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Methods of the Test on Residual Antibiotics in Milk
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Yung Ju 650, Korea

BRATE mEdd wet adEsde) &84 HE
#ibsol sty ow ARS 44t REY BHAR
LE2A BEHLZ BFITE o HE Fast 4
W FEife] 2 MBI BE IAE £ F5ESE
ol 197144 1,861g 1975—4,600g 1978—3, 800g,
81—14, 400g (K EH 1971~198D) o & 45 HInFA
o o oleizte HFWMBT BHR{EHEEN LD WME
¥upd Fasch oud 449 ERBREE
el MEHE BAR EES Fild HUEWE
o] B FERMKREY HEEHOZ AT gl
HEE ek RS £y BAPEYEEEE
& ReEste] MK WMEslw ol % MR o stz
TUREHES e sive EREHES Tl &
Hale Hkg ERSY BB Eole AR H—
g g dhveta 4 A

ol e #E PEWEA BT HEBRY
FERNRE  Agld) BEEES Y 2 Ml Dtk
WEA S ol BER EEE B A
o BE3 e gi(Liska 19593 2) MRgel {keto] ERK
HEY 9o HiEd BEEES B HikColl-
ins 1957) 3) old HKH L pH meterd: A
g st ik (Berridge 1957, BAMHERNE 1975 4
w BRE ME BEELR WESE Jigi(Interna-
tional Dairy Federation 1978, 1979) (B A&t
1 1978) 5) Bt TR ™& nitrateo] A] nitrite®
5= B M Wk (nternational Dairy
Federation 1978, #F# 1979) 6) HildolA #BFH
A MBSl 93 HEaRd BomisE BHEd: ik
7 HiEWHEA st MEEENNTE PR K
HE RSt Jigk 8 NIDLA AR & Sarcina lutea

r -
5—1_

E HERAAA FAREHS penicillin@-$F WMESHB:
(o] 5 1972) 9) mEREIL BUEBEA JEMES BE LM
£33t HHEQ penicilling FEEAEANE HkE
1963)% Zgkstet. whety 4eglde] A dv #7
EWBET BEN}E AR FES WEd #Hile 4
HE3 o] 53 BNE MEHEY B BRstel e
ez fitstnA g

43R BRE DEYE BEE

1. REG%RE 85s EYES HNRY BES
Smitasiri(1958) 258 Ao} A Lol A A= =
crellana®] fEF (annato seed)d) Al JhiHis &
oldsh KARMFEA norbixin®} erythrosine
(food red No.3) 2 K Ha#stkel chlorophylls
472 @%E penicilline] WENste] MAFMES test
3 R JEEHE chlorophylle H4lel ofe& @Eso
Lglrpol A ALRFE HRE S BHETT 922 W
Rtz Rt chlororhyllnbe 4E% 100, 000IU/
ml) penicilline] 5mle] BE#E#E chlorophyllg E4 8-
9% o Table I} 1894 PESLE:ZL A vivid
green light7l fiEie o] disc assayol A = A -8
WAAZ HRPOEE B A& Westgddt =
2t Shahani (1959)+& green turquoisefi 355 #&EHit
filell BAZ ] FRARS Aoz T Euat BRE o
glom Hel PRI, 4o B, SR a6 B
el & ob%3 Btk t glolen =d aF %S #
fell o MEMERERS A9 BRI ddeE WE
4ok, Haruta(1972) 9] Hhlel{kalwd  HAel A= 4L
BoUAEREAR H3tq &£HAE #HE 1 (food

Bizxa
caroten-

annatto,

Zo]
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Table I. Color and residual penicillin of milk from Holstein cow treated with penicillin and

penicillin-chlorophyll insertions.

Start of treatment Oct. 27, 1957

Start of treatment Nov. 10, 1957

11 - Disc . Disc :
Milking Udd Milk per Udd a Milk per
following er Color assay _ quarter er Color ,2588Y quarter
treatment treatment (D1:(.mcem) (1bs) treatment (Dlsc.m(;m) (1bs)
Ist a) White 4.2 4.2 a) pen. White 3.0 5.0 Y
b) pen+10ml dye Green 3.8 1.8 b) pen.+5ml dye  Green 3.9 1.8
2nd a) As above White 3.1 4.0 a) As above White 2.8 3.5
b) As above Green 3.0 4.5 b) As above Green 2.4 2.0
3rd a) As above White 2.8 3.8 a) As above White 2.4 5.8
b) As above Green 2.5 2.3 b) As above Green 1.8 1.5
4th a) As above White 2.2 5.0 a) As above White 1.9 3.5
b) As above Green 1.5 2.5 b) As above Green 0.0 1.5
5th a) As above White 1.7 4.0 a) As above White ‘ 1.6 3.5
b) As above Green 0.0 1.8 b) As above Green 0.0 1.5
6th a) As above White 0.0 4.5 a) As above White 1.5 3.5
b) As above Green 0.0 1.3 b) As above Green 0.0 1.3
18th a) As above White 0.0 4.3 a) As above White 0.0 3.3
b) As above Slight r.SL
green 0.0 2.0 b) As above green 0.0 1.8

pen=1, 000, 000I.U. penicillin per quarter pen+10ml,

dye=100, 000I.U. penicillin+10ml oil-soluble chlorophyll per quarter. per quarter pen--5ml.
dye=100, 000I.U. penicillin--5ml oil-soluble chlorophyll per quarter per quarter.

blue No. 1, briiliant blue Fc(F) & 1B A &v}r} 25
mgX HIMEHS ez =gl
2. BEDRN BB MEDRE BEX

(D HEaEe WEses BEslc HE

Liska (1959) & Streptococcus lactis, Streptococcus
thermophilus$} Leuconostoc dextranicum-g penicillin
IRE 0.025~0.5ug/mlE &HT 42 &% 37°C,
304 55T methylene blue® Heftdho] BHfksE-S
fERst MEES) HRESMLE BT & Agot
RAEEp Leuconostoc dextranicumeo] o) =g Pk
T vE e ngen olg@e HEoE  penicllin
0. 025ug/ml, aureomycin 0. 2pg/ml., terramycin 0. 2ug/
mlE BHEE & g4y BHES HEBY BEEGS
RN F BESA we g2 Bl ddse
Her o

(2) BHE Bl BT BEE

Collins (1957) = Streptococcus thermophiluss {#

)
[

dte] 40°C, 16RFHREI ST BOE BERES B
3 o714 penicillin 0.02u/ml, chlorotetracycline 0.5
pg/ml, streptomycin 6. 5ug/ml, oxytetracycline 0.7
pg/ml, tetracycline 0.9ug/mlE I 4+ =
3t o},

3) MEel ket XA B BRNoE HEs
= ik

Berridge (1957)% Streptococcus lactisel £3te] H#
KE B< pH meterd H3te] penicillin 0. 002u/ml
A= 4A pHELA el dg BEIA.

(4) MeE ket XRE FEe BEke= HiEst
= i

Wilkowske (1960)% 2 Lattobacillus
Lactobacillus acidophilus$} Lactobaillus caseis©)skim
milkell 4 ERE ALES FBEELZ JIFES Y penicillin
0.3~0.9u/mlo] 4] FLEREC] WAPH S MY Silv
erman (1952)%-& commercial starter’} R ILEE

bulgaricus,
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< 1/10N NaOH({575%:, phenolphthalein) 24 BH¥
Hiagnigkel samplest controld %4 Mg shol (A M4
FLel Hind EREE/controld] Hind ) x 100={ki#
me BE(%) AR whe B ML 100% =&
2 Pk wel = MEREEHNpE #ida g&
o BEE F dovt 80%BLTY W= MEEHEN
%gﬂ STt BEstd EEARE EE
et #fiEetgdel. MikolajeikEe 1, 10ppme)
oxytetracyclmeol £ 3o FFER o Strepteco-
ccus lactis7} 3 E BEE BEELE EsQEY
0.54%% 0.52%9 BEE e etz st

(5) Nitrateo] A} Nitrite2. #3} 3= BES &7 @
7€

Mattick (1955) %2 Micrococcus pyogens var. aur-
eus?t Heglrhel] BRI HAHES B kild B
BRE 9t HRE Mol =k} nitrated] A] nitrite®
Bl = A& MHlele Bl @S o HEBe
Ao nitrite® P8, Hta, FE}  peniclling
0.5 Oxford unit/ml7t= 286HLIAY EEE 4+ 94
& WEIAt.

6) &F BT ABE

o] Fid = methylene bluei"?f{: ‘%;;’Q‘ff}dg‘ brom
Bk gol 9,1“4'.

(a) Methylene blue BT Bk, Heineman(1960)
< 4o BEREYE BHE 3o methylene
blueg} Streptococcus thermophiluss {HH3IA BT
F 9SS MeERs gl on) Schipper(1954) 5ol fkatnl 4
L9 aureomycin M-S £33l methylene bluedt
Bacillus cereus var. mycoidess {5t 37°C, 447
KEstel  0.03ug/mle] EEE MRstgch.  Johns

(1956) -2~ Schipper%:e] Jp:-% FIMste]l aureomycin
& EET W SWiEME whel BB MET ERE
2olvhx &9l on] Bacillus mesentericusSl Bacillus
cereuss {FAEIA S vl Table II Zo] aureomycing]
PeEETL e W= T54%-4 WY, BET S e e
Wi WEsl SEE KES bl ohe @ik
ABuys . Berridge
Streptococcus thermophilu®-
purple #nal 5ol vle] #EFsto]l MESY Sample
= \Aslel 45°C, 304 ~1RfH  Higste]  0.06~
0.015u/mle penicillin-g & HsFA 52,

(C) Resazurin Bt A 3: | shahani(1958) 252 disc
assayEel W2} resazuring EHhndtol S EHIA
o (FEAEE A2 dye disc assay el A} FEike).

(d) Triphenyl tetrazolium chloride(T.T.C) BT
B | Neal(1955) %2 4 BEMENE BE BH
o2 T.T.C9 Streptococcus thermophiluss {# Fie} o
Fig. 13 22 HEEoe=z EHistel penicillin 0.04u/
ml, aureomycin 0.2ug/ml, terramycin 0.25ug/ml,
BN & Add=z #WED

(b) Brom cresol purple &

(1956) = brom cresol

streptomycind. Oug/ml-&
ok

Sterilization the milk (9ml) at 80°C for 5 min

Cooling at 37°C

l««lml inoculum (Streptoceccus thermophilus)
Incubation at 37°C for 2hrs

| <0.3m1, TTC soln(1:25)
Incubation at 37°C for 30 min

Reading

Fig. 1. Schematic procedure for TTC reduction test
in milk.

Table II. Comparison of spore suspensions of B. mesentericus and B. cereus. in methylene blue

disc method

(reduction percent)

Concentration - i mesentericus , B B. cereus
of aureomyein Ny of Spores (40 10%/ml) (460 % 10°/m1) 42 % 10%/ml 360 % 10°/ml
(g/mb gobeubation 4 5 54 5 5& 6 4 5 5% 5 5k 6
0.05 -~ 9 9% 5 5 50 -~ — — 70 70 70
0.04 75 98 98 5 5 50 — <~ — 70 70 70
0.03 75 98 98 50 50 & — — — 70 70 80
0.02 75 98 98 50 50 8 — 90 98 90 96 99
0.01 9% 98 98 50 50 90 9 9 R 96 98 99
0.0 98 98 98 6 60 9 98 9 R 98 98 9
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=3 Harrigan(1976) %2 1%9 T.T.Cel Streptoco-
ccus thermophilusE- {Hf3re] 44+0.5°Col] sl
2.5 E o B4E &R, penicilling 38 0.0lu/ml
Ao = BERGYE, 0.02u/mledel = BHERES Ve
otz st vk el Igarashi(1960) & o} &3} zto]
BrEmei 354 LRl MEDHES BETE & Q& T

CRICAWES RESY . B Bacillus stearother-
mophilus% brotho] #5#ste] AIM45L 10mlo] BIRL
TRNEm 61~62°Coll A 2547R H5dgts, T.T.CHWS
wEhost Bk FEAA 1040 BmE EEEsd
0.005u/ml of penicillin G or V&, chlorotetracycline,
0.5pg/ml-g &
#% BT 4 929 neomycin, polymixin, bacitra-

oxytetracycline, tetracycline. HCl%8-

cin, streptomycin®} dihydrostereptomycin® % o] 9} 7
= FeE Hild & Aot BEE e Holg
oz HESA .

(7) Disc Assays:

Siino (1958)% & disc assaypi-e HHE T ol A
1/2 discr} 1/4 disc® o} RE 7 Hulz d44 o0, Arret
(1959) %2 Bacillus subtilis ATCC 66332 {#Fislo]
penicilling 0.05u/ml, 37°Coll A 2. 55K
gz BEFEI vty o} Marth(1963) %= Johns
(1960) 2 Witter (1960)% 2 o] disci: & o 2|7}
A BRC k& RES 2953 £ ddz Hyo @A
disce] BER, seeded agar®] ¥, Bacillus subtilis\k
Baciltus cereus®) sporefl =+ Hfh Bl wat
REF 293 4 dobx A

#8] Igarashi(1960)E 1.5BRREIRNC] disci:i e BT
@ 4 99z dl9g =dl Bl tryptose yeast extract
glucose agarell 0.5 discE # A3 2 &L Bacillus
SterothermophilusE 3] 65°Coll Al 1.5 Byppgol
0.05u/mle] penicilling #WHTF + g9tz F5309
o}, zev B Standard method (American Public
Health Association 1967)& E= t}&3} o] F74
disc assay#®s T.T.CEYAd Yol Eik= e,
“HiAd = Btk EA = Bacillus subtilis ATCC 6633
(2.5x107 spores/mD ¢} 0.5 discE fFI3le EHp
e 82°C, 2~541HW HTaF 32°C, 14~24FMH 55
e, “HEk B"E B4 E80°ClO4H =& 70°C
155 2Fas 37°Coll A 3~aH FEIE oz
Hol 9ok (Hfhel e HEASL R—3 Aed =
A

(8) Dye discik

Shahani (1958)%-2 Staphylococcus aureusE FHHT

W] = brain heart infusion agar plate® 0.5ml3,
0.084%9] resazuring HWhnstg o= BN HEE
A ®obwl Lactobacillus bulgaricuss {EREE whey
agaro] JEB% 10%2°] tomato juice® RIS HH
g o Staphylococcus aureus®) 73 -Fole 0.04~
0.06ppm<] penicillin, aureomycin, terramycin, achr-
omycine], =¥ (.17ppm®] streptomycino] 2~ 3FF
ol %% #E= 9 ew, Lactobacillus bulgaricus®)
A%l E 0.04~0.06ppme) penicillin, aureomycin,
terramycin, achromycin=} 0.11ppm¢] streptomycin®]
1. 6~1.9msfIpaol #Hs QL& MR —Bme
2 Staphylococcus aureus’t Lactobacillus bulgaricus®.
e WBRE I Feleg eyt mbiEEC U8
o] FrE=AEE LU

(9) NJDLY| s FIfE

o] 4 (1970)-2 %@ NJDLe #&#Es Sarcina
lutea THPEE HAAA 1409 Fal3pb 37.14%7F
we gy REPHEES 4619 e o penicilling
HRE 50~89%1 HQx, mAAAE ZRE
21.43% 7} 445z 9 =9 o|d penicilline] 10.75~
1002 #stg e BEHALE 2B 70~75%71
PEWES 4439 2 o] penicillino] 22~100%7F
BRAH TS AL

(10) FEBEEEMsLe) BRRERE TiEEl KBk

£(1963)¢ ®EE Baye= Hol® penicllino]
F5 = gl Btz HEGF A=FF Yol
JLEES BHS Mkdtez, o HEHBES TIEHA
AQezA FREAELE EERALY A4 FIRE
T 84 A FEAHERY FEHLE BREIA
£9 penicilling 0.011.U/ml~10. 0L.U/ml#4 =] &3
9 FEMFALILE acidophilus milke] —#BlEk (100
°Coll A 2RI REH, Startery 7} 2 W PR} [F-—3)
Al EEsIe] 720 BED BR 248 0.1 LU/
mlAA], 48ERel & 10.0LU/mlAA ERGEY = 9
= BEE Yl 9o}, penicilling 0.011.U/ml~10.0
LU/mlARA &H3ts Q& ML E 100°C A 3
BRI, ToEARERIIEEES SR, 24BFRd
1. 0L.U/mi7 A, 308 A& 10. 0L.U/ml7A] &2 B
EE Fnele] BEEEYES KiEd 2REE v g
t}, penicilling 0.51.U/ml~10.0L.U/ml7 =] &H3=z
Qe vl HEAFE 120°Col A 304H InFRER 728
B oY BR TEAS 2% EEYSE EFAY
KEQE BES ek B aAdfol lactosed
0. 1%%mMa T HES R 8K 10.0L.U/ml7tA
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WaviE & ﬁ“—i}t EBE S FoRst e ot el
gt BRI "’rﬂ‘)ﬂx | Fatgd. =9 vga
Aol sod. glutamate—g 0.1%, 0.5%, 1.0%@smnst
T O24BER EERY BB 0. 1%% M AE 1.0LU/mizt
A 0.5% ¥ 1.0% Wwhol A 10.0L.U/ml7A A EH
AEidtes = BES YeE g

(1D E&Es Eikd 2714 Hiks

4tel 5 Cup Platerk (Witter 1960) (cylinder plate
7% tube agari:(Cooper 1955)%8x% ko] A=
FHez el gtk Witter(1960) 52 Fizsel K
©2 (.0038u/mle] penicilling BT & 9ot
WA vk Aok HEe Hike Cooper(1955)e] %
Bhol ol A HRAEEM S BRI o Bed &
B B2l BT BEcbd BORm H
el I gk FEE

£ &

$F BE hiEHE BESS HEeHE U

HMEZENF DY e HE

Silverman (1952) %2 Table 03 o] FHfE9] sulfa
I Flo) wmetel Bacillus subtilis? A" disc
assay#; ¥, N-(1-napthyl)-ethylenediamine & & %8 A]
7 HEEAE HEREE o HEEe2E 0,005
%9 PEAAAAE £4£9 sulfafle BHs o g
GER 9 et disc assayiEol A & 0. 01~0. 05744 &= i
BEE BREA ZTE BRIt disc assayho & &
fli sulfaflel MEFEFEINGI 10 Aote] EHS o9

Shahani (1957)%&e] #3}%l resazurin disc assayy:
o A natural inhibitore] HMEIEEMEGIH L W&
170°Fell A 247 [ =¥ 180°Fol A 140 WiEstgiel
Tk HEEANES WYz 3ppme]  quaternary
ammonium compound (alkyl dimethyl benzyl ammo-
nium chloride) ¢} 25ppm¢] chlorideft& ¥ (calcium hy-
pochloride) - HEAIH & ol & MBEBENHEE ¥
KA ghkerat | ch. 23y Neal(1955) %ol
fkatd ALEKE FEFILY 4o TTCREITAR A
TTCE BxA7 & RES deviE %7 d3e%
WES e ot olde Fr] kol ¥ FEH
A 7+ o}

¥ BuEBEs TTCRTHES FHE #H

BB

Neal(1955) %2 £KH e &3 TTCY EEEE
HERESY 9t sl TTCETY BEY e MK

Concentrations

Table III. The detection of sulfa drugs in white milk
by the disc assay method and chemical
test.

" Diameter of
inhibition zone

by disc assay Chemical test

of sulfa drugs in
milk (percent)

(cm)
Sulfanilamide
0.001 0.0 no color
0. 005 0.0 pink
0.010 0.0 sl. red
0.025 0.0 red
0. 050 0.0 red
Sulfamerizine
0.001 0.0 no color
0.005 0.0 pink
0.010 0.0 red
0.025 0.8 red
0. 050 0.8 red
Sulfathiazole
0. 001 0.0 no color
0. 005 0.0 pink
0.010 0.0 red
0.025 1.8 red
0. 050 2.2 red
Sulfamethazine
0. 001 0.0 no color
0. 005 0.0 pink
0.010 0.0 red
0.025 0.0 red
0. 050 0.0 red
Sulfapyridine
0.001 0.0 no color
0. 005 0.0 pink
0.010 0.0 red
0. 025 0.0 red
0. 050 0.8 red

R A% BURG 2 Liska(1979) %2 Strep-
toccccus lactis, Streptococcus thermophilus, Streptoco-
ccus liquefaciens$t Lactobacillus bulgaricus%2] TTC

TR BRESIE enzyme systemS FEEi3)o) lactic
dehydrogenases’% o] 2} TEER el g o™
TTCRILKES DPNHe| 4 Mfkts Aoz o

coenzyme<¥ &
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# A iodo acetic acid (TA)2] #inel fKk3lel M= %
tb3 3}g ow Streptococcus thermophilus7y (=
S #Hine IAS BEE 10~5Meolgitta #4&E3 A
}.

B W

A5 BEREHES BT BEERL 49 WE
HE k3ol A WEsEz BFEA o B
ERES] 2R/ dx BHNoZ B glolA
o8 71 = MESe] Je A% TRl wEA i
et RBEEHY Fikol LB} ol=d MERS
dom fiskel EASR oA HEHE AERE
3te] #FE kitel v % WA HiEAl RRGEHES
wmhnstel o) 5ol KRR HeA HIMRMoZ
W e HEdRe REE e RYEe
¥ & HFRE T Zojztz A4

& XM
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