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Detection of Sulfa-Drugs and Antibiotics Residues in Raw Milk
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Abstract

Antibiotic residues of raw milks collected in Anyang area were tested by TTC-reduction test, EEC-4plate
method and TLC(SOS-kit) method to improve and monitor the quality of milk,

Antibiotic substances were not detected from 100 raw milk samples, but sulfamethazine was detected
from only one sample(1.3PPM) by SOS test.

Unclassified anti-microbic substances were detected from 22 samples by EEC-4 plate method. EEC-4
plate test was useful to categorize the species of antibacterial substances and SOS test was useful to detect
the sulfamethazine field screening test,
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MOE FozrkaH™ 2 Yo e k29 g 33l st
= AN A FAskE Aol
AR ALE HE TN dFHez b adu, A28 Fast ¥F AP Ye
HP AL PN AECR S48 AR A1 Ay} BEET Asdes 2rpddel B
slow FAREE e AT AFYEL  dg ErlskE Wyl RRAM ehtn Yok
2

o ZRE
A H387] A ek 209 B9 HEEE $FHQ A9 A7AE oA ARA FE 5
47g o]Fon, 19905 = AF & AAE A =
o] 166%HE o)28 Z9 19U &H| o] W3 HA Stete] SEge PP FA7L
40kg T hEA HATG AF lked FAY TY AN BUALE N2 o] g slE o] 3lof &Ml
37%71E 2.2 40094 22s1E oF 6640299 A ) Fo) 83dte AL FAFS AL FF3
HFHt Fwrtel AF=E Aoy, o)A {4 = FAEE HESI L ok



2
o
%,
o
2
o
>
2
Lo
o
o,
o

-,
oZ
>
)

bl
ol
%
i}
Jo

o)
o
o
o
b
Pl
i
2
x
£
off ©
2
A
29
r
g
>
Rl

Iz
ols
ol
£ i
N
-
hi

2 oo o by

oX I o e X

nojo /o 2 b BN 0o

o
= L

2
=
oY
o

o

ot
+
s
lo
%)
2
o
off
)
o

=
o YasE 32

¢
=

=

2

lo

o

O

-~
oo

ot & Ho B &

[¢]
A wgeto
A A AL} 24
A §-froll i)
2 Yrte] & 3
o]l tAG FAES
u] 2 2] Kosi kowski
of AYdATt 7]e g4
A4 2 oke] A& A
o EAl e 2
of oA A%F AFEEOIA
(2, 3, 5-triphenvltetrazolium chloride) ¥
ofs dAlE oy A=A devt
BHe] A 2] -2 el olm ! o] YAPEH & A%
A AUAAAE ojele] Hatd F9
Aol thal Mz 7HpAdol HojHi: Ao

=N

i
19

Do
Y
o

,.,
b
o
>
el
;
oo
Ho
ol
il
2

i

.S’l',

g Il

il
o X

b

i

iz
.
N

=

2

z

'l

>

ol @
i

I

oo
a
o
o
2

o
ot f

4o
= o=

SRS
Q

o OF
= I
28w
a
A
¥

)

g X2 m
£ 2
™
i)

2 H
= - N
T
& ki @ o
z

ot o
o= [
2

el

) = L
=

s
ox
TE
o
~NJ
==

r
{

>
>

o

o 2w
>
e

rx

i
0 o
»oox

o

r'
o O

>
-
[0 OI?L'
|
=

ik

o
;_I
2 =

— o N opx ozZ
ol

|
-

32 ok &

550, v fogedel A7hA ol Wbl el

FAY RFAYE ATATE PAUE AFEE T

AN PEIHEL MR 7E TTCH A el A o3t
7

A A 710 A7 A e

5,
FEA JAbY] ZEs A7E TTC A g9
FHeEAN] FHAA FA LU EEC-4-plate
W o] s R 317] B W kA gko] Al P Aby
21 SOSH] (Sulfa-on-Site) & o] &3t /32 a4
22 g Ao HEas vl JES v fo4
A AHE A7) Wk} s}

SANE

7R QrFQIte] 10070 B goll A B ARt

h

e
L B

.
Lo

o0

Do

w92 Sste] 4T WA ol 543t
CHLFFo A 28 3027} pasteuriza-

TE Y4AA 23 ysatgch

g
D:‘. v
o
o
w
\]

Al

TTCH A SAA 9

B AR a2 ARUCEYSAY TA)
g A&tk ARAIE 9mE zH7} Al g )
# e & Al g7 (Streptococcus thermophilus )

Iml# 7}3led 37C g FFol A 24] 7 v L3
§, TTC(2,3,5-triphenyltetrazolium chloride) 8-4-&
0.3ml 7}aked ThA] 37C 2430 A 304 7wl %k
skt

qH08 FANYL i SYow Wz
o]

EEC four plate method

BARE £5F 9L AP C5Y AR
LA AMB9-33%, 895, 22)F A FF o FAER

{rol HAF A2 & H&ahHu

Bacillus subtilis 3£ x}o8 o] Z ]

Bacillus subtilis BGA(Robert von Ostertag Instit-
ute) & 7FEAAYA AR NE B oFutol Nutrient
agarol A Al v 23}e] Nutrient agar] #2] Roux
ol o]21 gk & 30CTolA 107t sigd o3 0.
8%d A AR Adsdoh

Yt H-2 3000rpmol] A 1037+ 23) A &2 A A
atod FAFE THA] 0.8%EF A Bl R A1A
70°Coll A 3047t 7hE &l o

o] 3 2} & Nutrient agar®)] 4] £33 dhuj oy ©
2 ZAste] Img 10°2 E25 #Ffshis 5.
(10CFU) 2 8138t AL&-31d ).

Sarcinia lutea 78 2] F =

Sarcinia lutea( ATCC 9341)8- @1A] 7} & QA
A2 R-E B o) Nutrient agarol] 4] 37°C 32 Alch bl
&3t S Brain Heart Infusion brothol] o] Al &}
37°cel A 244] ¢t Wl Fah S},

A 38 =l o] A

Al g & vl 2= Nutrient agar & 3 73+ 32 50C %
L2 A3 0.IN HCl 2 01N NaOH#: A}g38}e]
zkzy 2] B} x| & pH6.0, pH7.2, pHE.0(B. subtilis§-)
2 pHB.0(S. lutea &) O & WHE 11 pH7.2u) x]of 3=

_.64_..



trimethoprim(sigma T7883)& ®i=] 1mlg 0.0548
(0.05¢8 TMP / ml agar) = Al ¥ 7}3tA T

Zrzve] wixjole 112 d9e lmA 7}slo]
H) A 1m 10°CFU§- o] ¥ =5 sttt

o] & EFe A &RL EAT HEHH
13mlYy B33t £} 27}t HES 23 b
N gl AH-srT,

g2 A

NEE e BAL AHEad 4048 02
A(AA YR, 274 8amXx1.5mm)ol] B30
07~0.08ub) 5] F 5 7Y o] vl 2] FH] g A9
£ Gl R Aol FFAIA B. subtilisi= 30T, S.
luteat= 37CAl A 1841 2H = w Fstich

@_ﬂ}_ﬁ}XJ

wl o]l ¢85 ¥ HHg Ao ty2AFH AT
23 A A9 A& CaliperE AHE-5F] 0.1mm 2]
7HA &7 3kaL skt Tw L o) o] H kol A Al
2 AAL0] 10mol A4S K ARE FHo2
gsgon, AAus FLEg 4, +, £
FA s

Thin Layer Chromatography('TLC%})

B OTLOHS MR A48 AR E A
FSIS) o A] 7H¥tgk SOS(Sulfa on Site) test kitEr
o] &5k

Al el e

A Imiel] FF2] AcetoneS 713+ 3,000epm
off 4 5 A EE & T 4N 0.25ulE TL.Cpate
o] 7z ].gi\;}.

o ebd 27 Al Y

EF B overzl 948 1% E(1.3ppm) & RS
5% (0.4ppm) 2 W31 7232} Methanol 3 98 2
PAE S A se] th2 e AR,

AMeH

A &7F AHE TLC plateE Methanol A 7] Z ol A
12 A 7H s 3]3‘ Ethylacetate®l] 41 dem A 74 %] 22} 2 74
A.2of A wE t}-& Fluorescamine&
e AR 5 AN 1081 AN A

UVRHEZE o] §-8lo] FFME FAHFF& 45319
=

EERE
HEETE a3 22 ReA W FoN A B
2=

0.4ppm2] ¥WFH B}

H] £33} sulfamethazine &3

[«0

29 AP E debd W FHoz By
% Sulfamethazine @] RfX]=0.74

bdo.

2 I

TTC, EEC & SOSof| 2|3t A 7=e MFEMEE

AAt

1004 9] YH-A & th 3t Z}zF TTCA A 3hel
¥} EEC-4plate ¥ FHulj Y 9 vt 22w}
(TLC : SOS) 2 AZINEI S }.A}

Holl M AN-7t SR UEs
o A 2270 A AlEEFA A Yo
0] 3 172 SOS testol] 4 A Ful e} 7] S
HATH(ELD).

|o
°—‘L

Table 1. Comparison with 3 methods for detecting
antibiotic residues in raw milk

Number of Method*
tested sample TTC EEC-4plate  TLC(SOS)
100 — 22 1

* TTC : 2,3,5-triphenyltetrazolium chloride reduction test
EEC © European Communities
TLC(SOS) : Thin Layer Chromatography

(Sulfa-on Site test : USDA-FSIS)

EEC-4 plate0i| 2|8 SAIH| 24
SAH

M disk2| oild |t

9% o] &YA 734§ disk(Difco) & ©] 83
EEC-4platey] o] # 04 tE duA g dag
penicillin Al %2 pH 6,0 BS % pHS8.0 BSH| x]ol A
Tﬁchwlw#M°ﬂﬂ Jo] & 4E e
streptomycin, gentamycin & Amlnoglycosldeﬂ]‘:’d-/]
& 22 pH6.0 BS, pH7.2 BS, pH8.0 BSell A 8]
A2} pHB.0 Siof A = Mk -2 A o) #haty
Z] &gt} E35| sulfonamides —‘c:,—r?_— trimethoprim ©]
#71E pH7.2 BS wlj 2] ol A ¥E FE 21 gk Al 7 ¥h-8- A X
AL FAstATH(E2).
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Table 2. Inhibition diameter characteristics of reference antimicrobial substances from EEC-4plate

method
Concentration® Inhibition diameter{(mm)
Antibiotics
(Difco disk) pH6.0BS pH7.2BS pHB.0BS pH3.0SL

penicillin 10 327(++) 15.6(++) 266(+) -
ampicillin 10 36.1(++) 215(++) 30.3(+) —
streptomycin 10 22.0(++) 21.7(++) 31.0(+) 32.0(+)
gentamicin 10 22.2(++) 34.3(+) — -
amikacin 30 24.0(++) 32.5(++) 33.0(%)
colistin 10 11.4(+) 13.2(++) 135(+) 16.0(+)
cephalothin 30 53.7(+) — —
chloramphenicol 30 30.6(+) 23.7(+4) 33.0(%) —
sulfonamides 300 - 31.2(++) - —

* Concentration of penicillin in U / ml, all others in #8 / ml

(4 ) : Inhibition zone of which is clear.
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7.2 BS 147, pH8.0 BS 16710] # &% 9o pH
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pHB.0 Stoll A A w k&3] x]9lo] shzbed o] 97
(409%) = 7b¢ wetal, 53] 761 Al Hi= pHS.
0 BS, pH8.0 BS, pH8.0 SIofl A 1= Al 14t & %] 2] € o]
A5 2] %O HA] Trimethoprim & 7} pH7.2 BSH|| #]
AN 10.4mme] FEBISH A A o] FHAE Q=

SOS testoll A 8Fe & ko] whabE]o] 1.3PPM
ol el Mutuebzlo] Ff5ol AT U F AN

TH(E4).

Tabie 4. Indentification of antibacterial substances from the milk by EEC-4plate method

pH6.0 BS pH7.2 BS pH8.0 BS pH8.0 BS Number of Samples

- + + + 9 (40.9)

+ + + + 4 (18.2)

— — — + 4 (18.2)

- - + + 2 (9.1

=+ — + — 1 (4.5)

+ — + + 1 (4.5)

- + — — 1% (4.5)
Total 22 (1000

* Sample 1.D, No. is 76. (Sulfumethazin positive)



Table 3. Screening of antibacterial activity on EEC-4plate method from raw milk

Sample pH6.0 BS pH7.2 BS pH8.0 BS pH8.0 S
ID.No.
31 — 105
32 - 12.0 105 12.0
36 135(4++)
38 - 110 10.4 12,0
39 : 105 107 112
40 113 11.0 111
11 105 109 115
42 111 110 127
44 - 11.0(++) 10.1 125(++)
16 18.0 10.2 11.0 134(+4+)
17 140 10.2 105 12.1
48 13.1(+4) 104 10.1 13.0
55 155(++) 115 —
57 125(+4)
61 120 112 — 132
76 10.4(++)
84 10.7(++) 110 105 123
85 12.0 111 14.0
89 C 140
91 10.3 133
92 105 113
93 110 10.7 126
Total 6 16 20

* Sulfamethazin positi\'c( >1.3PPM) on SOS test
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