothermophilus
var. calidolactis C-953& = YR AY Alg3jolA EYito}
A3} (o] 8l S.thermophilus, B.cereus, B.subtilis, C-
95302 PA)3H))
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Nutrient agar, Antibiotic medium No.2(pH6.510.05), An-
tibiotic medium No.5 (pH 7.9+0.1), Antibiotic medium No.
8 (pH 5.85+0.05)¢])5} NA, AM 2, AM 5, AM 822 1
A8112), Skim milk powder 52 §4] vjx](Difco Co.}&
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2,3,5-triphenyltetrazolium chloride (TTC,sigma), Delvo
(sp), Charm Farm, CharmIl A]¢} kit. paper disc - 7 10
mm, 57 1.1 mm, §4% 0.068+0.001 mi(Toyo Co.Japan)
petridish - 95x 20 mm
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Oxytetracycline(OTC), Chlortetracycline(CTC),
Doxytetracycline(DC), Tetracycline(TC), Spiramycin(SP),
Oleandomycin(OM), Erythromycin(EM), Tylosin(TS), Pen-
icillin  G(PCG), Ampicillin(ABPC), Cloxacillin(CLX),
Streptomycin(SM), Neomycin(NM), Kanamycin(KM),
Gentamycin(GM), Bacitracin(BC), Verginiamycin(VGM),
Chloramphenicol(CP), Novobiocin(NB) 5 & 197]1¢] &4
A€ SigmaAl E= USPAIEE AHS-3AT
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B.cereus, B.subtilis, B.stearothermophilus'= ¥A}94-& gt
B0 33| FAMste] ALEEH o, Mluteuss AYE
P Az AUl NAo) Achuldgt F A Gl & 5
FAIA AES TH02 ARSI PN E A HE TdE
HEF S0CHEE A3 FAEH HAME viA) 100 miF 1
miY HE 5§ P8 petridisho] 8 miy BF sl 2
RS A EE Fgos AMReth

2t Algie] H@ds HinAIY

)80 2 AW T = skim milk powderE 10u] 2
Al gAdIzRo R ARSI o T e z+ AYEA
& FEE N3 A4S GE F 7 APl ot
Al atct.(Fig.1)

LR -

0|41 AR (disc assay)

A o] F, BTN +54F 3F FAED HArjol B
FANGH o2 gl AMREORE WA, YAE
Ao} EAAN AldFY AL AAigtd JA v (inhibition
zone)E YA U g ol 4% et 122 R o8
Hoz NYFE tddAd ALY +F PEAT T/
YAEA dig) HEAE7} Fobd 4 Qv wepa, 2 4
YoM 71&9 ANEHNM F2 AMSH AT Y& B.
stearothermophiluso| B.cereus, B.subtilis, M.luteus 37)2}
T2 EPAA 7 79 HESPEE vlasty 2o (Table 1)
ujxlel T, 79 FE7 &A= vXE 9%E 24}
et 2 A3 £ A¥e TTCY DelvoF 3 o] 7] &
& o] 4% Algubyol uldle kgt Alde] YAEA
AE3Es} v FOov|(Table 2) Fol| wiet 2+ FAHE
Ad) g FAo)l 2e PAF AR YA 2 AE 2
FHrEy FHo] A=A 75t AlYuEo] ol Y
& Aol k. =y, ALSR 79 FE, WAY FA4

Journal of Food Hygiene and Safely, Vol. 11, No. 2



A Comparative Study of the Detectable Methods of Residual Antibiotics in Milk

TIC
Add milk 9mt
to tubes
{
Pasteurize for
2.5nin at 85T
)

Add S. thersophilus 1ut
(1:1,v/v)

{
Incubate for 2hr at 37C
)
Add 4% TTC 0.3mt
{
Mix and incubate for lhr
at 37T

until the color change
of negative control

A
Lay down disc
on the test plate
contain 4 sicroorganisms
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Fig. 1. Schematic procedure of various methods
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4
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f
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} !
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!

Centrifuge at 3,000rpa
)

Discard supernatant
and add distilled water
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i
Add scintillation
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Count at analyzer

Table 1. Comparison of minimum detectable lebels(MDL) of antibiotics according to the test organisms in disc assay

Detectable levels(ppb)

Antibiotics
B.cereus B.subtilis M.luteus C-953
PCs PCG >50 >50 50 5
ABPC >50 >50 100 5
CLX >100 >100 >100 20
AGs SM 800 400 >1600 800
NM 1600 200 >1600 400
GM 800 200 >1600 400
KM 1000 400 >1600 800
MLs EM >1000 400 50 250
SP >1000 >1000 500 250
oM >1000 1000 500 >1000
TS >1000 1000 250 500
TCs OTC 400 800 >1000 >1000
TC 400 800 >1000 >1000
CTC 100 400 >1000 800
DC 100 400 >1000 800
Peptides BC >2000 >2000 2000 2000
VGM >2000 >2000 250 1000
Others CP >5000 >5000 5000 >5000
NB >1000 >1000 1000 >1000
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Table 2. Comparision of minimum detectable level(MDL) of antibiotics according to the various methods in milk
Detectable levels(ppb)

Antibiotics - :
TTC Delvo(sp) Charm Farm Charm II Disc assay(test arganism)
PCs PCG 20 5 5 25 5(C-953)
ABPC 20 5 5 5 5
CLX >50 30 10 15 20
AGs SM >1600 800 400 25 400(B.subtilis)
NM >1600 400 100 >2000 200
GM >1600 400 400 25 200
KM >1600 >1600 1600 2000 400
MLs EM *ND 100 500 10 SO(M. luteus)
Nig ND 2000 2000 50 500
OM ND 2000 >2000 500 500
TS 1000 100 250 100 250
TCs OoTC 600 400 600 25 400(B.cereus)
TC 600 400 200 25 400
CrC 400 200 400 10 100
DC 400 200 200 10 100
Peptides BC ND >2000 >2000 ND 2000(M. luteus)
VGM ND 500 1000 ND 2500
Others CP ND 5000 5000 1 5000(M. luteus)
NB ND 2000 1000 50 >1000
*Not determined
Agar Thickness Pour Volme W22} pHE O] Q5] BE FFPg wonz Ayl uf
(mm) (ml) g HEREs} 2A Aoy & & Yom, F e} Azl
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15¢ Hl3le] 257} 9538] Ekon, Aminoglycosided|e] -4
B.subtilis(200~400 ppb)”}, Macrolide A2 7%~ M.luteus
(50~500 ppb)7}, Tetracycline A2 74-9- B.cereus(100~ 400
ppb)7t ThE ol HlEle ¥ ZEE ehigion, 1 9

50f » VGM 2 NBol| tia}ods M.luteus7} 2}z} 250 ppb, 1000
1 ppbE UERNO ThE A|g ol Hale v g FE7
11s 2 eI 22iuk BCSH CPej thateli 479) A1E
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Fig. 2. Dependence of inhibition zone diameter upon pour o} uiA] o] FE 20mi FHS uf AR o] AL Holx]
volume and agar thickness. %ot HE 25 AEE A ool H& 8, e
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9k 3lgl o, AminoglycosideAlojAlE NM, GMo] 400
ppb, SM-2 800 ppbo] 21 KM 1600 ppb o|4+e] #A&
228 el &7 @8 Holrth. Macolide Ale] EM
I TSt 100ppbE w7} vlwA 43 or), SPe}
OM2 2000ppbZ =7} WojHr:. Tetracycline A=
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Charm Farm test

o] AlgHtd HA] Delvo test®} w}2k7}2| 2 B.stearoth-
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(indicator)7} L= & M AU R L o] &3 Wby o2 kits}
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Macrolided] Sl tha] A9l A HZFAS Jehgit). Disc assayt PenicillinAlol tidtd& Delvolt
Charm Farm¥} §A}& 74474 =8 Bg oy, KM, EM, CTC, DC, VGM 9] 3AA|E Delvolt Charm FarmX:.
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