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ME SR ZFRAILENERGRB] > S3T R 34 LAWY & S 50 E e Al
HRET I LNERE C WERE O RAREY  ERESRBHSEHENFRER
BIBAERUMBETRGREETZTRE - BEAWIRAATHEA wiEL LR
ABRAREZTEARTEORE S KA mEAREB a0 %HRE
Bz it B [1] 10663 pH 6.0 » [11] 105270 pH 7.2 » [I11] 10664 pH 8.0 » $1[IV] 10664 pH
8.0 % » FM[LILII][IV]3z 4 & o A 8484 ¥ 42 # Bacillus subtilis ATCC 6633
F I8N FK A Sarcina lutea ATCC 9341 2 Sk B Ak » AT S BabL A M H B
B Z G B R PR e AR R S R BT AW R BRR M SIRER C THEEREEE TV >]
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ARBS TR E(BSE) ~ EIERFIFIRAEIREF(SARS) « & £ EARAERRLZRNEEENZERT ; KIEE
BRFNRRRECRNAGZhE  HNRDZEE ITARESYRCIITEBEE  SHERERN LY

1=

EHEOARE ; AL - HERIRABUSIEEBEER BREFEISEIP5 I ERIRRHEEIT - SRS

“HENARZRENIEE
THRREEESEREFHEARAM



136

RE B Tf##RNo0.41 : 135~146(2006)

FRBNEEITR  RIKIETEHEE RIS RAIF
SRR IEEY) - BERRAEZEY,17,19)
% BYRB[BERRBYWKRERNGS, - AFE
% ARHE R EERMBETEAGRRERIL
MM IRELZERE(3,24) °

REINEYRBRAREN—RIEF [66HE -
Bl EE - BR); A RITWIBRESRES
FE - BEKEBSRIIETECAARBEYIERIRAEE
BEELImEE2RR Bt - B RIRERHEIBIAY
BRER - BAmER SRS T RIZIFIEHLY
PR EREEREN SHEREMKIEERIIETER
REVEYIESR - F3& - B HPLC f0 LC-MS/MS &
R ERERERIETE timKEIEEEERA
RIRERREEAEEREMERBR BRERE
EFI R0 BRI IE B S 08 BN O A5 8% 82 Bk 12 £33 A 2K
AREMENNEYER EBRM=EASETNER

SEERMERBREZIEEE

RN TEBRBRECBENE S RAE S
SR - MEMB L ERERENRASRBENE B
RS S B Y SR B E A (1,23) - O]
DBER A SRB RS - RIS RIS EYER &
TRIMEZ T IREE IR E SR SRS EETHE
BOMIRRRR - BRRTHEMBERBRAR
iR - AL A RIRE E ZF BMENSEREFYIBIT
EYEBERRITHE  (ERSBEKERNEYERSB
BEATHEHEINER  MEREGBFESESREN
RERBETSIREZRIFNE -

MRESE

BB B3 (ethanol; Merck) - S& L8 0.1 N
(NaOH; Merck) » £ B8 K 0.85% (NaCl;
Merck) - EEERFK o

REYVERAEE ST IANBIKRE
(B-lactams) : &2t 78 # (Ampicilin  anhydrous;
Sigma) ; Z2kFEF(Amoxicilin crystaline; Sigma) ; &i
[B784k G (Penicillin G Na Salt; Sigma) - 55 —&¥/0ig8
=18 | LIOEBE#ER(Oxytetracycline HCI; Sigma) ; iR
FFLIUIR SR (Doxycycline HCI; Sigma) « S5 =8 iR E

BB 4R : FR#3R (Kanamycin sulfate 750 uG/mG;
BioBasic, Inc.) ; @@= (Gentamicin sulfate 600
uG/mG; MP Biomedials, Inc.) ; @3 (Neomycin
sulfate 850 uG/mG; MP Biomedials, Inc.) - S5/0&¥
EERRE - "MK (Tylosin tartrate salt, 900
uG/mG; MP Biomedials, Inc.) ; #IL#3&(Erythromycin
crystalline; MP Biomedials, Inc.) ; SP#3&(Spiramycin,
crystalline; MP Biomedials, Inc.) - &R B RiRH4E ¢
=B &BIE(Trimethoprim, TMP; MP Biomedials,
Inc.) ; T&BLEI(Sulfadiazine Sulfathiazole; Sigma) °
RENERAREBR NEVBRIEE(RES
Y FELUAEIBC R - ZLLTEM « ZETEM  ERfeTBMk
G EIURER  REFSORESR | REIR 0.0133
G AI@ME=E 0.017 G BREBEEREFK 10
mL + #if#3% 0.012 G ; HRM*E 0.011 G AI#E
0.01 G:; $#*E 0.01 G- ZFFEBITERZE
0.01 G/10 mL ; & B2 Bl Sulfadiazine Ed
Sulfathiazole FRIBK 0.1 N E&/LBER 0.01
G/10 mL - BEMEYBZAURE (TEBR) B
DEEEEFKERFASRERNESEETERR
R o ZLETEM ~ ZETEM  BBTEM G TRIZE
Sulfadiazine & Sulfathiazole ~ Ed = BB K IBIE &
0.005-°0.01:0.05°0.1-0.15 # 0.2 uG/mL -
FRNR RN EILIRER” 0.05°0.1° 0.6
1.2°1.8 1 2.4 uG/mL; "R L@=R%R 0.05
0.1 0.15° 0.2 0.25 §1 0.3 uG/mL ; ER#I3R -
AR ~ FEENEMBEER 0.05° 0.1 05 -
1.0:1.5 0 2.0 uG/mL - BRRETSRFAATIIE
REBRBE 4CHsA -

ERPECENRAEE REHMEHFISHKE®D
Premi®Test #@RIE# (G788 DSM E&AT ; DSM
Food Specialities, Delft, Netherlands) (8) -
BEREEBASZNEREBRAYFB/EEHR &
HHEF I SIS E @M EYWERRIE B (Merck
antibiotic test agar, MATA)IZEZEE B3 RX S
10663 pH 6.0 105270 pH 7.2 10664
pH 8.0 - fREMEMBEHRMHAREHRRELER
&(Bacilus subtiis BGA ATCC 6633)5 3851/
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IX&(Sarcina lutea ATCC 9341) -

EiBR#87 : Premi®Test BBE2®K ZIEHB

Premi®Test RIEMRNEYIZEREARENTHE

ElR - EERRBIRAD AN UHERESIRIE

EREMEIRBINEENEER  ERIEN

20 AEBEMKETRE LR RIBREALIZESR

HEAEREH_X - E0FHREIDBREBLER 64°C

RIEEZERIZE 3 I\ REMHBHARELRS

BEIFHIERR -

#RlGH : IEEREERARE DEEEEER

AR ERIBIRAR

1. R UEEEEER SEEIREEEED
R REIESOCEBERTIFEBSETONDIE
ZM - REBESCHREMA -

2. FEEEEAERGIERE BEISEEER1ILN}
I&E12E (Bacilus subtiis BGA ATCC 6633)F
3@ - E{V} /) Ik & (Sarcina lutea ATCC
9341) o

3. AiTEEE MNESERERBREIZEERER
X\ - WEREERBISERTRENRES
R BIZBIRGIERIZERI - IMI=ZF SB
I - BiE B EREBacilus subtiis BGA
ATCC 6633)F 30 1ZEE  IFIER30CIZ
B 18/\0F ; BEM/) IKE (Sarcina lutea
ATCC 9341 IBERIVERI7 CIEER24
B SHEHE R ERE S ERINEIB A/ -

A AL Bl BEMAREREAK wEGS
I 10663  pH 6.0 #3542  Bacillus subtilis BGA ATCC-6633 30°C 18/ 8%
1 105270 pH7.2 R L FlE

I 10664 pHS8.0 [LE AL

v B E Bk

R

EERA - BBEeE VIMERINEREEE
EEFECHEHFTSHEE R Premi®Test ZRIESR

BB ERGEE 2 ERNEYERBER - RlE
BNBRATNE - EEREZIREEENE
BEFEMNRE  BIREZRESRIE  BRRS
MMERBBERSRRARBEFIFRE MRL
(maximum residue lmits)iRE & - Premi®Test #&RIE
HESEBEERINERASHREMIGE  BITEE
AEFRINF IR - —RERNBREEEET -
BRI TN 40 KRRl IS BEIEE SR
SRRAE - 2B DSM BERASTHFEHE
Premi®Test BIEGRIE @ G5tNER 34 BMEYE
HEHBEIBAIERET | CAEIZ « UIRR - IRE
BoEE 1 BEIRRAEREFHNESEZRBEEE N
REZERSEBEHERE  MEFUSEBRE

o N3R @ Sarcina lutea ATCC-9341

37°C 24/ 85

AMEYEERTLREREEN BRSEREE)
Y)EEGRIRES 2 BN FREE I Y BB BB AV D EHE o
#BR NEERERRAGE NEEEEER
RIS S EIRE Bacilus subtiis ATCC 6633
S3REA%/)\IRE Sarcina lutea ATCC 9341 Z&U=
Bk RS RENE BN EMERE RRIEHE
BIADRZRITHEENS I - SN EMEN DB EEER
PRMSEIEF : SREEIZIE 1V >1 > >1 (11>
1D); FUEBERAE 1> 11> 1> IV IR EREE TR 1 >11>1
>V EEIRRE V> 1> 11> 1 i0R—EE ik -
RIZE RS SI0 =BT aBIE(TMP) R S 8%
B R_BE=FK -
MNEEEEERAMENSENERZRBER
BEHRERE RERBEITBREFESAS 28
YRR EBIEENRBEHEWRD) © MBEIREY
RSB FEW GRS ERD) - BIRIERED
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MERNEME NI - DIRFLE  REREE T
15  BRFHNERERERBOBEHITIHEE
Yal D RGERSESRENRSRBSTIER
HEIRRIRE o

R

ENERMEYBRIRBOVERR - B REAMEY
g2 »5 & H B B & B H =W
(2,11,12,14,15,20,21,22) - SAME IS EE
BTG ARERN T 2 M B B AT & R IR B 1R Bl 0 ER A0
YRl - ABRAABSTEARBEREBELASE
REEEBAINEYEEREEETRENESR
7 REERIREFRASREGIERE  RESRR
BEMEMBRER - DRBRY REeETE R SR -
TERERRRARIRD T BRI TRBEYERERE
BRI ERIBENRYIBIBEE  EMEREME
B BYERRBRREVEREK -

MEMB AR R EHEN R ERARE R
RENEVENRBESERBREBTHE - BBEE
% PremicTest BB ERNERZHYHESTTS
RER ESEHHHE Bacilus stearothermophilus
FIRHRFRE IS E bromocresol purple FIEIESIEE R
T 64CIBE  REGENFIMMERIERERE
MEMENRMIERREICENER  BRAR
Al BE EREFRYHERBNEYEIIEE
MERERER(18) - BB Z2&AEMRBTH DSM B
G2/AT(DSM Food)fi& - # ol RMERHERLE —RE
ANNEMERNLE 34 & ARSI @R
REE - BECERRICHERBEMEEER  DBENEE
REERRSMERZEHOERSN  SRERER
FFRBEMATNEZE Y - Rt B AERBF55H
1ehE - WIS EEAERAE AEREREFRREE
MEYERBEHEWNIRTSEHE(B) ; RIBERETE
HABANQRBENEYES | ZREIRER - OIRRE
RERE T  BRFBNEREER  HPERBIR
SRBEHERHHBRENSTRRER(4, 16)
BEERN=BFRBIE(TMP) I8 EEZE R B BRI 8

RXE(10) - =P FalBE (e ERRBSURITERE
YERfRE Gudding R¥FEBR(7) © AHRMIREIERR
TAN=BFEMBIE 0.05 ppm AVERIZEIGRIRIE
BR{E 0.01 ppm; &0 0.1 ppm HU¥IFERR{E 0.005
pom s ARHEE=F +EBITEREERE 0.1
ppm °
FrHREECEBZENNEZEEERAH
EMEMEHFTIEBERERBRHNERGRRE
™ 5 BRI SRARIRH RSB EMBIN IR
HRIZIR ~ IR  RERR TR - BRRANERER
BRRRNBREENTESREIESRECRSE
BEHFESRER R ARREHRBIEREFYBIAY
et BRRSMERNEMERBIBEMNT
MEXEENEER - SHHSEANBEERNENERE
RENBEEDMERERY DB REEEEIEN
ERRE ERREEFSREBEXRNEERE R
% EREESMBEMNEERE R HEERE
Haeet MRS EEIRRRYERBZEZER
EEZNRERR BRAFTERLZHERERTS
FTIIABRITRIE - BREVERELZZ(24) -
MRBENERNENEHERER - AR
SREEYITRAZIERZ SR SNERMAS 5
BHLUDR ENBEER L AT ERAEHEREE
1R8e - FRICEREMBRBRIZEHER(24) - £
YBHRRE D EMIREHNBIIERE - BHEHH A
ABERBIRERHIGE I EMSINH R IBR
AEENR  UYERRSRBESITENZILIRE - I
EYMERSRBTHEU LHEUREBREBRER
RIREEER(D) - KRS EBEBEWVENRFARUE
U B Rt - DURERBHIREREE(3) -
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T E 52 BB TE AR < A R B P B A AR AR ET

— e . g SS———— ey
|
I I
B e R &R E
B— ERECAHERERYE

F— NEVERFERRENNESEEAREHRMSEIER
A EHRE A ELME AR BB AR ER M S P A
LY. Y3 ] Ampicillin IV >1 >1I >10 4132
f-lactams Amoxicillin IV >1 >11 >1II (--23)
Penicillin G EI B _E
jusks 8 <] Oxytetracycline I >11 >1I >1V 1234
tetracycline Doxycycline Bk Bl E
Wi Ik B0 8% 4 Kanamycin m >I >1 >1v 3214
aminoglycosides Gentamycin Bt B Lk
Neomycin Bt B Lt
EX £ Tylosin IV > >11 >1 4321
macrolides Erythromycin Bk Bl E
Spiramycin ] k. Bl E
K- BERBEAN=FTE=rEErEEE R 5 E R0
Z ¥R RE ] 27 F R R R (ppm) © 388K H BRTLE i TMPAR B39 # B
7% % & (ppm) % 0.2 0.15 0.1 0.05 0.01 0.005
0.01 sulfadiazine 0 0 0 0 0 0
’ sulfathiazole 0 0 0 0 0 0
0.05 sulfadiazine 1.1 1.0 0.8 0.7 0.7 0
’ sulfathiazole 0.9 0.8 0.6 04 0 0
0.10 sulfadiazine 2.7 2.1 2.1 2.1 2.1 2.1
) sulfathiazole 2.3 2.2 1.8 1.8 1.8 1.8
0.15 sulfadiazine 3.7 3.2 32 3.0 3.0 3.0
’ sulfathiazole 3.8 34 2.9 2.9 2.9 2.9
0.20 sulfadiazine 4.4 4.4 4.0 4.0 4.0 3.7
’ sulfathiazole 4.3 39 3.8 3.7 3.5 3.3

3
I oA g TR TommBRGHRE | %Y 53 E  Sulfadrugs 0.1 ppm » TMP 0.05 ppm -
2. ARIEMBIRAKRAL  F v TMP 0.05 ppm &4 Sulfadrugs #x i8] S 4K FR4E 0.01 ppm; s Au 0.1 ppm ¥ & & 44 0.005 ppme
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(1) Oxytetracyclin (2) Ampicillin

REYMEE B &IEA) OxytetracyclinBAmpicilliniZE 474 £ PUFE 52 & R 2D 41 B 4
1 e
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(1) Gentamycin (2) Erythromycin

B — NAEYEERRIEB) GentamycinBdErythromycindE %87k Y PO F& 32 8 B 5 A 1 & B
T o
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(1) Sulfadiazine ppm (2) Sulfadiazole

0.01

0.05

0.10

0.15

0.20
Trimethoprim (TMP) 0.005, Trimethoprim (TMP) 0.005,
0.01,0.05,0.10,0.15,0.20 ppm 0.01,0.05,0.10,0.15,0.20 ppm

B= NEMEERSERREIEEARAI=R TamEaIuEsgERm 2 ARIB a1 -



x=

MM ERRTER 2 &R R R IR RRETE

g EEER AN S BN EMERAIRERE

v9 FE3 % A 3542 1 4 04 SARMOR] FRAA (ppm)

ATHIRRT A F A ETEZ

BAE 110663 11:105270 111:10664  IV:10664 1 == §
% #% pH60  pH72  pHS80  pHS.0 PR RA DR 6
Bacillus  Bacillus  Bacillus Sarcina 7% 9 %51 Z(ppm)
subtilis subtilis subtilis lutea
_ WLA B B B 4 8 001
S:I‘il;' <0005 <001 <0005 <0005 |3 * :
______________________________________________________________ ALY & 0.05
MR~ F B |- &BFE- 0
. X .2 sk
Amoxi 5505 <001 <001 <0005 b * - Fam 0.01
cillin A LN S
______________________________________________________________ BLA & 0.05
LIRS IR R - 0.05
. AL ~BF~ B - B5 (B8 484
Peni 38
cillin <0.005  <0.005 <0.01 <0.005 | chic 0
G i HF
Es B~ 4R~ 3535
ALB S AR~ B s |k 0.01
WA F g ¥ F| 02
B~ 29 xmw
Oxy @ _
Tetra <0.05 <0.05 <0.6 <12 |FF F -5~ HFE S F| 06
cycline B Fg 1.2
Es TR 0.4
______________________________________________________________ EN Lo RS 0.1
Doxy <0.05 <0.05 <0.05 <06 ] Oxytetracycline
cycline
Kana <05 <0.1 <0.1 <15 -
_myein T T
BLA ~ B 0.1
Genta <0.1 <£0.05 <05 | FoH 2
mycin 7 5
______________________________________________________________ S #+ 0.2
WL ~ S~ 3L 0.5
il ES 15
Neo B 20
. <1.0 <0.5 <05 <1.0 . -
mycin AL ~ BT ~ B FESLFES K| 05
B o~ He T8 10
Eis # 0.5
WA R R B |4 g K|
Tylosin <0.25 <0.1 <0.05 <0.05 |& e~ ok '
______________________________________________________________ 3 #+ 0.05
ALE AT B RS |2 A M
Erythro F-ZE48 03
myrin <0.05 <0.05 <0.05 <005 = Yy o
______________________________________________________________ & EE ] 0.3
Spira >0.3 <0.15 <0.05 <005 LA gk 0.2
mycin Jirn 0.6
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RO MUEEEERRWAERITEREEZEYRAEERS
BHEIEHRERTAN SN E R ABURE HLEL

vy 48 3% A& JK 45 AR 4R 69 AR BRI IR AE (ppm) A A
Bk E 1:10663 11:105270 111:10664 1V:10664 A SR B
4 A pH 6.0 pH 7.2 pH 8.0 PHB.O o bl 2
Bacillus Bacillus Bacillus Sarcina .
subtilis subtilis subtilis lutea  PREBES(ppm)
LNEEIZSE -
Ampicillin <0.005 <0.01 <0.005 <0.005 0.0025
Amoxicillin <0.005 <0.01 <0.01 <0.005 0.0025
Penicillin G <0.005 <0.005 <0.01 <0.005 0.0025
mEFH
Oxytetracycline <0.05 <0.05 <0.6 <12 0.05
Doxycycline <0.05 <0.05 <0.05 <0.6 0.01
Pz B BB 4R
Kanamycin <0.5 <0.1 <0.1 <15 0.1
Gentamycin <0.5 <0.1 <0.05 <0.5 0.1
Neomycin <1.0 <0.5 <0.5 <1.0 0.1
EREH:
Tylosin <0.25 <0.1 <0.05 <0.05 0.1
Erythromycin <0.05 <0.05 <0.05 <0.05 0.05
Spiramycin >0.3 <0.15 <0.05 <0.05 0.1
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Assessment on Screening and Differential Detection System for

Categorized Antimicrobial Substance Residues

Lin WH*!, Weng LJ %, Chang CF °, Chang CM “, Sung HT %, Chao PH!

' Animal Health Research Institute, Council of Agriculture, Executive Yuan

?Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive
Yuan, Taipei, Taiwan.

* Graduate Institute of Biotechnology, Chinese Culture University, Taipei, Taiwan.

* Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan.

Summary The detection of antibiotics residue is generally analyzed by the growth inhibition
ring of sensitive microbial strains revealed on agar plate diffusion test. An integrated efficient
detection system of initial screening detection and subsequent differential detection is performed
in this research report. The initial screening detection adopts microbial gel coloring method
(MGCM) with permitted commercial package on antibiotic residue detection over various animal
products. The Premi®Test kit by Dutch DSM food company effectively covers 9 antibiotics
classes with 34 drugs of routine usage including beta-lactams, tetracyclines, aminoglycosides, and
sulfa drugs. Our detection result with Premi®Test kit revealed superior detection sensitivity on
antibiotic residue classes as to be more sensitive than allowed maximal residue quantity of
government regulation. Moreover, the subsequent differential detection adopts four plate test
(FPT) with permitted microbial media and sensitive microbial strains on antibiotic residue
detection over various animal products. Merck antibiotic test agars (MATA) are respectively
applied on four plates with catalog numbers of [I] 10663 pH 6.0, [II] 105270 pH 7.2, [III] 10664
pH 8.0, and [IV] 10664 pH 8.0 in which plates [I, II, III] are inoculated with Bacillus subtilis
ATCC 6633 and plate [IV] with Sarcina lutea ATCC 9341. Screening and differential detection
among several routine antibiotics classes can be accomplished by respective sensitivity ranking
pattern of antibiotic residue with FPT inhibitory ring sizes including beta-lactams [IV >1 >IIT >II
(or II> III)], tetracyclines [I >II >III >IV], aminoglycosides [III >II >I >IV], macrolides [IV >III
>11>1].

In conclusion, the integrated detection system of initial screening detection and subsequent
differential detection may be evidently efficient in fulfilling practical goal of antibiotic residue
detection over various animal products. Initial screening detection of MACM may be established
as voluntary pre-detection by food product suppliers. Subsequent differential detection of FPT
may be established as surveillance detection as of integrated detection system by regulatory
institutions. Methodology performance of best detection limit is effectively within allowed
veterinary drug residue limit supervised by the Department of Health which in turn efficiently
assures regulatory compliance on legal standards in allowed maximal antibiotics residue quantity.
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