Table 3 Comparison of media using streptomycin

Concentration of streptomycin

Medium pH (ug/mL)
0.04 0.1
7.6 - 11.2
AMS*
8.0 ND 13.3
7.0 - ND
LLA**
8.0 ND 15.1
] 8.0 15.3 -
(Composite)
Diameter of inhibition zone : mm, ND : Not detected, — : Not tested

* : Antibiotic medium 5 (Becton Dickinson), ** : Lab-lemco Agar (Oxoid)
*** : LLA using Purified Agar (Oxoid) |
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B.1 #&¥
Boirial - FE(HR )

B.2 HIERRYE

F/u RPEATHS, /rTex
Y, vFevaxr, F o Tax
o, mrurvuxt o4 BLWN
TI)JZYay RRFAEME TOLL T v
A PIESEME L LTz,

B. 3 #3081 DB E M

X/ rURREARBLIOS F et v
Y OPEX, BERREI e NI T T 4
— /R ERMHPLC/FL) 2 A L, %
AR 7 L TE B8 EFT 8
LC-10AS 5 X UL BRI I RF-10Ax.
R,
B.3.1 ¥/ v %A

BEIHEIZIE 30 mM Y > EERRE IR (pH =
3.0): 7ER=FUIL =90:10 (viv), 0T
AT AZIX Waters #1854 XBridge C18 (2.1 x
150 mm)% AV Mz, R HEOBIER R
% hL i & 280 nm, B R % 448 nm &
LCHIE L7,
B.3.2 =L

BEFRIZIE 10 mM FERER(H =
3.00: 7 R=HRUN =13 87(vV), 55
717 BIZiE Waters L8 Atlantis C18(2.1 x
150 mm)Z BV 7o, s R ORIE R &
IR & 265 nm, EE R % 313 nm &
L CHIE L7,

B.4 77 4=F4—hT LDERFE
B.4.1 ¥/ o REEH

X/ noHiElmg T ACHREL
7oLP 1 mLE% %, 05 M NaCl &4

0.1 M JREEFEER(PH = 8.00ZCH vV
VIR EERT 2 BETo =, UG
#,0.5 M NaCl IZTH 7 LDOTEHEEITV,
WICERIEEDO T a vy F T D=H,05
MNaCI &4 0.1 M b U R 4EE ¥ (pH = 8.0)
W TRIG T2 Tz, ®BIZH T LD
ft&L LTC,PBS 2L, 774 =T 4 —H
FADERESET & L,

B42 o=

mTyo A UHE 1 mg 2 05 M
NaCl 58 0.2 M [REEKFET b U U A(pH
= 8.3)T#H I L ,HiTrap NHS-activated HP
Columns(GE ~/V AT T NA FH A =
ZFEENZH L, BB T 2 BRERGE1T-
7zo RJS#, 0.5 M NaCl &% 02 M REE
KEFET RV TAPH = 83)%H L7z, K
WRRIGEDOT 1 v &2 7 RUOBEO T
H,05MNaCIEF0SME/=F ) —)
7 (pH=83)% 0.5 MNaCl &F 0.1 M
BEBER B (pH = 4.0)% 22 EAZ 3 [EHE LT,
BB T AOFEHLE LTPBS 23 L,
TI74=T4—AT7LDEHMEFZTEL
770

BS 77 4=F 4 —Hh T AKX BRRE
BS.1 ¥/ v REEAl

TIA4=ZT A=A TLDaryT 4y
=27 LT,PBS 5 mL &2 L7, &Iz
AHENAH S mL 2 AR L, lBIREETH S
FEEUK SmL 25 L7z, BB ICHEHETH
%5100 mM 7 =B S mLIZX Y iBE%
1To7,

B52 FuE<efTv
TI7A4=2T A= AT LD T 47
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=7 ¢ LTC,PBS 5 mL L7z, &kiZ
HAPAR 1 mL 28T L, A E TH 5
FERIK SmL 23 L7z, RBICEHE TS
B 1%EEE S mL 2 & 0 B2 1T - 7=,

B. 6 AL Gk

B.6.1 ¥/ o RHiEAl
AEIL7-BENS e X IEREICE Y ERD,
TER=MIAVISmLIIZ, REVFA
WX VHEE Uz, F0%, #mLoBE
#E(G000 rpm, 10 min)iZ X VSN 7- L
HFHEIR L, BEIZ7TEZ h=F Y/ 15mL
A, BE, #L5BE(3000 rppm, 10 min)
Zi{To7, BIR L7 EFIZTE =1V
BRI~ 1S mL 2%, X <IEf
L7zt, TEROT+E b= b U /LIE%EEIX
Lz, BR L7+ b= b U L4BIC, BEE
7 b=k VU AEEFIA~FY % 15 mL
Z, ERRLBEET-, 7T h=RY
WHEE G DE, 40°C, BE T CRIEEE
SH, EONREIC PBS 2Nz CTHE
fRSHT-, FO%, TI74=2F4—HF
AT X BEEE TV HPLC/FL O BIER
e L,

B62 S E~wAf

MEI LB S ¢ ZTERRIZEV ELD,
12% AKX Y B 1S mL %, mEISFA
AKXV BEN LTz, Z0t%, EOOBE
#E3000 rpm, 10 min)iZ L VB L7z
EEENR L, BEIZ 12%AF Y B 10
mL 2%, BE, = 055BE3000 rpm, 10
min)&{T- 7z, EUR L7 EiEIC~F3
125 mL =Mz, L<EFL7%, TED
AKHEEER U, K, BEASY %
12.5 mL N [ERRREHER 1T o 72, K%
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DREBIAITo T,
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wE Lz,

B Fu ¥ <A v OFEE T
FUBHAKE 200 pL 12 200 mM 7 7 BEAR1E
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N &1 mL Nz, ##%, TR 300 uL
ZEIN L, Zh i HPLCRUERAKR & L7z,

C. iR
Cl 774=FT 4—H7 LADRFEOR
=t
C.1.1 ¥/ v RHdEA
TruzuadFYrr, rarvoaxd
o onnvaxyvr, ) Taxd
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A=A T LZBRL, BIREERDT- &
Z A, 953~984%DENETH T, F
7o, BENZX LT 50 nglg & 722 L HEHE
oo & HO1 L 7= & R IR 2 AV T, A
RBEERITo - L 2 A, EUERIT 96.5~
100.8% Th o7z, EHLDIFPETEH BEF
7o BRI T STz,

Cl2 o=
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C2.1 ¥/ v RiniEHl
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Lo,
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BH Sg 2 RETY T A4 X T 5B
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B2 & ATZEINE% Table 2 12777,

C3 ERBElOIu~< F7J ARUREKRE
L DHE
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ROF v RAEFR O © ST L,
55(12), 943-948 (2006)

2 FERR

DAL ¥, HER =0, R &, il 8
¥, g E£HEF, E E, I E-,
HIEF BEST, FRE BE, FE B, 1
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Tablel 77 4 =5 4 —H T bEBAWEEFEA ORISR
—a—¥%/0V%5EA

e g Bl (% ; mean * S.D.)
IVIRXYyy  Y'mInkyyy  /70%%YY 1unankyyy

REM 25ng/mL 953 + 4.5 96.7 £ 54 98452 95667

BB 50ng/g 1005+ 4.0 1005+=35 1008*3.6 96.5* 3.5

T4y
AH BANE B E (% ; mean = S.D.)
Cla C2 C1
BES 500 ng/mL 111.3+13.1 103174 1046 £ 7.2
12 500 ng/g 96.8 + 18.4 89.3+17.6  89.5+ 17.5

¥ BUORAFERL) n=5
Table 2 A EHATAEREO RN

—a—%/0VFRnER

=HH BME (ng/g) EIRE (% ; mean = S.D.)
vty Yy7nIndyyy 703490 1unyndyvy
BBy 100 61.1 =52 63.9+83 542+86 694125

*BlL/3— n=3

R4y
=g #FEME (ng/g) B (% ; mean £ S.D.)
Cla C2 C1
RE*>* 500 78.2 + 16,5 80.0 = 19.7 87.8 * 19.7

* ok Bieddl n=3
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SEAFEFEIOAT TS T 1 —/HEBHMTEICK D
Hho=wo7O05 14 FREEVEOEE

wE EEE®, BT E-', PE B2

SRk O~ NS 7 JARSHE (LC/MS) EHWEMS A OREOSVILhD<T s 05 {4 FRE

WHE, BARIZEZIYRuvd Y, FLTURRALT Y, FAHRL Iy, Vadwf v

IgHw Y

Y, FAREIAY Y, RESITA LY, FAIATUORUILOL L ORBMTEERI LS. Ao
AL IS 7 e b= PULMERAL, ~AFH VIS ARMMBILI Y 2 Y- Ty TE T Gl
Wk o~ b 75 7MELENE, TSK-gel Super ODS # 5 4 (10 mm X 2 mm i.d.), BEHIZE 02% &
B-7EP=MIRAMRS TV MEHET AW BREOTNERBSD 1+ VL€ — Fid positive E— F
FHELTEY, WIEAF iE M+ 20 U MH 2B/, RECBIT 2 EMENET 0.1 pg/g D@

T 63.8~95.9%, WHEEFRIZ 0.01 ng/g Tho e,

1 ##

4RV 16 BROS 7 M VREEXREH LT LT IOT
1 FRIPEWE MLs) &, 75284l 1075 X
v, EPERFL KL TENTHL 2 L6, EEBHY
RPEBAOBIERHEL LTHRARSRTWE",

LaL, ~ATRINLEEROEKEY~OBITRY
BEFEGEELBSSNTEYY, ERERGHOREH
ERERT B DICREHRM S ITAR TS,

Bk, =205 4 FREECHEYEOBE I —
BICREMFNABRENRRAR SN TE . BEDZHR
BEGINEEYEOBRENEEYF v 7T AR Y —=
YTEELTRENCFETH LD, BIREICRT BEDT
by, RESKh-HRHEEYEAZRET S L EEETH
B, THIZRDBEFHEEL LT, EIEBRIT (UV) HRiEE
rHWI-SEEks o~ 57 (HPLC) HHREHED
BESTICBABINTHEY, RIIEESIZZY— >
Ty 7B RBEEERBE Y-V vy VEHV
MLs DT EE #E L7270, B4 4 RHRBIRTEE Y —
FU o YR B AREERER R, KERSOREIE
N=FETH B, RIEFPPHMELHTED 5.

ik, BRECERTEREG o Y57/ HES
et (LC/MS) 25 MLs O 591w S hTH P,
EFELHL LC/MSIZEAERTRO MLs DRIBEGHT % 8
HLAY, LAL, BHE LR ED2ARBICER

il

"By E B AR 338-082¢ HEBRISW R IHBEE ERAR
639-1
TEEFAAE: 142-8501 FRUBNIREER 2-4-41
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L7384, fiadMBicny zavf 3y (EM), A¥I
42 (SPM) OGEFER LN, BICEMIZZFNIIELAY
oINS, EMIZMLs O TR L REEEH WS
EXS, BLBAHSRTWAEMTDH Y, BICHLELE
FELLTWEIZASELSFERHEN TS, T/, SPM 3
FREOPZVWMLs TH 5. LWFoT, LD EM,
SPM ZRE L - ERTHIEIE, LAoRketri
ByarLTHEREEZOND. 22T, H, LC/MS %
BOWAHEr oREOFEVILPO MLs ORIRSHITE 2R
HL

2 BRI &

2-1 HERUERE

BB EEATEE SNAALRTFAL LBV

BH#L: 2 FRAEITTAL T (NSPM) RUAVY IS4
T v (SPM) IHMIETEH, FLr3Iady (TIM) i
AARL—F4YY—8, FL7rF<4Tr (OM) i,
HE7 74 F—8, 3o¥< >y (MRM) RUF ¥4
<ALy (KD EHREIER, 2073y (EM)
WKHARE BEAEBRERNE ®, 10> (TS)
BREESTER, Yav< Py (M) FILZHRE
(BT RA7 7 AHE) HegEaLL.

EfERN: BER 10mg 2H0sHL, A% -1 10
ml ([CERLTHRERRLHARL, #H540% 7= MY
NTHERLCEEERE L. %P, SEEREIE 5T M
TTREL.
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Table 1

KAGAKU Vol. 35 (2006)

Operating conditions of LC-MS for analysis of macrolide antibiotics

MS Conditions

HPLC Conditions

Ionization ESI, Positive Column TSK-gel Super ODS (100 X 2 mm)
Fragmentor Time program Eluent Gradient
Nebulizer Ns (40 psi) Flow rate 0.2 ml/min
Drying gas N: (10 1/min, 350T) Oven temp. 40T
V-cap 4500V Injection size 5ul
SIM ion m/z (M+H)", (M+2H)*
Time/min Fragmentor voltage/V
5.0 60
115 100
15.5 150
Time/min A, % B, %
0 85 15
20 50 50
25 50 50

A = 0.2% Acetic acid, B = Acetonitrile (containing 0.2% Acelic acid)

Table 2 Typical ions detected for macrolide antibiotics using LC/ESI-MS

Base peak ions

Main other ions

Compound Mw
Neospiramycin (NSPM) 698.8
Spiramycin (SPM) 843.1
Tilmicosin (TLM) 869.2
Oleandomycin (OM) 688.9
Mirosamicin (MRM) 727.9
Erythromycin (EM) 733.9
Tylosin (TS) 916.1
Kitasamycin (KT) 771.9
Josamycin (JM) 828.0

350.2 (M + 2H)*~
422.3 (M + 2H)*~

721.5, 699.5, 540.3
843.5, 699.5, 540.3

435.3 (M + 2H)*" 869.5, 695.5
688.4 (M +H)" 670.4, 544.3
728.4 (M + H)” 554.3

7345 M +H)” 716.4, 576.3
916.5 (M + H)" 742.3, 582.3
7725 (M +H)" 702.5, 558.3
8285 (M + H)~ 860.4, 786.4

2-2 EHBRURATERHG

Edfitkr < b5 7 /HESHE: Agilent B2 1100
) —XLC/MSD #fEH L, Table 1 I1Z/RL 7254 CHll
EL7.

2-3 BEHROER

0.025, 0.1, 0.25, 0.5 R U 1.0 pg/ml DESEERING
WEFABL, o501 % LC/MS EEICEALL. BHIZ
ILBIRA 4 BH (selected ion monitotring, SIM) %k
FAL, Table QICRFTE=s—AF L VEhiro<
M ARLYE—sERERD, U v AKER (B
R IS DREREER L.

2-4 HRBHEORN

RE5g ZRML, 7 b= UL 30 ml RUEKGER
FIPITAI0gEMATISEAET 4 X LH,
3500 rpm T 10 FREGCHHEL 7. RIZEEAZBRIFA
%, BEEZEL, 0% 7€ b=FU N 2ml & n~"FH ¥
Iml ZMACRE L%, HE 3500 rpm T 10 FH#EL

SELL. anFH UMHERELALLW0O% TEF=MYL
HMERBBHEEL, 2050 2 LC/MS BEBICAEL 72,

2:5 WEWFRIERE

HERELIBOWTAEEE LTRABEINRTWS [EK
ERGTORINEYRESREE @GD 1" [cdrL,
SHERHW 1212 Bacillus subtilis ATCC 6633 (B. subtilis ATCC
6633), Micrococcus luteus ATCC 9341 (M. luteus ATCC
9341) K U Bacillus mycoides ATCG 11778 ( B. mycoides
ATCC 11778) ZRvwz. RERBEERE RER PR O
HAER CREGEEOWE L SR EER IR L, MELR
— 28— F 4 X 7w .

3 MRRUZBE

3.1 FEIREEOME

FELEWHRICBOTHRY vy - HBBERELT
02% A7) VBERXY ) —) (6:4) BEEXAVE. L
L, RRLERYREPFALOSHE T, BEHomMmbE
WD pHA 3.8, H30mlICEBHERTIL29 L o7,

72



#® X rE, BT, FE . BEHKIOR M T4 /HARGHEICE AP r054 FRREWEOER

MSD1 TIC, MS File (MLS\60407_01.D) API-ES Positive

w
15000 TIC > g ]
10000 a8 pad
-3
5000 -
k 4/\ . .
0- T T T T T T
15 10 125 15 11.5 20 225
MSD1 350, EIC=340.9:350.9 (MLS\80407_01.0) APLES Positive
15000
10000 Neospiramycin
5000 m/z 350.2 N
o T T e e e e T e = -
75 10 128 15 175 20 225 mi
MSD1 422, EIC=422:423 (MLS\60407_01.D) API-ES Positve
15000
10000 Spiramycin
50004 nvz 422.3 A
0 T T T T i T T
15 10 125 15 11.5 20 22.5
MSD1 435, EIC=435:436 (MLS\30407_01.0) APLES Postive s e
cis-Tilmicosin
15000 e .
trans-Tilmicosin | o
10000 \
5000 m/z 435.3
0 T T T T T T T
75 10 12.5 15 12.5 20 225
MSD1 688, EIC=658.1:689.1 (MLS\60407_01.D) APLES Positive
15000
10000 Oleandomycin
5000 n/z 688.4
0= = s e S S S s B == = s
1.5 10 12.5 15 17.8 20 25 et
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Fig. 1 Typical LC/ESI-MS-SIM chromatograms of standard mixture (0.1 g ml™")
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Fig. 2 Typical LC/ESI-MS-SIM chromatograms of milk extract
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Table 3 Recoveries of macrolide antibiotics from milk
Added/ Recovery (mean % RSD, » = 5), %
Sample Y
rgg NSPM SPM TLM OM MRM EM T8 KT M
Raw milk 0.02 709%539 906x52 979+82 76954 745+50 763%x21 84.7+67 784%108 999=%4]
0.1 63.9+69 945%16 71932 934+36 959+34 94178 75043 725%49 819+21
Pasteurised mitk 002  79.6+7.7 948+70 1052*78 994%104 89.7%51 86527 73457 89.1+48 878142
0.1 638+93 95277 69.1+75 898x70 92.4+36 865%25 744+35 T741%92 80028

BIE 0 Bon - ABBERRCRESREFRORKRN L
LC/MSSIM 7 0% b 7 5 A% Fig. 1 RU Fig. 2 IR
Fig. 2R LIS, REWOEBEZZIHLI L &L, 9
BHOMLs 25T 5 2 A ETH- 7.

3-2 FINENER
#0025 35 1.0pg/ml HEXRE L T0.05~
2ng) OHEATREFZEMRE (P=099) 2RLA. &
LRCHFI (180C T2REE) 9BOMLs £ 0.2 R
0.1 pug/g PEEEIZEML, ERNEERDL. TOHE
% Table 3127RT. LC/MS RERE ORI ICEN
SEETHETH DD, 414 AT b v 7 A0EEF
R W EWERREshTwsb. Z2TC, whUv IR
OHBOL L VEBBRORENEIN TV S,
£3U2 0.1 ug/g WML &, OM, MRM, EM, TS,
KTRUIM DA+ {bix, = Yy 2 AOEERLEL,
Mot BRI & 2 BRI Y 15% Db, SRR
(RSD) & 10% LR E REFLETH o7, LA L, NSPM,
SPM RU'TIM i34 # LREHFR S h, RN EoREIN
L 150% BIETHo7/. BIBLALI1, LC/MS D5
ik, LELIZABRSOEETCHNRGD A 4 1k
Wef d MLREFRONAEENDHSH. #2T, < hY
vy 2 AOEBERHET S BNT, RERMAERANELEY
FR= b Yy ARER BEANER BHCLRTHS.
REICBWTL, MR CBEHT 25 NSPM, SPM R U
TIM DA A EHFET P ) v 7 A0EBERITE I Ehb,
Ty ARBETHVCHREFEH TSI EICL
7oo REIZ X 2 HFEWOBIREE 0.02 RUT0.1 ng/g RN
R, BBLH70% LLE, RSD b 15% LATH Y,
RESHEL LTHBETE2ENEORLD. 2B, Fik
X AHEBBREE, wWThoEYDL 0.01 ng/g (S/N=23)
Tholz. KIF147)XMHICBITEAD MLs
B—EEELEDL L 0.01~2pg/g” Th Y, BESH
ELLTHRETREREFEONRL. £ MLs % 0.1
ng/g BT 0.01 pg/g ML THELRIREN L LC/MS-
SIM 7 0= k5 A% Fig. 3 RU Fig. 4 1T
FEEHCWT, BERNTEEIKEL s BE, B
RHLEGRTH S 43 7HiE (65T KIRSRHE 3 #ff, 130C

75

HREH4RE), FF0RBEIIOVWTERERATERL
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7=, B, I0BETRTIZONT, REOKRBBR:L
72001 ug/gMETOTED MLs &ML, 9D MLs 2°
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HizBWTHL oM MLs 1, BB 60% DL EAENL S
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e, MLs OB S IIZ— 48 1 B WM R BN
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M. luteus ATCC 9341 R T B. mycoides ATCC 11778 Moy
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Fig. 3 Typical LC/ESIMS-SIM chromatograms of milk extract fortified at 0.1 pg g™ ' of each drug
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Fig. 4 Typical LCESI-MS-SIM chromatograms of milk extract fortified at 0.01 pg g™ of each drug
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Table 4 Antibacterial activities of macrolide antibiotics

Detection limit/ppm

Compound
B. subutilis ATCC 6633

M. luteus ATCCI341

B. mycoides ATCC 11778

NSPM 2.5 1.0 10.0
SPM 1.0 0.5 10.0
TLM 0.5 0.5 2.5
OM 0.5 0.25 5.0
MRM 2.5 0.5 2.5
EM 0.1 0.1 0.5
TS 0.5 0.5 25
KT 0.5 0.23 2.5
m 1.0 0.25 2.5
Each drug was dissolved in 40% acetonitrile.
25 ¢ 25 r
(A) B) °
T2t To2f
g @ E
a0 on
\i 15 \i 1.5 F
< [+
2 1t 2 1t
] 2
m 2l
05 F ¥ =1.0029x - 0.0052 0.5 y=1.0551x - 0.0012
r=0.9845 1 =0.9854
0 1 1 j 0 i i ]
0 1 2 3 (] 1 2 3
LC/MS/pg mt™ LC/MS/ug ml™

Fig. 5 Correlation between LC/MS and bioassay methods for (A) josamycin (y = 1.00x ~ 0.005;
~= 0.985; n = 12) and (B) erythromycin (y = 1.05x — 0.001; r= 0.985; n = 12) in milk
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Determination of Macrolide Antibiotics in Milk by High-Performance
Liquid Chromatography/Mass Spectrometry

Harumi TAKEGAMI', Masakazu HorIE' and Hiroyuki NAKAZAWA®

' Saitama Prefectural Institute of Public Health, 639 -1, Kamiokubo, Sakura-ku, Saitama-shi, Saitama 338 - 0824
? Hoshi University, 2-4 - 41, Ebara, Shinagawa-ku, Tokyo 142-8501

(Received 25 Aprnil 2006, Accepted 30 June 2006)

A simple and reliable method using liquid chromatography-electrospray ionization-mass spec-
trometry (LC/ESI-MS) has been developed as an analytical method of macrolide antibiotics,
such as erythromycin, oleandmycin, kitasamycin, josamycin, mirosamicin, neospiramycin, spi-
ramycin, tilmicosin and tylosin in milk. The drugs were extracted with acetonitrile, and the
extracts were cleaned up by partition with hexane. The extracts were analyzed using LC/MS.
The LC separation was performed on a TSK-gel Super ODS column (100 mm X 2 mm i.d.) with
a gradient system of 0.2% acetic acid-acetonitile as the mobile phase. MS acquisitions parame-
ters were established in the positive ESI mode, and the related molecular ions were (M + 9H)**
or (M + H)". The recoveries of the drugs from milk fortified at a level 0.1 pg/g were 63.8 ~
95.9% with high precision. The limits of detection of the drugs in milk were 0.01 pg/g.

Keywords : macrolide anticbiotics; erythromycin; oleandmycin; kitasamycin ; josamycin;
mirosamicin ; neospiramycin ; spiramycin ; tilmicosin ; tylosin ; milk ; LC/MS.
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BRERRAEERUCEERFE/OTR IS T 1 —I2LB
BASOX /O RHREAOR

s #A, FEROE, N

B, EERETC, b F |S

WL OFE—° (R HE FE B g pe®

/0 RHERRALHYICH L THREZ BNICEECER ST Tw3. L L, BEKEERICBVT
F 0 RREAOBEAFEE BB ISR TWA I Ed b, EWRB 25 M 5 O HER > TEIIHHT
REATRELISA vy PREDAZY—= v VS hs. BEERENESE (ELISA) Bl H ok
—BICB TS, RERGHECERT 2RERNIFICREZE TS, £2C, ELISAE L LTHES
7z New Quinolone Kit D& A% HIE T 5 7.0\, BEEA 0= 77 7 1 —/H6RME (HPLC/FL)
FHOLEHELRRESTERHEL, BBRE L. HPLC/FLICX 2RHBBRECEERF I v a7y
OXH T BV T 2ng/g R 10 ng/g Thotz. Tra70FF L 250 ng/g kilMlLiz& 25, BT
3 107.8% L RIFREREBLI LI TEL. ELISAZLOHEE LRI T 20, R—E/Z2RRE L
THPLC/FL RU ELISA 2% FhZPREHA L L 25, MEOEIZHEENZD S1/z. HPLC/FL T3
H2ANER U 120 SOSHTERM2 LELT5720, ELISAZIR 1 RAZ Y = Ve LTHAT

HHEEZOLNS.

1 Bl

HE, BINF I VLR EOBARGE P OICHELEY
BEoBRAFEBEBRHSh TR, Zh oo,
FIRBROBFTENE L-BPHEERTBRE LTE
Hahtsh, EWicHMlSh - HERR, KREHARSH
BFSNFIEASNEE, EREEGPIERET L E
LhhTwad, BiZ, ¥/0rRIRBINHHEFRO—
iz REFINICL, REMMEELTE
BRHRBAICHEB I TWEY, ZLT, BREPIIEY
LA & 2, ABRNOZER, REWHI > 2
WEHIEEEESI AR T I EPBEISN TS,

MEMWEOERIIGHEI o<+ 777 4 —%OBSG
SRPEIFERSNTEY, * /0y RARAOTHED
HEAHEERTwEY ™. Lal, HESRERCHS
ko TR BEZEZ 2TNER &F, BiCHllErE
PRWZLZEEBTL L, ZROREEMBEICNET 572
DIZIIWMYThVwEEZ LN,

—7. ZROBGEHRIIEEMOBRECFHET 5010
R R DBE IS HT T BE % Enzyme-linked immunosor-

BRI RFRGONICFERE 142-8501 HRBHNMXER
2-4-41

RS 7O LT 4 THIRF: 061-3241 LA RARTHEER
1-777-12

I EEATEER: 338-082¢ HMER IV IHREERAR
639-1
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FZCERETIE, HRELISA¥ Yy b1 kX7 —
ZYTEELTOERERETAZLEAMELT, &
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Table 1 Crossreactivity of fluoroquinolones by ELISA

Cross-reactivity,

%

Enoxacin 20
Norfloxacin 100
Ofloxacin 1.4
Ciprofloxacin 100
Danofloxacin 80
Lomefloxacin 30
Enrofloxacin 100
Gatifloxacin 0.9

2-4 BIRIBN X
MUOLA-ERY 5 2HWBICEIRY, 7= bYW
15ml #MALBIC, FTIFA4 AL 08, LY
BESRME (8000 rpm, 10min) IZX DiEoNA LiFFEIN
L, BEKC7EM= PR I5ml ZME, BOS5EERE
(3000 rpm, 10min) ZFHEFT -4, TEI=FPYLEB%E
40C, BETCEER I, BohzBEIZ20mM Y VB
EEEE (pH20) 2 THBRSEL. 0%, Oasis
MCX® (30 mg) %A 7-RMMHEL M L. EHH
MM, EHBBEEICAS -0 (Im) & 50 mM REE
TrEZIA Qml) 2FHL, 5% 7Ty E=TEHEAS
J—N (3ml) CTEAMA—-IY v I2rbx 0 RNEA
DEHEFT-7. BHE% 40C, RETTEAEL, 856
723212 50 mM PBS (phosphate buffered saline) %
A CHEM S Y, HPLC/FL RUELISA Ol izt L 7.

3 HRRUEE

3-1 ELISA BT 3RS OFE
FruryREBAOHEENZ Fig. 110577, New
Quinolone Kit IZBIF 2 RERBHEIIOWT, ¥/ 0%
HERAEESZHCTERD LSS, nvoyaFH4 3
v, JnvzuxHi oy, yTavoxdy b4l
100% BST 28R E2BL LN TEL. £/, ¥/ 70
FHIUIE80%, TATTFHY VL 0% HBRTRER
JGYEEIR L7 (Table 1). 72, ELISA¥ v Mlk 3T
varyaddy rOERBERMEX ng/g ThoTz.

3-2 HWERHRORHEL

HlExHF /o RAEAOBESHHFICBT2HERT
AR P AERHMELIZE TS, Fig 2ICRT IR
HAEFRZ SN, 22T, AFHECBWTIIEYA
REGELTCEIFRASN TSI YO 7 FH Y L0E
BL, ¥/ 0 RAFAIBRETEZHEE 270 aom B U
HM7om ICREL, UBRoOERZIT-/1. ¥ /0 RRH
HoOEXHERBHHO pH RUIEEEICEEL TELYT
LIEDS, TRhEFNORBAEFERF L. Z0EE,
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