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A study on the development of bio system for
the testing of antimicrobials in milk
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SUMMARY

Subject : A study on the development of bio system for the testing of

antimicrobials in milk

This study was carried out to establish effective bio system for the
detection of antimicrobials in milk, Lactic bacteria was isolated
from the raw milk and selected based on the sensitivity of
antimicrobials in milk., Various kinds of medium and indicators were
tested its sensitivity on the antimicrobials and selected. Based on
the results of sensitivity, lactic bacteria, medium and indicators
were selected and antimicrobials testing bio system were established.

The results obtained were summarized as follows;

1. Among 807 strains of lactic bacteria isolated from the raw milk, 15
were selected as a testing organism based on the sensitivity on the
antibiotics(sulfamethazine 0.01 ppm, sulfadimetoxin 0.01 ppm,
sulfathiazole 0.01 ppm, sulfathiazole 0.01 ppm, erythromycine 1 ppm,

chloramphenicol 0.1 ppm).

2. Among 15 strains of lactic bacteria, 8 of them shown coagulability
and sensitivity on the skim milk and tryptic soy broth. They were
identified as Lactobacillus para paracasei, Lactobacillus brevis,
Lactobacillus plantarum, Leuconostoc mesen, cremoris, Lactobacillus

acidophilus,



3. Through the pH changes during the fermentation of lactic bacteria
in skim milk at various temperatures, optimun temperature for the

incubation of selected lactic bacteria were revealed as 37 C.

4, Totally 64 strains of lactic bacteria were selected from 1532

strains of bacteria isolated from raw milk during 2 years study.

5. Various kinds of indicators(14) were tested its sensitivity for tﬁe
antimicrobial testing and optimum indicator for the detection of
antimicrobials were resazurin, methyl red and bromocresol purple and
its optimum concéntration and dosage were 0.1-0.005% and 0.5 ml

fespeétively.

6. Practical indicator for the detection of antimicrobials were
Resazufin, Resazurin + Methyl red(1:1) and Resazurin + Bromocresol

purple(1:1) compared to the other kinds of indicators.

7. Through the éensitivity test on the tryptic soy broth and skim milk
medium, selected strains were identified as Ehtenxxxcus‘aaﬂﬁﬂijawuz
Enterococcus faecium, Lactobacillus plantarum, Lactobacillus cellobiosus, and
S%réptococcus thermophilus, And MRS broth was optimum medium for the

preparation of starter cultures of selected lactic bacteria.

8. Through the various kinds of medium test with the Resazurin

indicator, MRS broth, M17 broth, MRS + Skim milk(1:1) and SPC + Skim



milk were revealed as good medium and SPC+Skim milk was one of the

best medium for the antimicrobial test in milk,

9. SPC+Skim milk and Resazurin were the optimum medium and indicator

for the antimicrobial testing of raw milk,

10. The optimum bio system for the testing of antimicrobials in milk
is composed of 20ul of lactic starter culture(FEnterococcus casseliflavus,
Enterococcus  faecium, Lactobacillus plantarum, Lactobacillus cellobiosus,
Streptococcus thermophilus), 140ul of medium broth(SPC + Skim milk), 60ul
of indicator solution(Resazurin, Methyl red, Bromocresol purple) and
40 ul of sample milk in the multiwell plate. The mixed solution of the
multiwell plate is incubated at 37°C for 3 hours then the result will
be defined according to the changes of indicator in the mixed

solution,
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¥ 5P H(Disc Assay) L F AlA|S}3L(Hammonds®} Adenwala, 1990), oFAd
fol TAShAL AW EHZAHCharn test, HPLC test)& AA|sid, 9712

FFo A ZEF-2 FFA BAl=E Lactec test, Charm test 5-& A3tz

FE3 gded ZA nBE IAF Z7] vy (Disk Assay), n|PEE 2Hg

of 2Jgt M AZAM(TIC, Delvo, BR, Charm AIM), mjAEe] FEAo] tf



& & o]-&Y(Charm II), FAof ¥ u]AY (Penzyme), T THIYAY
(Lactek, Cite Prove, Signal. Ez-Screen, Agri-Screen)% TC}FSICH( 3},
1993; Bishop 5, 1990).

1) BsDA(B. stearothermophilus disk assay)s ZUAAIEHNHOZ
0.08IU/ml®] penicillin %E& 2.5A]7ZF o] ZH&3] WrHGilbertson,
1995). HUFAEE= 82TE 2F7t A E[5lH, penicillinase 2|2} A2 =E
HF T oAF-E ZAUTHR, 1993).

HAE BgA B ol & 3R

7}) Charm Farm Testi= {-FUl FFEZLS AT UFHAE o] &3 A7
Hato] 3] AFeYst=t o] &FHA U3 BEHET}F EUH, 1993).

1}) Delvotest=

o]
o
g 4 UES AwH AAPHes Algo] mpe Zrwstm (Bishop I,

Bjorck, 1992)3F Delvotest P2} sulfax] 52 stgS3&lo] tj3t A& =r}
55 7|UE Delvotest SP7} Qlt}. (Larocque, 1986). 72} Alf 2 7}
28 5 SARYCl 97, 84, & 5 T AP Re] UHAAE BRY
o532 A7 73l (Bishop &, 1990).

C}) BR Test (Brilliant Black Reduction Test):= TTC2} H-AH( 2}, 1993)
St agar diffusionyzt MaTdHol ZAXH wWhHolrh. (Bishop 5,
1990).

2}) TIC tests FHFol VFEHCl I[FRY FF AR A
(Streptococcus thermophilus)E B7}ste] wjokslr el AP Fo] 241517
¢to} TTC(2, 3, 5-triphenyltetrazolium)7} Y E %] Qk=x[ut, 8 Zo 3F
=30] gl& Fols ST APLol A3l TIC/ BUEe2H Ay

2] Triphenyl formazano] At} wulgla], TIC7} B=Elo] Yoz wis



H gaEdol AR AT S Ve, £ Ugo] WA gtow 3

&R $4o= wFPri(Bishop T, 1990).

ol A 2A1Zt MIYAIZ F TIC 4% §-4-& 0.3nl F7}sta ThA] 37C SR04
ajeFstgith. TIC Aleke Alggo] JAY uf urzbdela AMELE
succinate dehydrogenaseo] 2]3]A] #$¥ o] triphenyl formazong 343}
o &2 A& HA Hed oG FoUAER gs A YFEY opAure,
AT R SHVEOE ANE VEIYUT AGS 7T olste] kol
BASHETHE), 1993). TICH S HAEZLEE EUsle] F AuAe] A&7

EE wol7] ¢85 TMP(trimethoprim)E& AJ8 o] Hrlgt T AJPF=

¢

Streptococcus thermophilusoll 2]&] F-AJe] TIC/} 4r3}3teivr-g Azl A
9] triphenyl formazon®] ¥FFEE FQISH= TIC II test: A|E7} oA
Y 7-¢ p-aminobenzoc acid(PABA)2} penicillinaseE E7}slo] A zix|e}
HUARA FZEEY HFHA] 7He3l=F sj%H whgolth(Bishop 5,
1990).
3) Membrane-matrix 4}ojlA] antibiotic-binding protein o]& &3
B-lactam CITE Probe®} Tetracycline CITE Prober} QITh(u}, 1993).
4) ELISA(R S 3AI] ol & &3
ELISAY 2 A2 FFEAI 22 oEHY & oo ulet A7)
E 5ol FAE T4 71 MNIGOoE FAEsle YFEAL Ex|oRE
o= AIL-H T} Bishop &, 1990: Charmz} Chi, 1986).

7}) Lactek systemZ €-§ 2 [SAEUL 25 JFEAL AAS 714
L2 Al A APl FAH 9 L3 4 g whyjoz 24

—-32—



ol F FdEHo] g Fde FFEC ALt AYsta vmx] £
HErbo] Aol At WA A WH3Il Ao YFEH Y= zhEY
THBishop &, 1990: Z %, 1991).

1}) Agri-Screen Test: 7} o A3 Lo7 3t vbHOE well S 9]
43} polyclonal &Ao] 7|2E & &24Ho|thBishop &, 1990).

t}) Signal T gentamicin, neomicin, sulfamethazine 37}X]&] HE
g AEstedl AMEEM IR FHEHE high-affinityg: 71 A7}
wello] ZEEo] glo] HUFEHA B HYAZ A APHF-¢lol ofsl
A g I FFEE BYSA =Hel MY #HIE vehdch(Bishop F,
1990).

2}) Cite prove]2 Cite 7]Fo] &= HRugjolA AEU FFER
Z ZAPY FEEH] A s HE ZH3E ste] A2 HEIF Vel
= ZAxpygojr} (Bishop %, 1990).

uo}) Ez-Screen test 5w-ite] ZAXE Y 4 9On gentamicin,
sul fadimethoxin, sulfamethazine?] Z&o]| 7153}t (Bishop 5, 1990).

5) Charm II Test:= WAlH Z2J04F o] &3t 713 Wizt AJgpH o g
(v}, 1993; Brady?} Katz, 1989), B- lactam#|, macrolider], sulfonamide
Al,” aminoglycoside], tetracyclineZ] % chloramphenicol ¢ =3
L EAY 4 9lth(Senyk, 1990:; Collins-Thompson %, 1988: Carlsson3}
Bjorck, 1991). of2} o] AGEE BHY 4 e Aol dey 71714
Aul7l MEE 27hEE $uto] mEcHBishop 5, 1990).

6) Penzyme methoa—é B-lactam?] HBAHE F Ao 23t ujEAH
&5 A28 U PHOE f4d 53 2 Auel oyt Aol B
H o3t A AME-HCTHBishop 5, 1990: Senyk, 1990: Suhrenz} Walte, 1996).

Pﬂl
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isc | 9=} 10071/ 0E50%d / syAe 64T/ o o
Assay | Z7] |3.5-4x]7F | 2.5A] 7} T
vl 24
83-87TC/
g |
1007}/ |10%dm)gt 5%
TTC zha sl T, o0
S 3-3.542H /74 = srcs |
2.5X] 7H
A o 83-87°C/
[+ =)

TC 11| 2he 10071/ |30 m] gt HuU A=, 5%, oo
] 3-3.547H /70 A 9} srcs |
ake

2.5A] 7t
D 10078/ |2,000%1/ 64T/ T U
P o ' LEL o=
e o dE |3-3.54]7H A HIErer A 2.5417 | FAIE
1 2r-& , =
v |gp| B 10078/ 2,000/ wE}=IERIA, 64T/ |mgz
o 3.5-4A1Z  Jl d wA| 3A| 2t SEN
g3
Hieletset A, d ot
A, ofn]| =FE] 2
H R Ato| = A, nfa 2 i
- 2e 10074/ i glo|=A, el E 2} 64C/ o
el 3.5-4A] 2t Ato]| Z51 A, HIA] | 2. 75X 7t | AL
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P o Q. 3 °
A o gl | AARXZ | HA]E st ajeFz A R
el E A, 4
o}A, e E 2}
nldE 8671/ |1,500%1/|0]E 1A, ofn] 65T/
o ’ = b o0
Charm AIM "iilom 3.5-4] 7 A o astels | A7 5T
e P ELEY
=4
W EFetREAI37E
Bl Egfrto] &
el AA8E, np 2
St glo] EA7%E, o} 5,
i o nl iz e Ato] Ag,
== 1707 [6,00081/|=A6%, Mulx]| 85T/ |A}E,
Charm II cj st ,
P 8E /A |18%F, nlo|AE 32 |Asgt
IRy H6%, S= sl g3,
- U, v st e
ver A1, 2] e}
o] Al, i B ujo]
2
Faof
N/ 2]/ T/
Penzyme | g | 0OV OOV ey | T 1eg
1-1.5A1Zt| 74 15%
] A




AA7Hs

S B 2
HEFRIREA],
d sh et A,
Lactel Hy Zetuto] Al, 2/
Ay VS i
, Bl Egato]
A
EZEHEz
Ato] &3, 7
Etnto]al, &
A | Eglato]
Cite ™ & i R o0
prove kA g, d o) o
541, A winj
ELZL, A mtA]
& HEz=
NSER)
e Aettol4l,
Signal 8;{% Yyl o] 4, s
° A rtdetd
oo 2AEhto] A1,
Ez-Screen z‘sl-:q 1 Azic|y &A1 L0
R L) )
Agri- | WY | oo
i Rt gstuet X

ZtE ¢ 7 5(1994)
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Hu Al 4 4 5/0
ezl 4 10710
oAl 4 10/10
EF5AMd = 30 10/10
B-ereA EEE RN 30
LAt gl 30
M ZE] 5 100 100 50/1, 000
H=}hz] gl 20/20
Z2 2 Ez 30/0
AtolE3l 100
HEzIro]E31A | SAJHEz} 100 (& "HEsz} 30/0
Ato] &7l Ato] E=l A])
H EgtAto] &3] 80/0
Axtc]o)el 10/0
At H S4l 25 100 10/10
4 3 A A s 2FA (F 4= 10/0
A zlE|olE olutol = A) 10/0
dzlr]otl 10/0
of 2| AR ulo] Al 40 50/0
nj3a 2 gfo| =4 23] ghajo] Al 100 200
Elo] 241 50 - 50/50
Zletnto] Al 100 30/0
ofn] = ZE| AP = A] v L ufo] Al 500 150/150
AE#REnlojal 200 125/0
e 0
Z2¢HUE 0
721 A Hulo] el 0/0
' AE] =nlo] A1 200 200 100/100
EryEZY 50 30/0
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e feEvetelAe & HZEdo] tid 71Eo] flol TICHAA 273
ofojof Zrial FAHE 0] glo] U ARAZR o7 YBEHLE B
AH&Sholl whet EEE e FRE HESIZE A 2 AAolrh

th. U 4RU FEEH
Fu 999 ¥
M2} Delvotest F|EHO|A oFAdut-g
E

AEE HF7Hs3E Lactek test 7|

¥ 10. Charm AIM ¥ Delvotest 7|EHo|A FAdul-$S UEPH H-FofAg

Lactek test ZZ}

* - A~ 7M (%)
B-Lactam 1(0.25) 399(99,75)
Tetracycline 17(4.25) 383(95.75)
400(100)
Chloramphenicol 33(8.25) 367(91.75)
Sul famethazine 48(12.00) 352(88.00)

F) v =%, - =84

E1004 K= viel Zo] 471A] AGY] FAEF QFMElE AR A
B-Lactame oFAdo] 0.25%, Tetracycline 4.25%, Chloramphenicol-&
8.25%, Sulfamethazined 12%E& X}X|3t HZE n|Fo] E ol A= B
-LactanA| ¢l Penicillin-G& W@ XEAZAN F2 A8l goy 3o
o] Sulfa#] @ Chloramphenicol & F+& AMESa 9= Zo g Llelytct

T AFUTELY FRE B9 o2 £ 113} Zrh



F 11. 7 AR¥YIEE R

AMINOGLYCOSIDES Amikacin
Dihydrostreptomycin
Gentamicin
Kanamycin
Neomycin
Streptomycin

BACITRACIN

BETA-LACTAMS Amoxicillin
Ampicillin
Cefadroxil
Cefotaxime
Ceftiofur
Cephalexin
Cephaloridine
Cephalosporin
Cephapirin
Cephradine
Cloxacillin
Dicloxicillin
Hetacillin

"Nafcillin
Oxacillin
Penicillin
Piperacillin
Ticarcillin

CHLORAMPHENICOL Florfenicol
Thiamphenicol
Chloramphenicol glucuronide
Chloramphenicol

FOLIC ACID ANALOG Methotrexate
Pyrimethamine
Trimethoprim

MACROLIDES . Clindamycin
LINCOSAMIDES Erythromycin
' Lincomycin



Oleandomycin
Pirlimycin
Spiramycin
Tylosin

NOVOBIOCIN

SPECTINOMYCIN

SULFA DRUGS Dapsone
' Sul fabromomethazine

Sulfacetamide
Sul fachlorpyridazine
Sulfadiazine
Sul fadimethoxine
Sulfadoxine
Sul faethoxypyridazine
Sul famerazine
Sulfamethazine
Sul famethizole
Sul famethoxazole
Sulfanilamide
Sulfapyridine
Sul faguinoxaline
Sulfathiazole
Sulfisoxazole

TETRACYCLINES Chlortetracycline
Demeclocycline
Doxycycline
Methacycline
Minocycline
Oxytetracycline
Rolitetracycline
Tetracycline







A1d Ad

FAEE FAEY ARAYLE A3 T ARFY fAE] FU=R

BABA R AEZAH Aol Disc assay T HPLCHO| & 2
ool FEi20]M R ulel Zo] TIC 11 AEZEE BARXE 3L7]F0)
£ 12, sFAo] o3t TIC 11 A&7 E9} RABXE FL7]|2

. re

¥ o+ A TIC II A&ZE HAZAE 3871&
B-lactam 7 0. 0024ppm 0. 004ppm
Sulfa A 0. 05ppm 0. 0lppm
Oxytetracycline - 0. 1ppm

B-lactam A= J 313l QX7 Sulfa A2} Oxytetracyclineol] tisfrl:= 2
=Tt Yol fdAlelAE MEsrt d§L TIC 11 AF&5ha Bulk Tank
713 37tolvt HELEIL 9438 Charm AIM, Charm 1I, Delvo,
Lactec, Penzyme testd& W-&3lo] Ao ZHipulgo] wrjat A4
olth. m3t TIC IIE ARgsh=t] glo] E2FEHo wet g7 AEL=7}
3 glo] FF#el olge Hol glon, oy S XA
EF71 chrt) uiste] AEWITt Fol HeH JFEL A
Abie @A gich whela slZe] APsta HAELEIL S48 Hapy

& Austel kitsh st Weke] & 7E L Qch.

rr
Mo



A2d A= L Py

L =l oA Fare] 23
Z71 €% AY Yl HdKE A d}e  sodium azide(Juncei

chemical Co.Ltd)& 0.025% Y3l 35TollA 24A17F vjokAlzl the 0.1

R

peptone (Difco) FA oA 10° - 10%8] 3]43}o] sodium azider} 0. 025%3
7FEl VRS agar plate(E 13)o] 0.2n1% BH=uste] 35CoA 484]7F o
Al7itt, 2} F22 MRS agar plateo] 33] WiZo|E =wisl 3 35TojA] 48
Al ZAeigste] eEe stk olgA &R H FRE MRS agar
plateo] BUSPAA F38 FFEL 244 2 TIC / TIC II test@} =[A]

oF Aol AM&H glct,

F 13, HYH MRS agar wl#] H& R4

Component gram/liter
Bacto Proteose Peptone #3 10.0
Bacto Beef Extract 10.0
Bacto Yeast Extract 5.0
Bacto Dextrose 20.0
Tween 80 ‘ 1.0
Ammonium Citrate 2.0
Sodium Acetate 5.0
Magnesium Sulfate : 0.1
Manganese Sulfate 0.05
Dipotassium Phosphate 2.0
Sodium Azide 0.25
Bacto‘Agar 15.0




2. WFEA 744 % TIC 11 teste} AN AR 9|
SBEES

Ao AlL¥H FHEHE penicillin G, oxytetracycline,

%

=l &

sul famethazine, sul fathiazole, sul fadimethoxine, erythromycine,
chloramphenicol € 2 A Sigmail(U.S.A)ollA Fdtgoen ezt e 5

2 FaA &S Az3act

X 14. FFEZY x99} A2wy

concentration(ppm)
Antimicrobial agents Solvents
first second
selection selection
penicillin G 0.024 0.024 H,0 + NaCH
oxytetracycline 1 0.1 H,0 + NaOH"
sul famethazine 5, 000 0.01 H.0 + NaOH
sulfathiazol 5,000 0.01 H.0 + NaOH
sul fadimethoxine 5,000 0.01 H,0 + NaOH
erythromycine 1 0.25 H,0 + Alcohol
chloramphenicol 5 0.1 H,0 + Alcohol




penicillin G 60ppm, oxytetracycline 100ppm, sulfamethazine. 50ppm,
sulfathiazole 50ppm, sulfadimethoxine 50ppm, erythromycine 260ppm,
chloramphenicol 100ppm®] =2 ¥FEZ stock solution® |23t 4T
o[stol A 134 IARB/SIAA 9o %E8 345} pembrane

filter(0.45um, millipore Co. U.S.A)E o2}t the AP AlLs}aic).

3. FFEY 24y 7
PFEL 744 FAA] 2 He] BFEE MRS brothol 28 Aokl

Fslo] HHE & F MRS broth(Difco)ol] FE3}le] 35CoA 1847 uj aFs}
3 0.1% peptone(Difco)g-oof 10° - 10° cfu/ml 208 3 X sto] AR5}
gt dntEoR FFEA Z4H AoA AFFFY MIC(mininum
inhibitory concentration)+ two-fold macrodilution broth =¥ (Koneman
5, 1988) AHgstel 7ol YFEAL AR gujo] SN ¥ We
3t 7R EAMsle] 0.2% yeast extract(Difco)7} H7}H tryptic soy
broth(Difco)oll H71% ¥, wigH FFE FF3to] 35TolA] 48417 mjy
ste] AAARE ez 2HsPcHY 5, 1995). oju] sFA|

rr

oxytetracycline lppm, penicillin G 0.024ppm, sulfamethazine 5000ppm,
sulfadimethoxine 5000ppm, sulfathiazole 5000ppm, erythromycine 1lppm,
chloramphenicol 5ppm =22 A|Hof A}LE YU, 3HA|= Signa Chemical

Co. (USA)EFE Fufste] ARgstgict.



¥ 15. HFH Tryptic soy broth BiX]e] HEZ/

Component gfam/liter
Bacto tryptone 17
Bacto saytone 3
Bacto dextrose 2.5
Sodium chloride 5
Dipotassium phosphate 2.5
Yeast extract 2

4, TTC / TIC II testo] A& 7Va3t o5 A

YFEL PEY AAeld AEdol b os MUH FFE MRS
broth(Difco)olA] 28 Atiste] L & T 10% T ©=]-§(Difco)ol 3
Fsto] 240t Fo| $3 o #E Felstrt,

5. TIC / TIC II test-& A]eF=xz]
7} TIC &Y

'TTC(2, 3, 5-triphenyltetrazolium chloride, Sigma)2} HIFHFFTE
1:259] H|&E §3l(4% 58§ Y)3to] 7Co|3tolA WFEASIAA AE31F
23 olujjell ARg-3tdct.
1}, TMP £

50.0mg®] TMP(trimethoprim, Sigma)Z 100ml LFZTzfAFo] 23]

methanol 10mlef] Folil HIEFFTE 718t wF FAAZIA] o]
500ug/ml7t E|AIZE F 157U 4ColslolA IARUSIHA HFFHTE

1:98] "] 8(108]) 2 3| A3} 50pg/ml-L&HS AP LYo T -Apggic), oluf



A H-8-HL pembrane filter(0.45um. millipore Co. U.S.A.)Z o z2}3}
AHE-3tadct,

+

6. FTEE AFd At LT TIC / TIC II test
P EE g Aol AWUE A TIC testo] 287158t F3=E= MRS

o
R

e
rle,

A x] (Difco)oll A 28] o] Alth wjarsie] ¥ HEAZ F 1
A (Difco)oll b% HFSto 37TolA] 124]7 wjsle] o] Foig 10% &
A A2 1:1(v/v) E3ste] AJPFY o2 A3ty

7} TIC testi:= 10% FYUERA|R(DIFCO)E 2z A& Hol 8.2ml% 23} o]
of ] £ 0.8m1E A 7}sle] vortex mixer(Fisher scientific)@ 153X
% a&os ZII the 85TolA 587 dA e 3 F JIZAch o)
negative control2 3HFAE H7IstA] ¢igict.

Ll 10% BUERA]F(DIFCO)E Z Al@Hof 7.2ml%] 2[3}:L o]o] TMP 1ml=}
oA €9 0.8n1F H7I3}o] vortex mixer(Fisher scientific)® 15327k
a&ox ZIRE the 85TeOlAM 5 dAE & F It o)
negative controlZ} TMP control sampled 3}FEZL HIIsix] ¢tx
negative control sampleoll= TMPE-N T HJIStx] ¢igtch FH|H x| Ao
AEFAE Inl®] FFsto] & E}Z F 37T incubatorof] A 2A] 7t vjeFs}
Stk Wl F 4% TICE Y 0.3 ml¥& FEIIste] & ZUZ ThE negative
controlZ} TMP control sample?] MZo] A2 JI7F2ul(eF 1x]7F) TMP
contole] MAHEEM)E FE0E slo] AlRe] Uabe] EEYNT HAH

[e]
gs BE

24 94O, YAY Astd 24o= s

ot
N

7. #FF AudE F5o 5%
FdEdo] ths] Z/do] glo] F AUH FF+= MRS broth(Difco)o



28] ol Aciuiystel HS HHAZ F AP gt BURY
5782 Hammes 5(1992)9] ol 2Jste] AdAjsigict. #F AU FF=
Gram® A, #Hn|Z(0lympus, Japan) &3} API kit (APl bioMerieux,
France)& o]&3le] wWldE AlE S AlA|gt AHE ATB identification
system(bioMerieux, France)o]] &3} AXAIH2] genus®} speciesE ZAA

stolch

8. A FF2] A wjgxd 4%
Adubae] A wjgzd & afAlzAE FHoly] S8 EFE Adist
o BEE & F 10 s EAF(Difco)oll FHFslod 2E=H(30T, 32T,

35C, 37C), Glucose® 7H2%)

=X

[e]
o
of phE F33IEd, old #F& 2% FFSIUL REEE A7 e

2 24X 7t71=] wferst T

A3d 23 4 2

2 272 FFEAAAR HH wAE A4

gL ohen Bk



I 16, L RolA FFE AF

29 g F (A A9 = 2 &+ F (D
Bl ol 29 | L 33
g a 53 CLY 31
ERRY: 43 4 n 20
ok 4 7 56 5 u 36
% 46 ok A 30
=) Il 41 g At 29
e 4t 55 B o 46
7 e 133 i“igf} 126

L. e A HA

Tryptic soy broth(Difco) Oﬂ 0.2% yeast extract(Difco)E A7)} 121°Co

o

A 1587t dEd & Penicillin G(0.024ppm), Oxytetracycline(0. lppm),
Sul famethazine(0, Olppm), Sulfadimethoxine(0.0lppm), Sulfathiazole(0.0lppm),
Erythromycine(0. 25ppm), Chloramphenicol(0.1ppm)& 3 7}8to{, MRS broth
(Difco)oll 4 18417 wjFAlZl FFE 10° - 10° +F02 HFIL F 4842
islel AHEE SLoR WYSTh. I A2 F 8077 FFF 107
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5 No.

Penicillin G

Oxytetra
-cycline

Sul fame

~-thazine

Sul fadi

-metoxin

Sul fa

-thiazole

Erythro

-mycin

Chloram
-phenicol

X -&56-2
X]&56-3
A]256-5
41-2:56-6
X}-2130-3
A 2215-3
A12218-1
X&218-2
A &232-1
X]-2232-3
A-&233-3
A 2237-1
A &£239-1
A &243-1
A12243-3
A -&243-4
A]-&268-1
X -8284-2

1+ o+ 4+ o+ o+ +

+ o+ o+ 4+ o+

+

+

+ + + H o+

+ + H + + +

+
pe

H

+

+ + H o+ +. o+

+

+

+ H + + + + + +

4

+

+ 4+ o+ o+ o+

+ + H + + +

+
+

H + H + + + H + + + 4+ +




o No,

Penicillin G

Oxytetra
-cycline

Sul fame

-thazine

Sul fadi
-metoxin

Sulfa
-thiazole

Erythro
-mycin

Chloram

-phenicol

A]-2284-1
A &295-1
A-£295-2
X]2295-3
A]-&295-4
A]-8299-3
A 2299-4
X]-&299-5
21£299-6
212309-2
A]-2346-2
A]2-346-5
A2372-1
1

=~ & W

I+ + 4+ + o+ + + + o+

+ + + + 4+ +

I+ 4+ 4+ 4+ o+ o+ o+ +

+ + 4+ + H o+ + o+

+

I+ + 4+ + + + + +

+ 0+ + + H o+ + o+

+

[T S S SR S S Y

+ + 4+ + H o+ o+

+

I T T T T T 3

+ 4+ o+ A+ M+ + o+

+

[ T T T

+ 4+ 4+ + B+ o+ o+




5 No.

Penicillin G

Oxytetra

-cycline

Sul fame

-thazine

Sulfadi

-metoxin

Sulfa-
thiazole

Erythro-

mycin

Chloram

-phenicol

AE673
248228
AET04
~E699

-AE393

82217
AE341
25493
285491
A 5695
AEA425
25698
AE231

AE164

82229

R34

AE163

+ + 4+ + + + 4+ + o+ o+ + + F o+ + o+

+

+ 4+ + F + F o+ F o+ 4+ + + o+ o+

+

+ + + + + + + + + + + + + + + o+

.

+ £ 4+ 4 + + + 4+ + o+ 4+ o+ + o+ o+

+ + + + 4+ F + o+ + F o+ + 4+ o+ o+

+ o+ + o+ o+

+

+ + 4+ + + + + 4+ F + o+ + o+ o+




=5 No,

Penicillin G

Oxytetra
-cycline

Sulfame
-thazine

Sulfadi
-metoxin

Sulfa
~thiazole

Erythro

-mycin

Chloram
-phenicol

A 5466
A E659
ME230
AET
ANE235
30CHE672
A E665
A E128
AEA467
A E203
AE661
X E671
AE708
AE507
XE674
E473
A E476

+ o+ F Mo+ 4+ + o+ 4+ o+ o+ o+ o+ o+

+

+ + + H o+ + 4+ o+ + o+ o+ 4+ o+ o+

+

+ o+ 4+ o+ + o+ o+ A+ + o+ 4+

+

+ + + 4+ + o+ + + F o+ o+ o+ 4+ 4 4

+

T ol e o T NI

T+ o+ o+ o+ o+

+ o+ o+ o+

+

ok H o+ 4+ + 4+ 4+ o+ 4+ o+ 4
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Tryptic soy broth(Difco)ulR|olA] 3FA] Zr4Ado] ol Ao Z uHA
H FF7F TIC / TIC 11 testo]] AL JHe3X|E UolR 7] 93] 105 THEl

AR (Difco)ol ] AUFTE] SAALE WYY Ae o 2o,

18 AUE 239 BUYAF LR

Lactic bacteria coagulation selected bacteria for
. TTC 7 TTC II method
%36-3 + 0
wet12-6 + 0
1 ' 1 -
wet13-2 , + 0
et 3-4 + 0
X &56-3 + 0
A &56-5 + 0
X]-&56-6 + 0
A1£215-3 + 0
A1 £232-3 + 0
A-&243-1 -
A &243-4 -
A-£268-1 + 0
A]-£309-2 + 0
BE507 + 0
F) o+ &AL, - SR U¥

FFEH] Zpado] glol MuH 15718 F3F2 MRS brotholA 10% g
B G2 Ariste] wdstad S uf 12708 F27F L3aE o] o] 127] FRE
TIC testo]] H-& 7}¥ FF2 ATt ol 10x Ty ©x[Goja] A



Abgo]l ARsA EHW  abo]l AMdEe] pH 46F=7 HHE SAM
(isoelectric point)o] pH 4.6Q1 X|-f1j2] #Hojalolete whilgo] s}
A oA &, 1979). welq ExFola a7t dolyt FRE ©x]Go
A 8ol Jhesiths oujo|i, olo) wrs] 37t UoluR] Yk AL F

2 EYo] I3tAL HAlfol Y F gl FoE gty o] of Aol

U 9Bl 2440l glo] MY R TIC / TIC 11 test A
Tryptic soy broth o|8% RFEW 744 Aol 2ol o
3, 10% BY "R follA S-S B skim milkollA o] 9 127]9)
TFE BAFXFoA A 3-& J|EEEoA TIC / TTC 11 testE 4
1% A7 thes 2o,

>



F 19, AUFFE o] LI TIC AE

Antimicrobial agents

bl;::z:a blank penics Erythr Geytetra- Chloren Sulfome- Silfadi-  Sul fa-
-11inG -omycin cycline phenicol thezine methoxine thiazol
#16-3 + * + + + + + +
uloli2-6 + + + + + + + +
Wet13-2 + + + + + + + +
wjol13-4 + + + + + + + o+
] &56-3 + 4+ + + + + PN
A &56-5 + + + + + t + :
A £&56-6 + £ % + + + t +
A]€215-3 + + + + + + + +
A1-£232-3 + + + + + + + s
A1 &268-1 + -+ + + + + + “y
A} €309-2 + + + + +- + +- s
BE507 K + + + : + - -
S, thermophilus| + + + £ + + + +
F) o+ BEA, o ofgHEEAM, - Ay



F 20, AUEFE o8 TIC 11 AY

Antimicrobial agents
Lactic blank T™P N :
bacteria blank Fenicill Eytro- Gytetra- Chlaar Sifae- Silfeob  Sife-
. -inG - mein - oxline penicol  thezire methkire  thiszol
236-3 + +. - - + + + - -
wiet 2.6 PO - - - - - -
wol13-2 + + + - - + ¥ - -
eti3-4 + + - - - - - = +
X 256-3 + + + t + + + + +
A &56-5 + + + + - + + + -
»]-&56-6 + + + - + - - - o +
A1 £215-3 + o+ t * * + * *
A &232-3 * + * t * + t * +
A1-£268-1 + + t t + t > + %
A]-8309-2 + + + t + + + + +
AE507 + + - - - - P -
S. thermophilus| + + * - + * + - +
F) o+ BN, ¢ JURFAN, - Uy



goll M HiE uleizgto] FtEM ide] glol Adntd 1270

2 3L TMP(Trimethoprim, Sigma)& Alg o] F 713 TIC 11 #gel wiet

X

5 TIC

Mgt A3 Ao E TIC 11 ¥hgo] TIC WKt &4 iy Hs
Aol o &2 Fog eyttt ojetdo] TIC II Wiol H7lE = ™= &
2] AL dAAIIE Z2TE o] TIC WPelA HEH=7L Wi
sulfaz]?] AEAEE =ol7] f18] 7/|2H TIC 11 ¥hdo] HrisEla gtz

5, 1989).

th. #¥E AUd 459 53

Tryptic soy broth(Difco)% o] &3t FFEA Zr4Ad AP TIC
test/ TIC II testE E3| AFEZ] ZeMdo] & 7o L]-E]-bl- 87 &+
72| Gram @4 AL EF Gran @403 rodd o Uryth WI'EV']
API 50 CHL kit(API bioMerieux, France)& o]&3}lo] =& AHES 3}%"’
1 ZA3}E ATB identification system(bioMerieux, France)of J&%F ZHz}

e ¥213} Zo] FTAFE UL
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AR I3 APIER A

~ lactic bacteria
. Tests |

T U Yt AE ME Ae

6-3 12-6

A&

=
RE

13-4 56-3 56-5 56-6 309-2 507

Glycerol
Erythritol
D Arabinose’
L Arabinose
Ribose
D Xylose
L Xylose ‘

| Adoﬁitol

B-Methyl-D
Xyloside

‘Galactose
Glucose
Fructose
Mannose
Sorbose
Rhamnose
Dulcitol
Inositol
Mannitol

Sorbitol

—62—



ctic bacteria

Tests

2o Wit wiof

=4

Ag Ag Ag AR

AE

a-Methyl-D Mannoside
a-Methyl-D Glucoside

N Acetyl Glucosamine
Amygdalin
Arbutin
Esculin
Salicin
Cellobiose
Maltose
Lactose -
Melibiose
Sucrose
Trehalose -
Inulin
Melezitose
Raffinose
Starch
Glycogen
Xylitol
Gentiobiose
D Turanose
D Lyxose
D Tagatose
D Fucose
L. Fucose
D Arabitol
L Arabitol
Gluconate
2 Ketogluconate

" 5 Ketogluconate

+

+

+

+

+

+

+

+

+

+

6-3 12-6 13-4 56-3 56-5 56-6 309-2 507

+

+




okol| Al Gram Az #n]7 (0lympus., Japan) #HE 83 API kitE o] &
@ F3e] BAHeIN WA AR thed Bt

22, AUH FF 53 A3

Lactic bacteria = 3
¥ 6-3 Lactobacillus para, paracasei
?3%12—6 | Lactobacillus brevis
ot 3-4 Lactobacillus plantarum
A]-&56-3 Lactobacillus para, péracasej
X&56-5 Lactobaci ] lus plantarum
A &56-6 Leuconostoc mesen. cremoris
A1-£309-2 Lactobacillus acidophilus |
AE 507 Lactobacillus plantarum

L 5(1996)0l] w}EH S, thermophilus7} TS lactic acid bacteriao]] H]
s ditFom JPFEH] Hego] &rin Ba Hoou, B Ao A
W FFELS 7719 Lactobacillus®} 17§2] Leuconostoco]git}, o] &
Lactobacillus brevis2} Leuconostoc& Fatb o] 2o Auke] acetic' acici]-
CO.E “8’43l= heterofermentero]il Uz FREL 22 FHALS A3}
£ homofermenter T}, 53] Lactobacillus plantarume g Ade] 37

=30 ZAeEE L]'E]'LH-?’- ol 53 A FFEH 51"37'5]-‘5 el

€ AU = 7S WEES /NE 4 deeet s



3. At wfed

fio
%
w

hopz

Ex] 3 wjxlo] E&23t= FHE FE lactoseRA ol B|UF f4tdol

9

A
n,

€

3] cell& JFEo] P-galactosidasel} pB-P-galactosidaseo] £]3]
glucosel} galactose = galactose-6-phosphate® &3] o|&En F4te
¢] FFol metA= galactoseE MEYLE FAF7I= UTHol F,
1988). 0’ Leary 5-(1976)2 glucose?} lactosed 7 EtA Yo T o]L31
wR|of|A] S, thermophilusi= R7] lactose ©o]-&%7} &2 ¥l glucose:=
A2 o] &3tA] ¢tokil L. bulgaricus= glucoseE WA o0&l 1Z4H =
lactoseE ©]&3h= Zo= RHustgrt. o] 5(1988)9] Ayl spd Hat
FEol lactose ¥12 41 F A VLFE glucosed Y02 olg

gt BaEgich, J2a "EARUe] lactoseE AT Tl e

G 2ol W3tE Fo 33 Y AY 2L z&zz} steiek.

S. thermophilus& XE¥¥ F /)8 +F& 2=4H(30T, 32T, 35T,

37C), Glucose®7H2%) FFEE A7 7&7—12& 24X ZF 7A] wforste pH
g S3T A= v F233F F249F Pt

AU FF2 4 p HE X3 %4 # A2+ glucosed 7*‘7P1’l B

7T AABE, BT AARE, 2T 1AEE, 0TE g R2ow U

Elutom, glucoseE H7ISIR] 42 ol 37CTIF 7083, 35C7 17

o5, 32Ts %iM-:—, 30Tt 174 3= yehd dAFHez 37T 7HE

—=65—



¥ 23 AUH FFE 23 skim milk(glucose A7} 2] pH W3}

Lactic 28 Oh 3h 6h %h 12h 15h 24h
bacteria temp ;

30C 6.55 6.34 6.42 6.37 6.30 6.21 5.86

32T 6.55 6.36 6.44 6.38 6.32 6.20 5.81

BaL6-3 35C 6.55 6. 42 6.37 6.26 6.12 5.97 5.49

37C 6.55 6.37 6.39 6.27 6.18 5.99 5.50

30C 6.55 6.35 6.43 6.43 6.42 6.40 6.28

32T 6.55 6.37 6.46 6.46 6.40 6.41 6.17

W e12-6 35C 6.55 6.45 6.43 6.39 6.26 6.18 5.57

37¢C 6.55 6.42 6.44 6.36 6.28 6.00 5,07

30T 6.55 6.39 6.45 6.44 6.45 6.45 6.41

42309-2 32T 6.55 6.40 6.45 6.45 6.39 6.43 6.34

35C 6.55 6.49 6.49 6.46 6.43 6.43 6.04

37C 6.55 6.46 6.49 6.37 6.47 6.40 5.78

30T 6.55 6.41 6.43 6.41 6.35 6.28 5,94

- 32C 6.55 6.43 6.44 6.38 6.31 6.19 5. 84

AE507
35C 6.55 6.47 6.45 6.33 6.16 6.03 5.66
6.38 6.34 6.19 615 6.09 5.60

37TC

6.55



Lactic

ime

~19—.

. 3h 6h 9h 12h 15h 24h
bacteria temp

30T 6.35 6.37 6.30 6.19 6.09 5.69

o+ 3-4 32T 6. 40 6.42 6.31 6.20 6.05 5.59

3BT 6.47 6. 36 6.25 6.04 5.83 5.15

37C 6.41 6.39 6.25 6.15 5.85 5.30

30C 6.47 6. 46 6.37 6.26 6.21 6.15

2] -256-3 32:C 6.47 6. 46 6.37 6.20 6.11 6.06

35T 6.50 6.50 6.39 6.25 6.16 6.14

37C 6.48 6.47 6.33 6.28 6.21 6.10

30C 6.41 6.43 6.41 6.35 6.28 5.94

2-856-5 32:C 6. 43 6.44 6.38 6.31 6.19 5.84

35T 6.47 6.45 6.33 6.16 6.03 5. 66

37C 6.41 6.40 6.23 6.13 5.93 5.56

_ 30C 6.42 6. 45 6.40 6.34 6.20 5.97

2 -256-6 32°C 6.44 6.45 6.41 6. 32 6.24 5.95

35T 6.47 6.43 6.33 6.16 5.99 5.24

37C 6.41 6.39 6.26 6.13 5,99 5.70

» 30T 6.33 5.93 5.53 5.28 5.11 4.79

S. thermo 32T 6.21 5.74 5.40 5.16 5.01 4,72

-philus 35T 6.13 5.52 5.20 4,96 4,82 4,64

- 37C 5.98 5.32 5.08 4,83 4,66 4.45




X 24, AUY FFE HET skim milk(glucoseFH7})2] pHH 3},

Lactic bacteria

ime

~3h

Oh - 6h 9h 12h 15h 24h
temp )
30T 6.53 6.42 6.42 6.35 6.30 6.21 6.00
%1&3 32T 6.53 6.49 6.49 6.41 6.35 6.22 5.95
35C 6.53 6.46 6.41 6.31 6.20 6.05 5.65
37T 6.53 6.46 6.39 6.29 6.15 6.01 5.57
30C 6.53 6.28 6.39 6.36 6.34 6.29 6.06
W eh2-6 32T 6.53 6.40 6.49 6.46 6.40 6.29 5.83
35T 6.53 6.45 6.43 6.34 6.18 5.99 5.21
37C 6.53 6.49 '6.46 6.38 6.22 5.94 5.10
30C 6.53 6.41 6.49 6.46 6.46 6. 44 6.27
4.8309-2 32C 6.53 6.49 6.54 6.53 6.54 6.49 6.21
35C 6.53 6.51 6.49 16.49 6.40 6.30 5.59
37C 6.53 6.48 6.51 6.49 6.43 6.28 5.10
30C 6.53 6.40 6.43 6.35 6.28 6.08 5.83
AZ507 32C 6.53 6.50 6.51 6.45 6.36 6.22 5.70
: 35C 6.53 6.53 6.47 6.36 6.24 6.05 5.65
37C 6.53 6.44 6.43 6.31 6.23 6.12 5.58




Lactic bacteria

ime

Oh 3h 6h 9h 12h 15h 24h
temp
30T 6.53 6. 40 6.43 6.35 6.28 6.18 5.83
w01 3-4 - 32T 6.53 6.50 6.51 6.45 6.36 6.22 5.70
= .- 35T 6.53 6.53 6.47 6. 36 6.24 6.05 5. 56
37C 6. 53 6.54 6.49 6. 36 6.21 6.05 5.45
30C 6.53 6.41 6. 40 6.21 6.14 6.04 5.99
° 32T 6.53 6.43 6.38 6.13 6.15 6.01 6.01
2-£56-3 . )
35T 6.53 6.50 6.43 6.27 6.18 6.14 6.02
37T 6.53 6.41 6.34 6.23 6.11 6.00 6.00
30C 6.53 6.41 6.44 6.36 6.28 6.15 5.74
° 32T 6.53 6.46 6.44 6.32 6.22 6.00 5.52
X &56-5 o
3T 6.53 6.44 6.39 . 6.25 6.10 5.91 5.61
37C 6.53 6.51 6.43 6.29 6.12 5.93 5.52
_ 30C 6.53 6.43 6.37 6. 40 6.36 6.29 6.03
° 32C 6.53 6.4b5 6.50 6. 47 6.42 6.29 5.97
2]&56-6 .
T 6.53 6.46 6.51 6.44 6.33 6.19 5.89
37C 6.53 6.47 6.44 6.35 6.20 6.05 5.75
.30TC 6.53 6.26 5.81 5.48 5.28 5. 06 4,75
S. thermo 32T 6.53 6.24 5.68 5.38 5.08 4.99 4,70
-philus 35T 6.53 6.12 5.4 5.12 4,88 4,70 4,50
37C 6.53 5.94 9.35 5.00 4.70 4,60 4,38




QoA ABZ FRE2 61%7F 37TolA 7MY wlE APME S Kol $1.80)
A Eelg FAddES] 4 P% 37TCoAA 718 $& 28 UEeldi 0|8 &
3] gkome] AL I7THA AHIV|Z st dea zh FFEE wjx|
of glucose?] 7t offo] ulE 37TolAe] pHHZLE AR

t}.

2
i
mo
i)
m

F 25, FFEE vjA|of glucose?] H7} ofFof wpE 37T ] pHH 3}

Lactic pH at  pH at Lactic pH at  pH at
Glucose Glucose
bacteria ’ Oh 24h bacteria 24h
- G+ 5.70 G + 5.56
A-&56-6 6.55 A &56-5 6.55
G - 5.75 G - 5.52
G+ 6.10 G + 5.78
A £56-3 : 6.55 A]2309-2 6.55
G - 6.00 G - 5.10
G + 5.50 G + 5.60
236-3 6.55 A E-507 6.55
G - 5.567 G - 5.58
WoH2-6 G+ 6 55 5.07 | S thermo G+ 655 4,45
= G - ' 5.10 | -philus G - ' 4.38
G+ 5.30
wjol13-4 6.55
G - 5.45
) + ¢ glucose@7}, - : glucose A7}

97} FFFolA A@ujx]o] glucoses ’E*ﬂ"‘éﬁﬂ pHH3L7L wo] dojyt &

5= AHuj|ol glucose

rr

27} 43%, glucose® H7IoIX Yok w)

2] H7t 28 AgAgel Avie AFE HAA] ¢ ZeE Uyt

_7’0‘_



M system 7]t

)
100

e

KO0

ofoj

MNAFLE 713
IcH(Marth

T

P
Eo

st 7]

da] o] 8= gtl(Fox %, 1995; Gutierrez %, 1990: Watts 5, 1995).

) 4 PeTItolA

‘AMES 7F FI7HSEA "l

|
L

ojm] e HFE AAM

) Y

e

o, ofxj

L

oli gl AAolrt wetd AR F TF AA

[

=
T % AAZE glol Urte

A1d A
AE A& S
8} Ellickson, 1959).

]

7

1o] starter® A}

A

Ueho] u]E ujatole} wxe}

o

€ AT AZE AARBIAY gE AFAAAA R

A&

1985;
chloram-

ampicillin 5o]

"7 < 1,0000]

neomycin,
=1

<

Tamime3} Robinson,
vl = 1984; Schiffmann %,

cloxacillin

g ANEEHes de AH&ER dch ol

1982;
1950;

9l t}(Kosikowski,
1994; Krienke,
penicillin, streptomycin,
sulphonamide,
—71—

EX) k1 e
dEA  ded
tetracycline, -

Valladao®} Sandine,

1992).
phenicol,

Fol



w2 Aol MlEute] FRel T3}, I whalzl els3E xAe]
AL /‘ﬂibﬂ vz that, Fao} Qlats} whg, gln

Dusk WAS] 4 ol 4 A 4o BAT duwel Yue AW
Tl EF QFEE Az HPolAN FIFE

g WAL A8EY 28 R5E Holth oldd EAE s)dst] 9
e FEEAC] g $HE 2T2EE 23|} 3|3 penicilling B
8& A7) ¢3] penicillinasel} penicillinase BEF-E HAASHALY
HX2]E 3lokst antibiotic-resistant yoghurt straing AR&3fo} 3}=

9l ol HILEEER A3 AFY Hol MIE Yo 4 QJong Raor

3t7] #ste] Bl de] AMEE I Q& penicillin®(Ryan 5, 1986) A
fEolAl ul-¢ RIZksle] Ful Aol & 9L nx2 Ytk LFolA o]
23 IR SFEAL] Ao Streptococcus®} Bacillus7} wo) AR5 o
(Chagonda®}  Ndikuweraca, 1989: ChenZ} Chang,  1994: Vidalz}
Collins-thompson, 1987), 53] S. thermophilus= Zof uwig} ZH4$do] W
7t 9& 4 %lil(Reinbold®} Reddy. 1974), penicillino] ctjsjamt g
Sl MY B ThE YFELol delE Bedel B4 g vl ol
o,

A rbgto] of

bulgaricus®t S. salivarius subsp. thermophiluse] T3t Aldo|giz

2

HAER HUFAE AL BEE L. delbrueckii subsp.



—
T

acidophi lus2}
SAlell AA

L.
A1 E(Charm2} Chi, 1982: Bishop®} White, 1984)7} who] i}t

AHol lrh uwhebr FH

1980),

oral

ol ZAp]go] ETHe Aleko] m

|

| .

AfAle] 2-&
HAbst

Sozzi®} Smiley,
(o]

]

HAH[Eo] =

L 95

L

1974;

A
‘\‘:714

1

[o]

(Reinbold2} Reddy,
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t] DelvoZ APHo|L} Penzyme

o

O
5

= e B
6(0. 024ppm),

= @) o]

Yol 73

5
-

Z3hRe] B FFE MRS broth(Difco)

30°C incubatorofA] ujokst

2 AE3lo] 48417 njf

A ZHApAZro] 3l B-lactam A 2]
0.02% yeast extract(Difco)7} 7} tryptic soy broth(Difco)o] 10° -10°

o AAp]Lo] B3 sulfax] o
of FFste 37T,

=3
=

penicillin

-



oxytetracycline(0. 1ppm), sulfamethazine(0,0lppm), sul fathiazole{0. 01ppm),
sulfadimethoxine(0.0lppm) & AME3tgion, zt L5} 2z =59 108 &
€ tryptic soy brothol] #7}sle] M@sleict, EF MRS brotholA Talo)
A #FE skin milko] FHE3}o] 37T} 30C incubatoro] A ujordt =
Yol 7PY F& o 91 YFELL 4 559 10812 SEolA =3sto
skim milk(Difco)o]l H7}ste] 242 AEE slgirt. 244 SR skim

milke] &3 of F2 zhEstgc).

2. U HfrolA ZEargel £

271 "R A9 ety HRE AFHSl]  sodium  azide(Junsei
chemical Co. Ltd)& 0.025% E7}3t3L 35ColA] 24417t vfekx| 7l T} 0.1%
peptone(Difco) E|A4ollA] 10° - 10'8)] 34 3}o] sodium azideZ} 0.025%3
7FE MRS agar plateo] 0.2ml%] BHZ=ws}o] 35Co|A] 484] 7 v QFA] F1C},
Zt #2h& MRS agar plateo] 33 WZol2 =Wt X 35Co A 484|727 3]
agstel el stch olgA e4Ee" FFE MRS agar plateo] X

UM FFE FFEL A4 L TIC / TIC II test@} A|AJof Ao

dfollA FeH FFE MRS broth(Difco)o]] HE3}ed 37C incubatoro]]

‘ %S o skim milk(Difco)of 5% HZE3}o] 244]

Zt gtk ¥EEH] HHH skin milkoll 5% Fdlo] 48A1ZF wiF
F 83 AEE Qo= |ENYTL olul FFAE penicillin 6
(0.0’2‘4ppm), oxytetracycline(0. lppm), sulfamethazine(0.0lppm), sulfa-

thiazole(0.0lppm), sulfadimethoxine(0.0lppm)E AM&3tEon 7 Ex 2}



2 =xo] 108 52 E3 U npembrane filter(0.45um. Whatman)& ©o]-&

sto] o 2gt F skim milke] FE7tste] H@SIGIch

4, A o] &3 xAjof Ay A UMBFRAL

1/2xpd o] ‘F%ﬂ%ﬂ»%ﬂ#%oﬂ}ﬂ B al®l F3F2 Tryptic soy broth(Difco)
o} skim milk(Difco)E o|-&3t AFA 3 APolA Aol e AL
2 AW F3E MRS broth(Difco)oll A skim milkell FFE3te] Eo] gl
Aol A starter® AR&Sto] XAk ADUARE S Sttt ofuf AHEH XA
okoj]i= Brilliant blue(Bio-Rad), Methyl orange(Janssen chemica), Methyl
violet(Wako chemical), Azolitmin(Litmus. BDH chemical), Resazurin
(Sigma}, Broméphenol blue(Showa chemical), Methyl red(Sigma), Phenol
red(Crown), Bromocresol purple(Junsei chemical), Methylene blue
(Samchun chemical), Bromocresol green(Junsei chemical), Phenolph-
thalein{Samchun chemical), Crystal violet(Junsei chemical), Safranine
O(Junsei chemical)o] glom z} zjAjeke] =& we|siziy A 24

4 Al AAT Aot APEEE Austgct



A| A] oF TE (%) o ke 2} pH

Brilliant blue 0.1 24
Methyl orange 0.1 T84 3.1~4.4
Methyl violet 0.05 =LA 0.1~1.5~3.2
Azolitmin(Litmus) 0.2 T8 5.0~8.0
Resazurin 0.1 T4 3.8~6.5
Bromophenol blue 0.1 Alcohol -84 3.0~4.6
Methyl red 0.2 Alcohol €4 4,2~6.3
Phenol red 0.1 Alcohol-84 6.8~8f0
Bromocresol purple 0.1 Alcohol &% 5.2~6.8
Methylene blue 0.1 Alcohol €4
Bromocresol green 0.1 Alcohol €4 3.8~5.4
Phenolphthalein 0.1 Alcohol-&4d 8.2~10.0
Crystal violet 10
Safranine 0 0.25

5. mAEI XAk YT YA 2 9 By

7h ANE FFE o] 8 HF XAy U HaEA A}

122145 A 2424 AEolal o] Qe ZHog wsja F=

-

Sofl cistol 13} MUT x|AoPd GFA) 244 DHAES dopugieh,
AHEEl Z[A]eF&  Phenol red(0. 1%5, Methyl red(0.01%), Resazurin
(0.005%), Bromocresol purple(0.005%), Methylene blue(0.005%) = &R
ofm, Z[AJeFe] AlzwH-2 t}& ¥277 Zt}l. Phenol red?} Bromocresol

purple> 100% alcoholell, Methylene bluet= 50% alcoholo] =91 3 ZRL



2 3435193, Methyl rede 100% alcohold] ¢l ¥ alcoholofl A3}
21, Resazuring F-fF4ol oA AREstATt.

Ade] A}2H 3 FA B E+= Oxytetracycline(0.lppm), Penicillin G
(0.024ppm), Sulfamethazine(0.0lppm), Sulfathiazole(0.0lppm), Sulfadi-
methoxine(0, Olppm) & Sigma(U. S. A.)AFAA] F3te] AlLstd o, Al
R A stock solutionS 3]4]3}o] membrane filter(0.45um. Whatman)E

SELE U

27, AAQf A=RPH

A 2 A A =2 % H
Phenol red (0. 1%) 100% alcoholo] &<l F ZH4E Ao A&
Methyl red (0.01%) | 100% alcoholoil 4541 ¥ 100% alcchol 2 3]4J3}o] AL
Resazurin (0. 005%) ZHpol] 0l F SRR A5 AL

B 1
romocresol purple 100% alcoholo]] =0l &= ZE2g B]asled AL

(0. 005%)

Methyl bl _

© 035:?6 e 50% alcohole] =21 F F/TE ISl AME
L EHAA LS 0183t A|A]eF 27 HF

Qloflx] Al¥3t Phenol red(0.1%), Methyl red(0.01%), Resazurin
(0.005%), Bromocresol purple(0.005%), Methylene blue(0.005%) % 5&R{
o] AAjkE e A= A7 Wyt s} 8ol8t resazuring 7[ELE Sl
LIS EUT TRANLE AZY TR AUE FRE Eo] B 244 B
4 A=E 2k



F 28, Resazuring 7|0 23F Z3kx|a]ek R

H & A T3 % £ (/ 100al )
Resazurin .
(100) 0.005g Resazurin

" Resazurin + Phenol red 0.0025g Resazurin
(50 + 50) + 0. 05g Phenol red
Resazurin + Methylene blue 0.0025g Resazurin
(50 + 50) + 0.0025g Methylene blue
Resazurin + Methyl red 0.0025g Resazurin
(50 + 50) + 0, 005g Methyl red
Resazurin + Bromocresol purple 0.0025g Resazurin
(50 + 50) + 0.0025g Bromocresol purple

2] of| A ’g_l?;loﬂ A3t Phenol red(0.1%), Methyl red(0.01%), Resazurin
(0.005%), Bromocresol purple(0.005%), Methylene blue(0.005%) & =]A]<k
Zve] E3 AAle} F YA A4H AEE B[S LolF 37kx] x4
o} Methyl red(0.01%), Resazurin(0.005%), Bromocresol purple (0.005%) &

B AAJozhe] 24& €t Y AANAE Az, FEFFFY FIA B4



F29. 3% A4S EE H/RE

728 24 & (7 100ml )

2
Methyl red 0.01g Methyl red

(100)

Resazurin 0.005g Resazurin

(100)

]?;‘;ﬁc))cresol purple 0.005g Bromocresol purple
Resazurin + Methyl red 0.00125g Resazurin

(25 + 75) + 0,0075g Methyl red
Resazurin + Methyl red 0.0025g Resazurin

{50 + 50) + 0.005g Methyl red
Resazurin + Methyl red 0.00375g Resazurin

(75 + 25) + 0.0025g Methyl red

Resazurin + Bromocresol purple

(25 + 75)
Resazurin + Bromocresol purple
(50 + 50)

Resazurin + Bromocresol purple
(75 + 25)

0.00125g Resazurin
+ 0.00375g Bromocresol purple

0.0025g Resazurin
+ 0, 0025g Bromocresol purple

0.00375g Resazurin
+ 0, 00125g Bromocresol purple




£& o 0.02% yeast extract’} HI7H tryptic soy brothe] 10° -10® &2
22 FHEst 4817 wg ¥

MRS brothollA] o] 9l FFEF skim milke] FEs}] 37T, 30T
incubatorofl A wjEt F o] s1y 2L uwl FEsle FFEY 74
o] FF-& skim milk?] &3 oJEZ zhE3}eic).

ol HIIH 3tFA= penicillin G(0.024 ppm) oxytetracycline(0.1ppn),
sul famethazine(0, 01ppm), sulfathiazole(0,0lppmn), sul fadimethoxine(0. 01ppm) S
AHEstelen Z =0t 7 529 108 $E& tryptic soy brotho] ¥}
Sto] A3t

Algulxo] ¥EE FF FFELo] iy A4 RS 2R 2
807748 HFF 21708 FF7t WHELel U4dS Byw, I B4 A

=& o 3303 2l



Antibiotic sensitivity Skim Antibiotic
MRS test nilk sensitivity test
o+3FHZ | Ao (Tryptic soy broth o]-&) o5 (skim milk ©]-§)
. regular ° regular
blank regular o]lX  regular
x10 x10
%9_4—1 o + + + o + -
EI9-5 ) + + + o + -
3'61-_,';1_7—2 o + + + o + -
9-1 ) + + + 0 + -
14-3 o + + + o + -
L A13-1 o + + + o + -
7-2 0 + + + 0 + -
15-2 0 + + + o + -
L2H7-1 ) + + + o + -
17-2 0 + + + o + -
BEH-1 0 + + + o + -
2Fxk4-1 o + + + o + -
2at12-1 o + + + 0 + -
2 o + * -
3 o + + -
A]&56-3 0 * + -
368-2 o + + * o + -
376-2 o + + + 0 + -
2425 o + + - o + +
' 163 o + + + o * -
125 o + - - o + +
Z) o @ AAHMRS), S3(Skim milk). +: A& - u[EH
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& MRS brothe]] FE3sle] 37C incubatoro]

yZ

F ZYo| 7} £& uf skim milke] 5% FZslm, 24417k ujok

Che BdEdol F7HE skim milko] 5% FEs}o] 4847 wj} ¥ 23

HE A3 & 725709 FF F 4379
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¥ 32. 4373y sgaA 44 A=

Antibiotic sensitivity Antibiotic sensitivity
FENT test (skim milk ©]-§&) FaNs test (skim milk o]-&)
regular regular regular regular
x10 x10
£9l1-2 ' - 2A P72 ¢ :
L3F3-1 + - 9-3 + -
5-3 * - F &£4-1 + -
5-5 - - o¥z)5-2 + -
61+ - 8-4 + .
8-3 * - 11-1 - -
10-1 - - SEi2-2 ¥ -
11-1 + - 6-1 + -
HFa17-1 T4 - 7-2 . o
18-1 + - Ef et1-2 + -
19-2 ; _ 1-3 R _
19-3 + - 3-2 - _
30-2 + - 4-1 + )
T/88-1 + - 6-3 + -
9-1 + . - 8-1 ‘ " -
#a19-2 + - 10-1 . -
12-1 + - £-9116-2 + -
14-1 * - ¥z 7-1 + _
714k5-2 * - o 2136-2 : ;
8-2 + - }=]15-1 + _
11-1 - - 15-2 + -
13-1 + -
F) o+ @ - uAF



milkol] 23] Ath(2% FF)g F 37TolA] vjeksle] o] 2L uf A|P A
o 105 WEs}e] AAISF A ST

AEo] A3 xJAJeF2 Brilliant blue(BIO-RAD), Methyl orange(Janssen
Chimica), Methyl violet(Wako Chemical), Azolitmin(Litmus, BDH
Chemical ), Resazurin(Sigma), Bromophenol blue(Showa Chemical), Methyl
red(Sigma), Phenol red(Crown), Bromocresol purple(Junsei Chemical),
Methylene blue(Samchun Chemical), Bromocresol green(Junsei Chemical),
Phenolphthalein(Samchun Chemical), Crystal violet(Junsei Chemical),
Safranine O(Junsei Chemical) % 14Fo|m, Z} x|AJ¢ke] ==& whgs] 7}
o FEA g Aol AES A 52 E Ausigct

ZF A|AJFE TIC II AR Wizt Zo] FFFE(10%) o wjay(37T
water bath) 2A1Zk Fof oz} 338 == skim milk 5ulo] 22 0.3ml,
0.5ml, 0.75m1 & 1ml# Yo AjZte] ZFzigol whE x|Ajete] Mz wW3lE
VEE A3 2 Al Wb A% WA Qe AAIRE Resazurin,
Methyl red, Phenol red, Bromocresol purple, Methylene blueo]¢lt}. |
3 x| A e HItgelAME 0.3m1”§7}31 T Az W Es dda,
Iml H7}8] ZFP+= 0. 5m19}r 0.75ml H7te] H-Rrl AP Mzgo] YR
Aste] A7 HEE WESH=Y ool gl



¥ 33 AAle] ERe} Azl mE Azdst

2] A} F (%) Ohr lhr¥ 4hr¥ 8hr¥-

Brilliant blue | 0.1 Roylzpd - - -

Phenolphthalein | 0.1 22 - - -
0.3, 0.5m-2 3=

Methyl red 3 et 23T
yl r 0.2 R ERER S LS ek
0.004 | T - - -
Resazurin | 01 | ®RW)  ozEzpy By 34

0006 | oIz - - -

Bromeresol o1 | TRE SRR SRIIT ERIGE
BRIt : o
Phenol red L i ey O3 0al x=vhy
(F3olrI7h2) ol & F34)
0.004 | B - - -
01 | kW zRM st Asked

Methylene blue
0.00f | AT - - -

Methyl orange | 0.1 2P - - -

Methyl violet | 0.05 Bz - - -

Bromocresol

green 0.1 TRk - - -
Bromophenol 0

blue 01 | =R - - -
Crystal violet | 10 Hapy - - -

Safranine O 0.5 clEY - - -

Litmus 0.2 Hapy - - -




Aol AR A[A o FollA FF8) Aol whel Azo] Wt 572 |
A]9F Resazurin, Methyl red, Phenol red, Bromocresol purple, Methylene
blueg A3l 37}2] F =2 A28t Skim milkel F713t A3} A=
A rjefol A= Mol FBIHN, T ABEoH skim milke] I3t
Aol AL mizstyrt. EY, A2 o3ty FEolME skinm milke] M
mi2ol] Z|xefe] Aof imol Hx] ¢fo} MHoelA AL stAL.

TIC#3, 4425, QAM3-1, B4H2-1, B214-3 F3E skin milko] Acys}
of YL & F 85Tl 58 AF¥ AlB(skin nilk)o] 22 0,5ml,
g YE3ted 37ColA 247 I F 7 AN tg 22 sEE Hr}
Sto] Mo HIHYEE JUOE FHUG
o Iml2 L uwf A oe] A W3 Giole Arist JFL WAz RyYz
2] A wste] whgo] Iml FFolA ZF whsith

N W3}e] ol resazurin 0.1% Mol Wstol 0,01%8F 0, 005%0]A
K A HE7 LelA Uelkksl, phenol red 0.01%2} 0.005%= Ae] w3}
Ao Aol nlsste] 0.1%7F 7Hg A AP o, Methyl red: 0.01%,
Bromocresol purple> 0.005% “12]3L Methylene bluet= 0.005%7} &Fd-=] 2¢

T8 BEE IEshe AAlY AR FEE A UF ALY



TR s
Z]A]OF ;‘{-}7} 1 *]7]’ =
Blark YE T
i 0.5l HE 10l SE
ethvl red | g | =5 = P
T (R s
0.02% Folz) T+ 23 23} Hy
0. Oi% T+ 25 ECNES
Resazurin 01 Ll by . -
T (de R
0.01% o) H2EE B
0.005% HEE B
Bromocresol | 0, 1% | ESER Rl Ao A% A=
purple By ‘ |
0.01% | (e Ewi G AF A ke A%
Fotd) v
o ; ol T Fie
0.005% 2 Tple A% @Z A 7k
e R wa
T (He s
0.01 | BT HE (2 G wayute)
0.005% o §R =R o g weluke)
Methylene o1 TRhy ) ]
%
blue ' o =
0.0 | EoFR) - _
0. 008 ) ]




/%J%%

Aol W AREE

2|r]o} Blark i o
. =) B
Vettyl red |, | =P % Azt
' (HeE=s
0.0z | EoTH) FH+ 28 %+ 23
0.01% T wE A
Rescarin | o | &4 L= OFEE
' (e
0.0 | B S2ET e
0.005% e s
Bromceresol) | SSREE LIS AT AT
% .
purple ' 31
oo | (FEEE AT B TPl O
gold) ,
0. 005% B TkE F olF F k- %
Prerol red | | EREREY =R} -8}
O 1 (esme
0w | B SRR G (P
0.005% o] G2 =7 (3R o g =3 (k)
Methylere 0.1% Tk - -
blue ' (HesE=
0.01 | €1 i -
0. 005% - B}

_"88 —_



THER)

2431

Ajop 271 AREF

x] ]\] ok Blank
’ 0. 5ml % Il g%
Methyl red [ | =< =5 PS>
' (Hems

0.0z | BT F%s 23 2y

0.01% TE =T 72+ 2%
Resazaurin 015 wha Ra} Hap

(SZsme (3A17¥F0]) £5°

0016 | £ = =

0.005% =% =5
Browcresol | | EREZEE el e @F A%
purple ) 3=

oo | (ReEEE S OF T 7ke A

Lot

0 o W TPl A ol T FWle A%

Fherol red 0.1% BRI E2A aEbe 33 wat
' (Hsr=

: Aol glo waluko) O 1.2l nLO)

0.01% | o8 i =R oo (g

0006 dge e o g mue
Methylene 0.1 w2 - -
blue ] (sheteEe

0.0 | ) - -

0.005% § i




Bt 12-1

AR 371 ARE F

] A] oF Rlank
A 0. 5ml FF- InlAE

Methyl red 2k =3 23t

0.2 (SRsr=

0.0 | o) T+ =% FHEE

0.01% 25+ g ZILHE
Resazurin 0.1 by ra} Re}

e (32l £3)

0.0 | € = =

0. 006 By us
Bromocresol 0.1% ERRLS- el 2L % A=
purple ) Bl

| oo | (HeEEE HSOF 2 The A%
| ger)

0.005% A TR 3T ol T Tk ¢IF

Prenol red | ERF BN b 3 wat
) (Hs==

0.0 | EoFD ge wmi(e) ge )

0.005% o S (e o G2 (1)
Methylene | nRH - ofEal ER jzhy)
blue ’ (Hss=

0.0 | BT - -

0.005% - _




TR

Hal 14-3

Ao} 7L Al T

3R] SRk

A Al o Plark s e
Methyl red | 0,26 | X=3bd) % 5%
(He=
0.02¢ | Eo1d) T+ 7 T+ 5
(3A]ZFo]] BIREN) (3x]75o] BlRFM)
0.01% T+ =7 TH+ B
(3r]ZEFo| SlebA) (3r]7HFol] B1REY)
Resazurin | 0,1% | W& Ba} wa}
(Es=s (AR £%) (3R] £%)
0.01% | Bold) 07 =% ,
| (3A]ZHFoll G22%) Az 31RFY)
(3r[7EFo]] 3igkM) (3A]7Ho]| Blokd)
Bromcresol | 0.1% | ESlude ekl IS A% aF
purple S | _
0.0 | (He=E ¢ge odF A Tl AT
Eotx)
0. 005 ™ TpLe A olF 2 Fple- AT
Prerol red | 0.1% | ERYE&Y  ab. 33t a2t
(Hss
0.01% | Eotd) S () WS =R(H2)
0.005%| o G =39k o 2 (%)
0.1% | g - -
etylere (s
T oo | @k i ]
0.005%




B} ANk EYW U AA BY 2 B
b AUE FFO] o AU A Aee] HFYzA 4

123 RFA 24y APl Z4del g o i 5
gl distd 13 Ay

(0.01%), Resazurin(0,005%), Bromocresol purple(0.005%), Methylene

=

Phenol red(0.1%), Methyl red

i
N
>
L
i
AN

g& AIr|3t A}, Resazurin

i,

blue(0.005%)o] Tiste] A Z42d
(0.005%)0] 2] BN o] WE Az WIE AHsII7} 71 foldlel
3, 2 th22E Methyl red(0.01%)2} Bromocresol purple(0.005%)0] izt
W7l 29k}, olofl ¥Es] Phenol red(0.1%)$} Methylene blue(0.005%)%=
T Aol whE Ao} Mg MBI FAA sleh

utatd 5572 At FolA TrEoE 2148 wl: Resazurin(0.005%)0]
744 943193, Methyl red(0.01%)2} Bromocresol purple(0.005%)% A}&-
7Fs2del Qldlch. olFel AL x[AJeto] ohd EYA|A L AzSte] F

5o A Zad UFF=E APsIAch



3% ekl Y24 244 2}

AET Perol red Methyl red Resazurin Bromcresol purple Methylene blue
a5 0 hr 3hr 0 hr 3hr 0 hr 3hr 0 hr 3hr 0 hr 3 hr
QAN-2 24 24 Zehat At Ra} ] oWl W= = =
24052 29 22 et ozt Bz} RJF el= W= i =y
2247-1 24 A2 Z=nat oleat CEN ] W= W= A iz
8565 2 @y mhar A Eeb W3 e gdR Amy sy
122681 24 2 =t At Ra} B3 Usl= W= e =y
M1 2 @@y =k ey g S -
a1 | 29 ey =hat dwy Bzl xR ohle ddT sy amy




vPemlr’ed

me‘in

Bramcresol purple Methylere blue
Eiec s Ohr 3hr 0hr 3hr 0hr 3hr 0hr 3 hr
-2 24 A Ra} &xFE Bl e B =y
2YE3%3 2 T2y Ayat Ba} i Wl Wls Casl g
B2-1(1) 2 e ot Hg} FIE ] Bl OB EN Y )
71H1-1 24 2y A} Ra} a B Wl =
°o‘alB-4 =4 22 =g} He} ] Ul s e EL Ut
b2 24 24 Awrt Ra} ] (1 1 Bl By L)
ElRH01 2 A U E A E . S S




Methylere blue -

0 hr

3 hr

e
i
O

e
=
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;

O

i

2
z
ot

K

Resazurin
Ohr 3hr
Be} w3
B} B3
»g} 3
L R ]
Ba} P=a
Ra} w3

Ra}

)




A = .Perol red Methyl red Resazurin Bromcresol purple Methylere blue
wTET 0hr 3hr 0hr 3hr 0hr 3hr Ohr 3hr 0hr 3 hr
41 9 @M =M M B m3 ohly bR A Ay
B2 02 E I I O S R e
23101 R R R} B2 Wl wshe Awd P
©%383 29 wm = xw o 9 o de AwY A
481 2 @ =N dew w3 e WSl RN A
23F11-1 29 2 = A% EE} = Uok= Wle =4 =4
22102 29 @@ =ma odem oms w3 oble bl sy ey




H340% WU 827E ol§sto] Resazuring 7| HOTE EgAA]
s Az W HET A3} wi] FFol AHglol sHF AEE Nz M
£ YEehd 22 Resazurin(100)0]Ql3L, Resazurin + Methyl red (50+50)%}
Resazurin + Bromocresol purple (50+50)¢] T}& Z3Fx]|A]eto] Hjﬁﬂ Al 7Zh
57} 2otk A AMdIAE TR ARl WE Mz WS B
LIEFUEA] 919kel Phenol red?} Methylene bluet= E3Fz|A]eFol Resazurin +
Phenol red (50+50)%2} Resazurin + Methylene blue(50+50)ofl = A Mzt
2] W3hE BHSIIIE &olshA] edgith



E 36. 57 A AAjefe] E3R|AoF HE
% STANDARD2] A7z

y Resazurin Resazurin Resazurin Resazurin Resazurin
A|A19] (100) + + + +
Phenol red Methyl red Bromocresol purple Methylere blue
(50 + 50) (50 + 50) (50 + 50) (50 + 50)
B =]

0 hr 3 hr 0 hr 3hr 0 hr 3hr 0 hr 3 hr 0hr 3hr
S:Ih:OgIL)K A Hal o BT oF 2 2 G dT drE B Ha 8 R wy Yy
(SKSJMS;:) Axne dEE QI M QA% dAUF  ¥WEs o ¥g Wy e
G, AR @EE @4 @4 99F dos omd gmd W oy

) Resazurin(0.00%6), Phenol red(0.1%), Methyl red(0.01%), Bromocresol purple(0.005%), Methylene blue(0, 005%)



Ak 12-1(1), 9Fx] 15-1, oFx] 7-1, #= 17-1

2|2 o Resazurin Resazurin Resazurin Resazurin Resazurin
i (100) + o . X
Phenol red Methyl red Bromocresol purple Methylene blue
a) =] | (50 + 50) (50 + 50) (50 + 50) (50 + 50)
-Ohr 3hr " Ohr 3hr Ohr ~ 3hr Ohr 3hr Ohr 3hr
S _
o) |AEI @¥E @@ @4 9df any Bad WER w4 u
S : ' _
sy | FFFES da¥E ¢ @M 24 AR doE Wad QuEs wd ul
SPC ~
(100 ) AFRE A 285 ¢ 2N 24 ¢ dF Ak Ry U EF ey WA

) Resazurin(0.005%), Phenol red(0,1%), Methyl red(0.01%), Bromocresol purple(0,005%6), Methylene blue(0, 005%)
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oF Resazurin Resazurin Resazurin Resazurin Resazurin
Sk (100) . + + +
Phenol red Methyl red Bromocresol purple Methylene blue
(50 + 50) (50 + 50) (50 + 50) (50 + 50)
B %] ,
Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr
SKIM MILK = H 5 oF AN A ot B o ClE 3 3] B Lhay LI
( 100 ) X}T—E‘—E} q:l '\'L"% j=1 %“I 'g-‘lll 2 T i t]'o gl E-E]' gl '11._% = A | O‘i j=~1 —]}
SKIM+SPC = 2%  oF A A ol = o rlE 3 QIF| HLE LAl uag
(50 N 50) Z]"TE-E]' ?j.ei‘\l‘%' =] 'g'—l '%li = U piLd ]:]'o gl EE]’ =] 1_‘\1."% = i~ A |
(g |FFES @B %39 M @EF dusy  wd ¢EF w4 @4

) Resazurin(0.005%), Phenol red(0.1%), Methyl red(0.01%), Bromocresol purple(0.005%), Methylene blue(0, 005%)



—101—

2] A] oF Resazurin Resazurin Resazurin Resazurin Resazurin
(100) + + + + .
Phenol red Methyl red ‘Bromocresol purple Methylene blue

W) =) (50 + 50) (50 + 50) (50 + 50) (50 + 50)
Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr
SKIM MILK = . - _ _ _ L A -
( 100 ) AFReE dAEET o 24 4 g AF doE Rz A48 =% g9 A

SKIM+SPC = M A o 5 5 o 1 } Al }
0.5 | ATES @EF 4 @¥ 34 ¢EF QUF W W=y wy wy

SPC = = 5 5 }

Crg) | FES Q=Y @M FY @dF Aoy ned d¥ =g dd W

Z) Resazurin(0,005%), Phenol red(0,1%), Methyl red(0.01%), Bromocresol purple(0,005%), Methylene blue(0, 005%)
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o¥z] 15-2

A A e Resazurin Resazurin Resazurin Resazurin Resazurin

o (100) + + ) + : + )
Phenol red Methyl red Bromocresol purple Methylene blue

W) 2 (50 + 50) (50 + 50) (50 -+ 50) (50 + 50)
Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr
o) |AFES 9¥F @34 @4 ¢ EF dus "ud WES w4 Wy
oy | AFET @EEE 234 24 QA% AcE WEe QuEE w4 uy
(o) |AFES dEE @@ 24 gdF dans md dxw w9 uy

) Resazurin(0.005%), Prenol red(0. 1%), Methyl red(0.01%), Bramcresol purple(0,005%), Methylene blue(0, 005%)
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H3 19-2

2] A] oF Resazurin Resazurin Resazurin Resazurin Resazurin
‘ (100) + + + +
Phenol red Methyl red Bromocresol purple Methylene blue
a) %] {50 + 50) (50 + 50) (50 + 50) (50 + 50)
Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr
SKIM MILK — . = _ N
(0 | HFES S EF ¢34 39 ¢9F Aoy @ud gusw Wy
SKIM+SPC = o = = _ _ -
5050y | HTES Q9EE @39 9 g dR du¥ wEd WERE W Wy
SPC _ _ oy
Azpe A EF @Y BN ¢ AF duE 2 = 2 R 2
( 100 ) 2

) Resazurin(0,005%), Pherol red(0,1%), Methyl red(0.01%), Bramocresol purple(0,005%), Methylene blue(0. 005%)
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FUAAE GedATY $RAAPPE B AAE 24} 4D 90
944 BY AR AAS ASle JIE TTCRS AT + A 3
Hoiz A4 ok MY W A © A8 Washd oE AT o
o] WA 27FE Agelrh

A28 A= 2 Y
1. #F AUd 459 53

FEdo] thsl zhidol AL wRPE/AAPE oA 2F AUH &
& MRS broth(Difco)o]l 23] o]’ Altiuste] BHE HEXZ F Gram
gA, #nr]7(0lympus, Japan) ¥3E2} API kit(API bioMerieux, France)&
o]-&3le] wWlE AFE  AMAZE ZH2}E ATB identification . system

(bioMerieux, France)ol ¢l 3}o] HAtF2] genus?} speciesE ZA At

2. MRS wjok732} Skim milk v F-52] vjaL

A Zed AP L AAS ABoA FHF AU 5o AUE el
JA A OF o §3to] Aol AT A FFol WS Bad FEeh A
BA7H) GHPEE Qobus] 93] The ol Ak

ojwf AFLH x| Skim milk(100%, Difco), Skim milk + SPC(50% + 50%,
Difco), SPC(100%, Difco) 37}Rx|o]il, A|X|YLELE= Methyl red(0.01%,
Sigma), Resazurin(0.005%, Sigma), Bromocresol purple(0.005%, Junsei
chemical) 37Fx] XA ek& Adsto] Aol AHE3HATE

T2 B3} U4d ARE UolRI] ¢3 5LFFE MRS broth®} Skim
milkell FE3te] vigdt F MRS FY2} Skim milk Fof& FF3to] 37T

Al 3AIZE wdRt F AAofe] M7 WFE wla WHSIGTL
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B x]2] £5F+&= SPC broth(100%, Difco), MRS broth(100%, Difco), MI17
broth(100%, Difco), SPC + MRS(50% + 50%), SPC + M17(50% + 50%), MRS +
M17(50% + 50%), SPC + Skim milk(50% + 50%), Skim milk(100%, Difco),
MRS + Skim milk(50% + 50%), M17 + Skim milk(50% + 50%)E A}t c}).
Z} A& AzSte] HET[OA 121T, 1587 dFA F ASsigs, &

¥ Zyste] dasiolct. ojuf MI7 brothis
FFoll 50TE A3 ¥ WFH 10% lactose solution(Difco)& dol # 4

2 Fof A3}t 10% lactose solutionS W7|ofAl WA= 42
membrane filter(0.45pm, Whatman)& o]-23}o] o 2}ste] A}&31iT}.

SEln wAE ed ARe AASKEY 1Ees ARE AAoe
Resazurin(0. 005%) o] gl c}.

96 multiwell plate(sterile)e]] multichannel pipettorE o]&3}e] 3hFA|
7 H7H 7 AEE 40l HII F 919 Z FHE wixE 140p1 H
Vel s, olw] TMPEZE X el nlx]120ul et TMP20uI S E3tste] 3 7}s}

Ak wix B Z A kS 60ul" HIlslol plateRu]E $E

o
>

i
r J

FdFE 20ul FFSlo] 37C waterbatholl A 3A|7F o} ¥ Mz wiz
o

Fstgded o] ¥E T3 o Yl
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L I d v & B 71)
SPC
broth Bacto tryptone bBg, Bacto yeast extract 2.5g, Bacto dextrose lg
(100)
Bacto protecse peptone No.3 10g, Bacto beef extract 10g, Bacto
MRS .
broth yeast extract bg, Bacto dextrose 20g, Tween 80 1lg, Ammonium
(100) citrate 2g, Sodium acetate bg, Magnesium sulfate O0.l1g,
Manganese sulfate 0.05g, Dipotassium phosphate 2g
M17 Bacto tryptone 5g, Bacto soytone 5g, Meat digest b5g, Yeast
broth digest 2.5g, Ascorbic acid 0.5g, Magnesium sulfate O0,25g,
(100) Disodium-B-glycerophosphate 19g, 10% lactose solution 50ml
Bacto proteose peptone No.3 b5g, Bacto beef extract 5g, Bacto
yeast extract 3.7bg, Bacto dextrose 10.5g, Tween 80 0.5g,
SPC+MRS . . . .
(50+50) Ammonium citrate 1g, Sodium acetate 2.5g, Magnesium sulfate
0.05g, Manganese sulfate 0.025g, Dipotassium phosphate 1lg,
Bacto tryptone 5g
Bacto tryptone 5g, Bacto soytone 2.bg, Meat digest 2.5g, Yeast
SPC+M17 | digest 1.25g, Ascorbic acid 0.25g, Magnesium sulfate O0,125g,
(50+50) | Disodium-B-glycerophosphate 9.5g, 10% lactose solution 25ml,

Bacto yeast extract 1.25g, Bacto dextrose 0. bg

- —108—
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X,
2h
N
X,
~

MRS+M17
(50+50)

Skim
Milk
(100)

Skim+SPC
(50+50)

Skim+MRS
(50+50)

Skim+M17
(50+50)

Bacto proteose peptone No.3 b5g, Bacto beef extract 5g, Bacto
yeast extract 2.5g, Bacto dextrose 10g, Tween 80 0.5g, Ammonium
citrate 1lg, Sodium acetate 2.5g, Magnesium sulfate 0,175g,
Manganese sulfate 0,025g, Dipotassium phosphate 1g, Bacto
tryptone 2.5g, Bacto soytone 2.5g, Meat digest 2.5g, Yeast digest
1.25g, Ascorbic acid 0.25g, Disodium-B-glycerophosphate 9.5g,
10% lactose solution 25ml

Skim milk 100g

Skim milk 50g, Bacto trytone 2. 5g, Bacto yeast extract 1.25g,
Bacto dextrose 0,5g

Skim milk 50g, Bacto proteose peptone No.3 5g,

Bacto beef extrat 5g, Bacto yeast extrat 2. 5g, Bacto dextrose
10g, Tween 80 0.5g, Ammonium citrate lg, Sodium acetate 2.5g,
Magnesium sulfate 0,05g, Manganese sulfate 0.025g, Dipotassium
phosphate 1g

Skim milk 50g, Bacto tryptone 2.5g, Bacto soytone 2.5g, Meat digest 2.5g,
Yeast digest 1.25g, Ascorbic acid 0.25g, Magnesium sulfate 0.125g, D
isodium- 8 -glycerophosphate 9.5g, 10% lactose solution 25ml
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96 multiwell plateo]] $~F-2} BltA|
3PN 4ont HE

) {
96 multiwell plateo]] Z} £HFH 96 multiwell plateo]] 2+ £7¥
Bi=] 14001 ¥7} =] 12001 7}
{
96 multiwell plateo]]
l T™P solution 20ul X7}
!

96 multiwell plateo]] Z} =]AJeF 60ul H7}

96 multiwell plateol] T3> 20ul 87}

37C waterbathojlA] 3hr vjoF

oy 1 A" F3 wiAlE - AR e g AY
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4. FA iz 4%

oflA A¥el] AFgEE viR|] F-F F SPC brotho} skim milkE Addste] F vf
28] 24& delElrhe FEATe A A3 BHHE=E 2ARKICL o)
Bl Az 9 Est] EaTlellA 121C / 1587 Basie] el AMgsiglrt
Jg]3 Ao AMREE 3l4Al= Oxytetracycline(0.lppm), Penicillin G
(0.024ppm), Sulfamethazine(0.0lppm), Sulfathiazole(0.0lppm), Sulfadi-
methoxine(0.0lppm)2] =8 |2 2 Z&3}o] membrane filter(0.45um,

Whatman) 2 {23t F AH&Stodch.

X 38. wfix]E HE=2RA

oA el
Elf(l)g)mlk Skim milk 100g

fkégcmilk Skim milk 75g, Bacto tryptone 1.2bg, Bacto yeast
(75 + 25) extract 0.625g, Bacto dextrose 0.25g

?kégcmilk Skim milk 50g, Bacto tryptone 2.5g, Bacto yeast extract
(50 + 50) 1.25g, Bacto dextrose 0.5g

Ekégcmilk Skim milk 25g, Bacto tryptone 3.75g, Bacto yeast
(25 + 75) extract 1.875g, Bacto dextrose 0.75g

SPC broth Bacto tryptone b5g, Bacto yeast extract 2.5g, Bacto
(100) dextrose lg

-111-



5. HPLCE ©| €% ¢RFul Z7 dupx] &4
7t EEA G Az
zt E—i— P YFEZL Sigmarl(St. Louis, MO, USA)®] sulfa-

merazine, sulfadimethoxine, sulfathiazole Z} 10mg& 100ml2] methanolol]
£33} 100 zg/ml stock solutiong | R3}eict. 28 (nixture
of standards)2 Z} stock solutiong 1ml®]-& %3} ¥] methanol& 78}
100m1 2 F-§3ted 1pg/ml AL A23IYch

L AlE AA

1) 10m18] f A|E& 125m EJojFo] 23},

2) 50mle] FENEZREXE-olME(2+1, volume/volume) E3lei)L H

I 1E AYstA Y

3) 2AHLHA uAfE Fof ventAZch

4) ThA] 123 HESA EEIFIL ventA|UF 122 FX|3te] £alA]7]|
3L, HHESt Ego] &F 5T % <

5) 2 Y(ZFRE=XF-olHER)S sl oAsled B2 Betrdz =
et |

6) EeloRol 25ule] £3e1S F1t | 2-59 WHOT WHe] 23 3
&3t

7) ATAE 5 ulel REYCE 28] VB Ho] 2 FopraE BE
c}.

8) %‘—'é@}% rotary evaporator® 32TCoA w&3te &ujE 21]7'] ghel,

9) 0.1 M potassium dihydrogen phosphate €% 1ml-& 7}3t3 187 73}
Al vortex 3Firl,

10) &A] hexane 5ml-& 7}3t3 187t vortex Ztch,

11) 287t AX|slo] Zo] HFHEE 3} tlA] 187 vortex IHFE 158
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Table 39. Operating conditions for sulfonamides by HPLC

Instrument JASCO HPLC system(JASCO Co. Ltd., Japan)

Column CrestPak CisS(150 mm x 4.6 1.D.)(JASCO, Japan)
Eluent 0.017 M H3POs/acetonitrile (70/30)

Flow rate 1.0ml/min

Detector UV(270nm)

Column Temp, 35T

Attenuation 512 mV F.S

Sample size 201

6. X He] FF/uiR|/A A} EjA] A

WA /AR b WA e AN HE AU s2Ret M4 wHzL
2 AW SPC broth(Difco)2} skim milk(Difco), 2]z A xx|kzZo® A
%I Resazurin(0.005%), Bromocresol purple(0,005%)2 E3Alaisle] 2|ae] F3/
BiRl/xxl o} B3 27 st |
ojwj 96 multiwell plate(sterile)oll multichannel pipettorE o]-&3}e
FEAZE FIME 7 AEE 4ulEVE F 919 7 2Hd v E 140nl
% AL, olm PR el P wix120u1e} TUP20u1 S Tyt A
Astirt. whAl HAAR 2 AAeke 60uH ArASe] plateuE PR

¥ ABEFE 200l HF3to] 37C waterbatholl A 3A]7F v} ¥ Mz w3
ol
AA
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7t Bguase 53 23
Tryptic soy broth(Difco) / skim milk(Difco)ZE o]&

4 A uiAPE 7 AAGE AEE B FHE
oA FHo] F2 AR Ueid HF AULFE Gram

(Olympus, Japan)®o 3 #E3I Azl BT Gram dolgdrt. Zeja Hejdo

e
o
M4
o
g
iy
iy

E 27) #F+= rod¥olil, 67] FFE Streptococcuse] Tl olo]l rodd =
= API 50 CHL kit(API bioMerieux, France), streptococcus® o= API
Strep kit(API bioMerieux, France)Z& o[-&3}o] whltd AL 3tolc).

328 53} MULFEL  Mterococcus  casseliflaws 2%,
Enterococcus  faecium 445, Lactobacillus plantarum 135, Lactobacillus

cellobiosus 19-F% ¥REYA O A3= ol 3403 3413} 2o}

F 40. AUH F52] 50 CHL APIEH 2

ctic bacteria oAk 7.2 Bt 14-1
Tests
Glycerol - -
Erythritol - -
D Arabinose - -
L Arabinose + -
Ribose + +
D Xylose + -
L Xylose - -
Adonitol - =~
B-Methyl-D
Xyloside
‘Galactose +
Glucose +
Fructose +
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ctic bacteria
Tests

Mannose -
Sorbose -
Rhamnose -
Dulcitol -
Inositol -
Mannitol -
Sorbitol -
a-Methyl-D Mannoside +
a-Methyl-D Glucoside -
N Acetyl Glucosamine -
Amygdalin -
Arbutin -
Esculin +
Salicin -
Cellobiose +
Maltose +
Lactose +
Melibiose +
Sucrose +
Trehalose -
Inulin -
Melezitose -
Raffinose +
Starch -
Glycogen -
Xylitol -
Gentiobiose -
D Turanose -
D Lyxose 4 -
D Tagatose -
D Fucose -
L Fucose -
D Arabitol -
L Arabitol -
Gluconate +
2 Ketogluconate -
5 Ketogluconate -

F) o+ 0 q7Eg, - g7hEsgE
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X 41, A F329] 20 Strep API 5 Az

Lactic
cteria o] 7-1 %A 15-1 =] 15-2
Tests
VP + + +
HIP - - -
ESC + + +
PYRA + + ’ +
aGAL + + +
BGUR - - -
BGAL + + +
PAL - - -
LAP + + +
ADH - + + +
RIB v + + +
ARA + + +
MAN + + +
SOR - - -
LAC + + +
TRE + + +
INU - - -
RAF - - -
AMD - - ' -
GLYG - - -

2) o AEEs, - ATENYE
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Lactic
cter
Tests

ia Fa 17-1

3 19-2

VP
HIP
ESC
PYRA
aGAL
BGUR
BGAL
PAL
LAP
ADH
RIB
ARA
MAN
SOR
LAC
TRE

I
RAF

AMD
GLYG

F) o+ Az

- AgEsE
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X 42, FFAaUd] 53 2

F = Gram +/- g 5 =
Enterococcus

3 2171 Gram + Streptococcus o
casseliflavus

3 3 19-2 Gram + Streptococcus FEnterococcus faecium

ok 2] 7-1 Gram + Streptococcus Enterococcus faecium

oF 2] 15-1 Gram + Streptococcus Enterococcus faecium

oF 2] 15-2 Gram + Streptococcus Enterococcus faecium

_ Enterococcus

22 4k 12-1(1) Gram + Streptococcus )
casseliflavus

3 4 14-1 Gram + rod Lactobacillus plantarum
Lactobacillus

2 2t 72 Gram + rod ]
cel lobiosus
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L}, MRS wjok#-F2} Skim milk vjokF32] W]

£l

iR/ A A S o] -&Sle] Ao AMEEHE F9Y FFo wWE A4H B=
o AAIZtY] DFHEE doti 7] S8 chat ol Agstach

oju] AH&-H wjA] Skim milk (100%), Skim milk + SPC (50% + 50%), SPC
(100%) 37FA]o]aL, A|Ax]eFS B= Methyl red (0.01%), Resazurin(0. 005%),
Bromocresol purple(0.005%) 37}2] x| A] kg 2ubste] A¥ol| AlL3}9ict
A YA PLAAEE Yolrlelel RS wAold WA 2,
Skim milk Bijz|ojA] witd FF& FFste] At M7 WiE vz #
st

9] #3F5S MRS broth®} Skim milke]] ﬁ]tﬂv}ﬂm A AAP] starterE
AHERE Az MRSERA| A wiFH FF8 F-9 ABAIRF 24 7hute] M40
W3yl FaAlstA dojulil Skim milkdF8 A$

= 3

l_

N
b
=2,
3
P>
1o
i
inh

HE7E dojit ffollA AMEE ujRe] FFol HFHGlol A5l o
Wix[ofl A v gH FFE starterFE ARSI AFA L thEI £ glog]
o} gz,
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F 43, AU aiR/AR o] o MRS viokETot Skin milk BgETL] HIZ

z F MRS WS EF SKIM MILK Bjedt:
) Bromocresol . Bromocresol
2] A] o Methyl red Resazurin purple Methyl red Resazurin purple
ol
0.01% 0. 005% 0.01% 0.005%
(0.01%) 100059 (0.005%) 0.0 (.05 (0.005%)
A=
! regular ! regular 1 regular ] regular ! regular ! regular
egular regular regular
B x10 BT xp0 TEYE 0 |TBYH x0T x10 B oy
v A
SKIM MILK . A AFE . . . Est  ERE
T YA% WET | 2P FP me  met -
( 100% ) X3 3 Bzl ma -+ F 3 % 1 } A Bl
SKIM+SPC . b R . . 2 oFE
- C ol olgiE =33 = 2 2 _ N
( 50 + 50% ) ]'%' ]‘% E’_.E]' E.E]’ =T (=Rt [¢] —l"%]' B }' X }' %E.E]‘ %EE]‘
P C-S E- S = P rat Co =g
SPC E}% C}% ]‘T‘ }—r b 94 E] 184 _‘.T_E(} ,}r.aol' E_E]’ E‘_a} i T N T
( 100% ) Xzt Hgl  dF aF R HEe




4. 3FA7} A1EIR] QUL standard?] 3A17F ulekie] AzhH3}

7 = MRS ujokg SKIM MILK Wl

2] A] ok Methyl red Resazurin Bromocresol purple Methyl red Resazurin Bromocresol purple
o (0. 01%) (0. 005%) (0.005%) (0.01%) (0. 005%) (0.005%)
4 =
1 regular ! regular | regular ! regular 1 regular 1 regular
. regular regular egular regular : regular regular
l ' B x10 "By ¥ x10 | B x10 2 xwo X 10
= ;1 |
o
| « - olF
WU Y sa wa w3 wmes weR | w3 w3 3= 3= Hey  @as
{ 100% ) e
3
SKIMYSPC et g ] T . )
' T s w3 omes omes | M g ua mas mes

(50% + 50% ) | F% %

PO _ O ge  me _ _
o oF  za ozd Qas wes | o TS ug b wes wes
Iga -=-"0 -0




E 45, HFUFFTE wiAE 343 vl

F17-1, FrH4-1

o) Mzbast

z # VRS Hjek SKIM MILK ujo¥ga
2] A] o Methyl red Resazurin Bromocresol - purple Methyl red Resazurin Bromocresol purple
- (0.01%) (0. 005%) (0.005%) (0.01%) (0. 005%) (0.005%)
LDAEL: |
| Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr Ohr 3hr
§ W A
[ SKIM MILK . . A} e . . I C1
C - | ] AT g P = =2 RBa IR kAL R
( 100% ) 3 3 wa} 5 - 7 =3 % I 5 S -
SKIM+SPC ‘ . 2 . . Bl e
- C W okiE  FHam | = Ra k) _ A7
( 50 + 50% ) ¥ X3 wa 3 AT el . } I sug} -
(E3 Bl EFS} L E}S} =0
SPC . 2 o =1t Sl i
T T 33 T | =% 2e Bt AT
(o) | TR g 2R o e SN } b ogny BOF
T AF




H319-2

+ F MRS -8l Ot SKIM MILK wjofg3
z] A] o Methyl red Resazurin Bromocresol purple Methyl red Resazurin Bromocresol purple
K (0.01%) ; (0. 005%) (0. 005%) (0.01%) (0. 005%) (0.005%)
HQFA] 7
WA Ohr 3hr Ohr 3hr Ohr 3hr - Ohr 3hr Ohr 3hr Ohr 3hr
é -
¢ SIMMIK . . P e e : PR kgl ksl
| T T ) 8H ?_o‘ic ,?;?i‘: =25 't:- =5} E.E e I 8 =
( 100% ) 53 =3 wa} _ -+ - e 3% I wat S S
SKIM+SPC N A} _ _ L 52
T T (e 331] ol . FoE =3 =3 a 2 N 155 RN
( 50% + 50% ) ]‘%—‘ }%‘ E.E]' =1 o-:—:L ol T ‘T’%" T 76 H }' H ]' %E.E]‘ na}a
SPC _ =} %%'ZL ERS) e . . AL .
T r HE kil 3 = Ha He oHels
( 1008 ) Fg' F%: E.E]' ;1:, ﬁ% T =] T0 ]’ ]’ E_E} =1 ]’a
o—




QAI15-1, ¥A15-2, BrH2-1(1)

ﬂ' ';l{" MRS HHOO 'L..'J zl SKIM MILK BHOO 1_" z|
. ) . Bromocresol
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olmj R|A] kL Resazurin (0.005%)Z AME3}9li, A v =& 7SR
2] 108 (Penicillin G 0.24ppm, Oxytetracycline lppm, Sulfamethazine 0. 1lpom,
Sul fathiazole 0, 1pom, Sul fadimethoxine 0, 1pmm )2 AM3IGICE

3, G 2R Jisido] o= SulfaA|de] s-Ede] tisle] HPLCE ]85}
of B3t ZA3}  sulfathiazole?] retention time{-— 2.375%, sulfa-

merazine& 3.083%, sulfadimethoxine& 8.058E2F LU}E}YICEH
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Fig.2. HPLC chromatogram of sulfonamides

1. sulfathiazole 2. sulfamerazine 3. sulfadimethoxine
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3. YFBA 2 Y BYA Az
uiR/AI A oPE A g Aeld AU wiK] (SPC, Skim milk)e} XA
QF (resazurin, methyl red, bromocresol purple)?] A& We|siriy T3] 3
A 244 AESE TR Aol TE AAlof] ABE ZARE A TR B
183} e,
E 48, AU wpE/A e YEA 24 A
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Streptococcus thermophi lus

ek Resazurin Resazurin Resazurin  Resazurin  Resazurin  Resazurin
K Resazurin = +Methyl Methyl Methyl  +Bromocres +Bromocres +Bromocres
(100) red red red ol purple ol purple ol purple
=] (25+75)  (50+50)  (75+25)  (25+75)  (B0+B0)  (75+25)
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AF Het ¥ 4 #H 4 3 s 3y 3 oge 2 ER
Skim milk| Ba} 7Pl I AT £F sk % He} 23 sk
(100) | L
2
i .1k2]4 A ¥ B 4 H 4 #H A ¥ g AR
P EE IR I T T - S E AN
(75+25) s
oo |FEE E B @ B o AR s AR W G Pe B
P EE R I R T U xe} 2R SR
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Sez W bl IR @R B A 0 0 % s w
+§C |~ 1=K ‘ S ~
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) Resaaurin(0.005%), - Methyl red(0,01%), Bromocresol purple(0,005%)

—140—



Ohrmj wjz]e} =jajere] Eaold Skim milk(100), Skim milk
SPC(25+75), Skim milk + SPC(50+50), Skim milk + SPC{75+25), SPC(100)zt
of AAjefzte] EpMZ ol ¢lolar, theh skim milk + SPC(25+75)%}
SPC(100)elA Hutg oz Mzo] AStA ety ol Mg u

rr

SPCe] &0l &7 wEoZ AlgHL)

Aantgol e UEls MRS vixlol A eigH FFE starterZ 3o} A
49 AZANE VAW A3 wjA R PAe] HH Any Az
3HE UEld R 2 Resazurin(100)0] 413l Resazurin + Methyl red (50+50)2}
Resazurin + Bromocresol purple (50+50)¢] C}E Z3iM Aol uj3l] MzwH3zt
7t &3kt

upetA] Bl R]o] A& SPC, Skim milkE, AAojA= Resazurin, Methyl red,
Bromocresol purple?] Z3JM|E ZE3dlo] #ZAB3F A3} Skim milket SPC
o] E3ule] ool wE MW= F lo|7}l ¢lela, The Skim milke]

ZIIE BEFF o] Eeta SPCY EHIVF BS4F AHitel uiel
SPC7} MZatol & FE3}7|7t 7t §olstyth. M| Fo]AE Resazurin

(100)o] 7}% H-A43}9 3L Resazurin + Bromocresol purple (25 :75)% T3

o 244 A= BASIT} Solshrh

4. A wAA A4S ELY $RBEAAA bio systen B
2xbdEel AAR AfolAe BuF Bol 0 dEA BT B4
AR #eo] 3 YFA LFHE FL2UIEEEY 10042) F7
£ Hzdeo= s@a Aushic
#FZ X YWAdF= Enterococcus casseliflavus 2722, Enterococcus faecium 4
o5, Lactobacillus plantarum 195, Lactobacillus cellobiosus 19-%%8 2 &
Z= gt

—141 -



92l #5352 MRS broth®} Skim milke]] AlthstHA MAAH ] starters
AHERE A3t MRS wiA]ol M wj}E FF B¢ ARBAIF 24 7l Wae
HE7E FHSHA dofutal Skim milk wizlolA] vigH FF2 F9& 342

off Mo MZAWUIL dolil $jo A ALEH wiR|Y FRo FHglo]

_3'3‘_.
78] Sl= MRS ujA|olAM wj}d FFE starterE AMLSH APARLS

¢

—

4 gloale A,
Bix] 8] F-FollM= SPC, MRS, M17, Skim milkE & E: E3hx}g3t 2
F3 A4 U M) Mzt SPC, Skim milk7} 3,

A zuhgo] whe] Uhelbs MRS BiRIold wiRFH FRE starter® Sto] Al
o] MzZNstE WA A wiA e FFol Auglol A AEy Az

3t LEPA 22 Resazurin(100)0] ¢l Resazurin + Methyl red (50+50)2}

X

Resazurin + Bromocresol purple (50+50)©] T}= E3ral Aol njs] Az 3}
7} Z3kct.

whela] BjR]e A= SPC ¢} Skim milkE, AAoAi: Resazurin, Methyl
red, Bromocresol purple®] Z¥H|E XAl HFAHsIGEc o2 A
Skim milke} SPCS] Eqhule] Holo] WE Mzl 2 Aol gl
2 Skin nilks] EI7} 5245 o] Tei spee T B4 F

At Azzlelg FEIZIZE % foldtgnh. HaA FoA:

H
i}

Resazurin(lOO)dl 7V FA3}9 3 Resazurin + Bromocresol purple (25
)= I Aed BERE JHIIIE Solstdon MRSuiR|oA AltiH
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Resazuring o|-£35}o] kit Z3t= Aol 71& L4319 ch.
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HAEZHORE 7 HFTEZAEAE T bio systenSE+ multiwell
plateo]]  Enterococcus casseliflavus, Fnterococcus  faecium, Lactobacillus
plantarum, Lactobacillus cellobiosus 5 <S89 #F W= Streptococcus
thermophi Ius w55 MRSH|R]of| A] uj k8t +o¥ 20ul, SPC + Skim milk ®]=]<¥
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Toll A 3217k wjgstar x| A|ofe] WAHILE FIlsle Zlo] 7 YEEE

ZAALE $1T 7P AEFola BAHA Yoz HUtE T
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Method Detection at "Safe” Levels

Agri-Screen
BR Test

* _Charm II

Charm cowside

Charm Farm

CITE

Delvotest P/SP

Disc Assay
EZ-Screen
Penzvme
Penzyme IIT

LacTek

Signal

None.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Tylosin.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Tetracycline. Chlortetracycline.
Oxytetracycline. Erythomycin. Sulfamethazine.
Sulfadimethoxine. Sulfamerazine. Sulfadiazole.
Novomycin. Gentamycin. Streptomycin.
Spectinomycin (30).

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Sulfamethazine. Sulfadimethoxine.
Sulfamerazine. Sulfadiazine

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Tylosin. Sulfadimethoxine.
Sulfadiazine. Neomycin.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Tetracycline. Chlortetracycline.
Oxytetracycline. Erythomycin. Sulfamethazine.
Sulfadimethoxine. Sulfathiazole. Gentamicin.
Penicillin/Penicillin. Cephapirin/Cephapirin.
Ceftiofur/Ceftiofur. Ampicillin/Ampicillin.
Amoxicillin/Amoxicillin. Neomycin/

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Sulfamethazine. Sulfadimethoxine.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin.

Penicillin. Cephapirin. Ceftiofur. Ampicillin.
Amoxicillin. Sulfamethazine. Gentamicin.
Sulfamethazine. Gentamicin. Neomycin.
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Ay SH-EA FAAEZTA ( AALE) (¢l ppb )

. Safe /  |Agri-  |EZ- ~ Charm  |Charm Delvotest {Delvotest Disc Penzyme |.
deue Tolerance| screen  |Screen BR-Test |Charm I Cowside |Farm CITE P SP  |Assay LacTek Penzyme il Signal
Pemicilin__| 100 15 2 | 48 3 5 2 2 | 48 5 4
Cephapicin | 200 3 15 § | 8 8 | 8
Cloxacillin 100 12 40 80 2 2 50
Ceftiofur 100040 12 15 50 X0 Vi)

Ampicillin 100 3 5 8 4 4 10

Amoxicillin 100 10 3 3 8

Tetracycline | 800 20 12 50 20 200 200 930

Chlor .

tetracycline 3000 3 130 40 500 50 1,000

Oxy

{etracycline 30/ .8 40 200 200 1,000

Erythromycin | 50/0 ] 200 400 400 | 200

Tylosin /50 10 50 100 100 1,000

Sulfa w | | 1 | 100 5 | 10 | 15 5 5000 | 500 |>100 | 10 10
methazme

Sulfa

dimethoxine 10/10 10 2 10 5 50,000 100 | > 1,000

Sulfa 10/ 4 15 50000 > 1,000

merazine

Sulfatlﬁazole 10/ 2 10 5 50,000 100 | > 1,000 i
Sulfadiazine 10/ 1 10 50,000 250 | > 1,000

Novobiocin /100 30 70 500 500 1,000

Polymixin B /

Gentamycin 30/ 100 500 20 30 250 20 460 10 10
Neomycin 150/ ) 1,000 1,000 800 10
Streptomycin | 125/ 25 800 4,000 4,000 1,000

Spectinomycin|  / 20 1,500 1.000




RAFGFED HAEaA]
- DRUG
Amoxillin | Ampicillin | Ceftiofur | Cephaprin | Cloxacillin | Penicillin
Tol .
(| roerance o 10ppb 10ppb 50pph* 20ppb 10ppb 5ppb
Safe Level
SCREENING TEST
Charm II tablet ‘
10 9 25 45 4.8
Competitive Assay ~70
Charm Farm Test 10 10 25 20 20 5
Charm II Tablet
10 8 23 45 48
Seguential Assay ~50
Char@ II Tablet 10 9 13 45 48
Transit Test ~80
Carm Rapid ,
45 45 50 16 3
Inhibition Test ~25
CharmI/Cowside II
1 1 ~4 8 4.
Tablet 0 0 0 ~50 8
Charm IT Tablet |, 15 2 1 10 1
Quantitative Assay
Charm
B.stearothermopilus 10 6.5 75 11 o 48
‘|Tablet Disk Assay”
Cite Probe 3
Beta Lactam Test” 12 12 20 8 ~100 >
Delvo Test P* 8 10 ~50 8 "0 3
Delvo-X-Press 10 10 10 10 50 5
LacTek B-L 10 8 ND ~16 8 5
LacTek CEF ND ND 50 ND ND ND
P IIT Test 8 10 8 5
enzyme es 20 0
Penzyme milk '
8 10 8
Test ~95 80 0
Sanp Test 10 10 50 8 50 5
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Penicillin Detection”

ppb
[Methods C;Eig’d 0 25 5 10 [MLD®
BR Test 15 0 0 4 15 <10
Charm II 2 0 15 15 15 <25
Charm Cowside 48 0 8 15 15 <5
Charm Farm 3 0 15 15 15 <25
, Visual 5 0 1 13 15 <5
CITE -

Instrument 0 0 11 15 <10
Delvotest p 2 0 15 15 15 =25
Delvotest SP 2 0 11 15 15 <5
Disc Assay® 4.8 0 01" 13(2) 15 <5
LacTek 5 0 6 15 15 <5
Penzyme 4 0 1 11 15 <10
Penzyme III 0 12 15 15 <5

* "Safe” level of 10 ppb.
% out of 15. P>13 out of 15. ¢ Zones = 16mm. ¢ Zones = 14mm but
16mm.

* Reader result from pre-release instrument prototype
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Cephapirin Detection”

Claimed =
Methods I\?Lr;e 0 5 | 10 20 5 | MLDP
BR Test o | o | 15 5 | 15 | <10
Charm II 3 0 15 15 15 15 <5
Charm Cowside 0 15 15 15 15 <5
Charm Farm 15 0 0 4 15 15 <20
Visual 8 0 13 15 15 15 <5
CITE
Instrument 0 11 15 15 15 <10
Delvotest P 8 0 0 15 15 15 <10
Delvotest SP 8 0 15 15 15 15 <5
Disc Assay® 8 0 03| 15 15 15 <10
LacTek 0 6 15 15 15 <10
Penzyme 0 12 15 15 15 <10
Penzyme III 0 14 15 15 15 <5

* "Safe” level of 20 ppb.

% out of 15. °>13 out of 15. ¢ Zones = 16mm.
4 Zones > 14mm but <16mm.
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Cloxacillin Detection”

_ ppb
Methods C;Z;M 0 10 | 20 | 50 | 100 | MLD®
BR Test 0° 0 0 7 15 <100
Charm II 12 0 5 15 15 15 <20
Charm Cowside 0 1 1 15 15 <50
Charm Farm 40 0 1 3 15 15 <50
Visual 80 0 0 0 3 15 <100
CITE
Instrument 0 0 0 1 15 <100
Delvotest P 20 0 0 0 15 15 <50
Delvotest SP 20 0 0 0 15 15 <50
Disc Assay® 50 0 0 0 | 1327 15 <50
LacTek 0 14 15 15 15 <10
Penzyme 0 2 3 15 15 <50
Penzyme I 0 0 13 15 15 <20

* "Safe” level of 10 ppb.

% out of 15. °>13 out of 15. © Zones = 16mm.

4 Zones = 14mm but <16mm.
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Ceftiofur Detection”

Claimed =
Methods i | 0 5 |10 20 | s |00 |MD
BR Test 0° 0 0 0 7 15 <100
Charm 1T 12 0 15 15 15 15 15 <5
Charm Cowside 0 12 15 15 15 15 <10
Charm Farm 15 0 1 5 11 15 15 <50
Visual 0 0 14 15 15 15 <10
CITE
Instrument 0 0 12 15 15 15 <20
Delvotest P 50 0 0 0 0 15 15 <50
Delvotest SP 50 0 0 0 0 12 15 =100
Disc Assay” 75 0 0 0 0 0 15 <100
LacTek 0 0 2 0 1 0 > 100
Penzyme 0 0 1 6 14 15 <50
Penzyme [II 0 0 0 0 15 15 <50

* "Safe” level of 1,000 ppb.
% Number out of 15. °>13 out of 15. ¢ Zones > 16mm.
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Ampicillin Detection”

: ppb
Methods Cﬁf;)ed 0 5 10 50  [MLD®
BR Test 0? 5 15 15 <10
Charm I 3 0 15 15 15 <5
‘| Charm Cowside 0 8 15 15 <10
Charm Farm 5 0 15 15 15 <5
Visual 8 0 0 15 15 <10
CITE
Instrument 0 0 15 15 <10
| Delvotest P 4 0 0 15 15 <10
| Delvotest P 4 0 0 15 15 <10
Disc Assay® 10 0 0 15 15 <10
LacTek 0 12 15 15 <10
Penzyme 0 5 14 15 <10
Penzyme III 0 5 15 15 <10

* "Safe” level of 10 ppb.
% out of 15. °>13 out of 15. © Zones = 16mm.
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Amoxicillin Detection”

o ppb
aime ~
Methods iy 0 5 10 50 |MLD?
BR Test 0° 15 15 15 <5
Charm II 0 15 15 15 <5
Charm Cowside 0 5 15 15 <10
Charm Farm 0 15 15 15 <5
Visual 10 0 8 15 15 <10
CITE
Instrument 0 5 15 15 <10
Delvotest P 3 0 2 15 15 <10
Delvotest SP 3 0 9 15 15 <10
Disc Assay® 8 0 0(7)" 10(5) 15 <50
LacTek 0 14 15 15 <5
Penzyme 0 13 15 | 15 <5
Penzyme III 0 15 15 15 <5

* "Safe” level of 10 ppb.
% out of 15. =13 out of 15. ¢ Zones = 16mm.

4 Zones = 14mm but <16mm.
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Tetracycline Detection”

ppb
Methods Claimed b
MLD 0 5 30 80 250 1,000 | MLD
BR Test 250 0? 0 0 0 2 13 <1,000
Charm I 1.2 0 15 15 15 15 15 <5
Charm Farm’ 50 0 0 6 15 15 15 =50
Visual 20 0 0 15 15 15 15 <30
CITE
Instrument 0 0 15 15 15 15 <30
Delvotest P® 200 0 0 0 0 5 15 <420
Delvotest SP 200 0 0 0 0 0 0 > 1,000
Disc Assay® 980 0 0 0 0 [0@* | 114 | » 1,000

* "Safe” level of 80 ppb. % out of 15. ®>13 out of 15. ¢ Zones > 16mm.

4 Zones = 14mm but <16mm. ‘15 at 50 ppb. @ 15 at 420 ppb
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Chlortetracycline Detection”

ppb
Methods Claimed
0 5 30 80 | 250 | 1,000| MLD®
MLD ’

BR Test 0? 0 0 0 0 0 | > 1,000
Charm 1I 3 0 15 15 15 15 15 <5
Charm Farm' 150 0 0 5 12 15 15 s15oi

Visual 40 0 0 15 15 15 13 <30

CITE ,

Instrument 0 0 15 15 15 15 <30
Delvotest P® 500 0 0 0 0 0 15 <420
Delvotest SP 500 0 0 0 0 0 0 > 1,000
Disc Assay® 1,000 0 0 0 0 0 |5™M*| > 1,000

* "Safe” level of 30 ppb. % out of 15. °>13 out of 15. ¢ Zones = 16mm.
4 Zones = 14mm but <16mm. ‘15 at 150 ppb. @ 15 at 420 ppb
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Oxytetracycline Detection”

ppb
Methods C;Ejljed 0 30 | 80 | 250 | 1,000 | MLD®
BR Test 0 1 3 15 <1,000
Charm I 30 0* 15 15 15 15 <30
Charm Farm 30 0 0 15 15 15 <80
Visual 40 0 13 15 15 15 <30
CITE
Instrument 0 15 15 15 15 <30
Delvotest P 200 0 0 0 5 15 <200
Delvotest SP 200 0 0 0 0 0 <1,000
Disc Assay® 1,000 0 0 0 034 14(1) =1,000

!* "Safe” level of 30 ppb.  out of 15. °>13 out of 15. ¢ Zones = 16mm.
4 Zones > 14mm but 16mm. ‘15 at 50 ppb.
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Erythromycin Detection”

ppb
Methods Claimed 0 50 100 1,000 | MLD®
MID
BR Test 50 0 3 8 15 <1,000
Charm 1I 20 0 13 15 15 <50
Charm Farm 200 0 0 0 15 <1,000
Delvotest P’ 400 0 0 0 15 <400
Delvotest SP* 400 0 0 0 15 <400
Disc Assay® 1,000 0 0 0 15 <1,000

* "Safe” level of 50 ppb. % out of 15. >13 out of 15.

¢ Zones = 16mm. ‘15 at 50 ppb.
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Tylosin Detection”

ppb
Methods Claimed 0 50 100 1,000 | MLD®
MI D
BR Test 0 15 15 15 <50
Charm II' 10 0 0 0 15 <150
Charm Farm 50 0 13 15 15 <50
Delvotest p 100 0 1 15 15 <100
Delvotest SP 100 0 0 15 15 <100
Disc Assay® 1,000 0 0 0(6)* 15 <1,000

* "Safe” level of 50 ppb. * out of 15. °>13 out of 15. ¢ Zones > 16mm.
4 Zones = 14mm but 16mm. *15 at 150 ppb.
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Novobiocin Detection”

hod L
Methods Claimed

MLD 0 10 100 500 1,000 MLD®
BR Test 0 0 0 0 > 1,000
Charm I 30 0 0 15 0 15 <100
Charm Farm’ 750 0 0 0 0 15 <750
Delvotest p 500 0 0 0 10 15 <1,000
Delvotest SP 500 0 0 0 0 0 > 1,000
Disc Assay® 1,000 0 0 0 0 o(H* > 1,000

* "Safe” level of 100 ppb. * out of 15. °>13 out of 15.
¢ Zones = 16mm. ‘15 at 750 ppb.
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Polymixin B Detection”

ppb
- Methods ;
| - [Claimed 0 10 100 1,000 | MLD®
MID
BR Test 0? 0 0 0 > 1,000
Charm Farm 0 0 0 0 > 1,000
Delvotest p 0 0 0 0 > 1,000
Delvotest SP 0 0 0 0 > 1,000
Disc Assay® 0 0 0 0 > 1,000

* "Safe” level of 30 ppb. % out of 15.

®>13 out of 15. ¢ Zones = 16mm.
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Sulfamethazine Detection”

ppb
Methods C;z?)ed 0 5 10 | 100 |1,000 |MLD"
Screen®
Agri |Visual 10 0* 0 0 15 15 <100
Instrument 0 0 0 i5 15 =100
BR Test 100 0 0 0 12 15 <1,000
Charm I 5 2" 14 15 15 15 <5
Charm Cowside 10 0 4 14 15 15 <10
Charm Farm® 15 0 1 10 15 15 <20
dimethoxine 0 0 0 0 0 > 1,000
CITE |thiazol 0 0 0 0 0 > 1,000
methazine 5 0 15 15 15 15 <b
Delvotest P 50,000 0 0 0 0 0 > 1,000
Delvotest SP 500 0 0 0 3 15 <1,000
Disc Assay® > 1,000 0 0 0 0 0 > 1,000
Screen
EZ |methazine 10 0 7 15 15 15 <10
dimethoxine 0 0 0 0 0 > 1,000
LacTek - 10 0 5 15 15 15 <10
Signal 10 0 12 15 15 15 <10

x "Safe” level of 10 ppb. % out of 15. *>13 out of 15. ¢ Zones = 16mm.
"pellet loss. @ 14 at 20 ppb. $ 0 at 15 ppb and 9 at 25 ppb
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Sulfamerazine Detection”

ppb
Methods Claimed |, 5 10 | 100 | 1,000 [MLD®
MID
Screen
Agri |Visual 0 0 0 0 15 <1,000
Instrument 0 0 0 0 15 <1,000
BR Test 0 0 0 6 15 <1,000
Charm 1T 4 2 15 15 15 15 <5
Charm Cowside 0 15 15 15 15 <5
Charm Farm 15 0 1 3 15 15 <100
dimethoxine 0 0 0 0 0 > 1,000 .
CITE |thiazol 0 0 0 0 0 | > 1,000
methazine 0 0 0 13 15 <100
Delvotest P 0 0 0 3 5 > 1,000
Delvotest SP 0 0 0 0 15 <1,000
Disc Assay® > 1,000 0 0 0 0 0 > 1,000
Screen
EZ |methazine 1 0 6 15 15 <100
dimethoxine 0 0 0 0 5 > 1,000
LacTek 1 5 8 15 15 <100
Signal 0 0 0 0 0 > 1,000

* "Safe” level of 10 ppb. * out of 15. ®>13 out of 15.
¢ Zones =" 16mm. ‘pellet loss. "
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Sulfathiazole Detection”

ppb
Methods Cﬁffd 0 5 | 10 | 100 | 1000 [MLD®
Screen
Agri |Visual 0® 0 0 0 0 > 1,000
Instrument 0 0 0 0 0 > 1,000
BR Test 0 0 0 10 15 <1,000
Charm II 2 0 15 15 15 15 <5
Charm Cowside 0 12 12 15 15 =100
Charm Farm 10 0 0 12 15 15 <100
dimethoxine 0 0 0 0 0 > 1,000
CITE {thiazol 5 0 3 15 15 15 <10
methazine 0 0 0 0 0 > 1,000
Delvotest P 50,000 0 0 0 0 0 > 1,000
Delvotest SP 100 0 0 0 0 15 <1,000
Disc Assay® > 1,000 0 0 0 0 0 | > 1,000
Screen
EZ |methazine 0 0 0 0 0 > 1,000
dimethoxine 0 0 0 0 0 > 1,000
LacTek 0 0 0 1 2 > 1,000
Signal 0 0 0 0 0 > 1,000

* "Safe” level of 10 ppb. *# oﬁt of 15. *>13 out of 15. ¢ Zones = 16mm.
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Sulfadiazine Detection”

ppb
Methods Cﬁf‘fd 0 5 10 | 100 | 1,000 | MLD"
Screen
Agri |Visual 0 0 0 0 0 > 1,000
Instrument 0 0 0 0 0 > 1,000
BR Test 0 0 0 10 15 <1,000
Charm I 1 2 15 15 15 15 <5
Charm Cowside 0 15 14 15 15 <5
Charm Farm 10 0 10 14 15 15 <10
dimethoxine 0 0 0 0 0 > 1,000
CITE |thiazol 0 0 0 0 0 > 1,000
‘ methazine 0 0 0 3 15 < 1,000
Delvotest P 50,000 0 0 0 0 5 > 1,000
Delvotest SP*® 250 0 1 1 7 15 =250
Disc Assay® > 1,000 0 0 0 0 0 > 1,000
Screen
EZ |methazine 0 0 0 0 0 ¢ > 1,000
dimethoxine 0 0 0 0 0 > 1,000
LacTek 1 1 2 7 11 > 1,000
Signal 0 0 0 0 0 > 1,000

* "Safe” level of 10 ppb. *# out of 15. P>13 out of 15. ¢ Zones = 16mm.
"pellet loss. @ 15 at 250 ppb.
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Sulfadimethoxine Detection”

ppb
Methods Claimed 0 5 10 | 100 | 1000 |MLD"
MI.D
Screen
Agri {Visual 0 0 0 0 5 =1,000
instrument 0 0 0 0 3 < 1,000
BR Test 0 0 1 13 15 <100
Charm II 2 1" 15 15 15 15 <5
-] Charm Cowside 0 11 15 15 15 <10
Charm Farm 10 0 3 14 15 15 <10
dimethoxine 5 0 11 15 15 15 <10
CITE |thiazol 0 0 0 0 0 > 1,000
methazine 0 0 0 5 10 > 1,000
Delvotest P 50,000 0 0 0 0 2 > 1,000
Delvotest SP 100 0 0 0 3 15 =1,000
Disc Assay® > 1,000 0 0 0 0 0 > 1,000
Screen
EZ |methazine 2 0 4 3 15 |< 1,000
dimethoxine 10 0 15 15 13 15 <5
LacTek 0 0 4 13 15 |=<100.
Signal 0 0 0 0 0 > 1,000

* "Safe” level of 10 ppb. % out of 15. °>13 out of 15, ¢ Zones = 16mm.
"pellet loss.
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GentamyCin Detection”

ppb
Methods Claimed 0 10 30 | 150 | 500 |[MLD®
MID
BR Test 500 0* 0 1 1 6 > 500
Charm 1T 20 0 4 15 15 15 |<30
Charm Farm 0 0 0 13 15 =150
Visual 30 0 3 15 15 15 (<30
CITE
Instrument 0 3 13 15 15 <30
Delvotest P 250 0 0 2 13 15 |<150
Delvotest SP” 250 0 0 0 0 15 [=250
Disc ssay® 460 0 0 0 0 | 13(2)* {<500
EZ-Screen® 100
LacTek 10 0 3 15 15 15 (<30
Signal 10 0 0 15 15 15 <30

* "Safe” level of 30 ppb.
% out of 15. °>13 out of 15. © Zones = 16mm.

4 Zones > 14mm but 16mm.

¢ Kits not available at time of analysis.
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Neomycin Detection”

ppb
Method i
erods Claimed 0 10 30 | 150 | 500 |[MLDY
_ MI D
BR Test 0* 0 1 1 6 {500
Charm II 0 0 0 2 2 1> 500
Charm Farm 0 0 0 15 15 <150
Visual 0 0 0 0 0 |> 500
CITE
Instrument 0 0 0 0 0 [> 500
Delvotest P 1,000 0 0 0 15 15 =150
Delvotest SP 1,000 0 0 0 3] 15 <500
Disc ssay® 800 0 0 0 0 0 |> 500
LacTek 0 0 0 0 0 |> 500
Signal 10 0 15 15 15 15 <10

* "Safe” level of 150 ppb.

% out of 15. °>13 out of 15. ¢ Zones > 16mm.
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Streptomycin Detection”

ppb
Claimed b
Methods 0 10 30 | 150 | 500 | 1,000 [MLD
. MI.D
BR Test 400 0° 0 0 0 0 0 > 1,000
Charm 1II 25 0 15 15 15 15 15 {<10
Charm Farm 1 0 0 2 7 10 > 1,000
Visual 0 0 0 0 0 0 [> 1,000
CITE
Instrument 0 0 0 0 0 0 > 1,000
Delvotest P | 4,000 0 0 0 0 0 0 > 1,000
Delvotest SP 4,000 0 0 0 6 0 0 > 1,000
| Disc ssay® 1000 | 0 0 0 0| 0] 0 | 1000
LacTek 0 0 0 0 1 0 > 1,000

= "Safe” level of 125 ppb.
% out of 15. P>13 out of 15. © Zones > 16mm.
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Spectinomycin Detection”

ppb
Methods Claimed 0 10 30 | 150 | 500 | 1,000 |[MLDP
MID

BR Test 0? 0 0 0 0 0 > 1,000
Charm II 20 0 5 15 15 15 15 <30
Charm Farm 1,500 0 0 0 0 3 4 > 1,000

Visual 0 0 0 0 0 0 [|> 1,000
CITE

Instrument 0 0 0 0 0 0 > 1,000
Delvotest P 0 0 0 0 0 0 > 1,000
Delvotest SP 0 0 0 0 0 0 [|> 1,000
Disc ssay® 1,000 0 0 0 0 0 0 > 1,000
LacTek 0 0 0 0 0 0 [> 1,000

* "Safe” level of

% out of 15. °=13 out of 15. ¢ Zones = 16mm.
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