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Simultaneous analysis of nine macrolide

antibiotics using HPLC/MS/MS
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A
== 55 Agste] 47 0.2%, acetonitrile®} methanol W& 9 : 1,
45 T2 A= E AAsd. A7 142 dAa7|dda =
Ao s e F#S Hol$= superficially porous particle

P C18) ZH S AH&3H

AFEA7]E o] &3 A HASE A 821 &20E scan

mode, B4 % A= multiple reaction monitoring(MRM) mode®l] A

Aastslom 74 sheheol StA =15 AAs AT

=
HAZ374 05~50 ng/mL, A FsA 1~500 ng/mLE YEF AT
214809974 o)l r*aEe 712 I recoveryE 77.01~110.69%,

intra—day precision¥} inter-day precision< Z+Z} 0.26~6.21%,



0.71~25.29%% UEFH AT

MEE FA 21 AdE 8] Al¥E = macrolideAld &8 A
3t recoveryE AR Ald A} azithromycine
77.53~119.88%, clarithromycin< 84.64~106.79%, roxithromycin<
83.32~109.22%°] recoveryE YWEF AT}

E A9 A3} macrolideAld A 2] FA S 913

)=
EFESE B £84 F4S U F QA H9on g2 gE,
o UE BAVIE B BAYW LS 0@ £ QA "

T8 9]: Macrolides, HPLC/MS/MS (High-Performance Liquid
Chromatography Tandem Mass Spectrometry), ESI Triple-Q
MS (Electrospray Ionization Triple Quadrupole Mass Spectrometer),
MRM(Multiple Reaction Monitoring), Method validation

g 2012-23592
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Macrolide A|E A = st o]de] " SAFo] & FE I
of Ade BES ot vk 1y FAgrolt AEF AR Ao
of Ahg-#T} @A 2 ek, vlo]mute o}, vlo]mE e avl, WY
Azpet Febntolo = F3ES Hol= 5 penicilline] Bl Y-S
A EYS 7EA AL 3lo] penicillin & A Aol 3k thA g o=

o

MM o2 W

H

Macrolide Al &A= 20119 =] A A= T 15.0%<]
AreS Holw wergetrbAl AsiAl £ penicillin = 3E(22.0%),
24t cephalosporin(17.9%)0l o]o] A W= o] AF&FH 3 A o]
H(fig 1, fig 2) AAH] 27%° F7F&S HolW(fig 2) FAAAI%
ANA Z BlTE AAstL do
Tt o]®l wlFol] ABEA| A macrolideAld &FAA O thEk Al
He AR G dA] RS FHiolth 53] wE 3G A
FHor e EFEE Hole= HY macrolideFEo] thate] &

2]
&8N A= LC/UVE ol &3 AldH2 AgstA] ot &

AlgHoz AAlE dTHIAHE v XA 2 wf g Soll AlF 2Ll o]
A EE AR Hds AXY] died 2Me R A9stA &
Oloﬂ macrohdeﬁ]oﬂ A A B At BAW RS 93 =
O~

g sl AFEAVIE ol&std =l Al 7le] quadrupole©]
AZE triple-Q MSE o] &3t AN AFAHES FEAHAT
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(dg): DDDVL.000E/ e, %e)

2010chH]
20094 200 2011 2011
ATC ATC dth Level =E
L A |
nez | T | yea g3 (%)
(%) (%) (%)
JOIAA | Tetracyclines 1361 | 540% | 1562 58% | 1519298 | 57% 28%
J0IBA Amphenicols 0000 | 000% | 0010 | 00% | 0008967 | 003% | -112%
Penicillin with
JOICA extended 3434 | 1360% | 3685 | 136% | 359242 | 135% 2.5%
spectnim
Beta-lactamase
J0ICE sensitive 0.003 | 000% | 0003 | 001% | 0003327 | 001% 91%
penicillins
Beta-lactamase
101CF resistant 0002 | 000% | 00
penicilling
Combinations of
joacg | Pemedlns el go0n | dauoe | 6260 | 23.2% | ssea7os | 2:.0% 64%
beta-lactamase
inhibitors
jorpp | EISLESmRNOn | g ooges | 1686 | 62% | 1577434 | 59% 6.5%
cephalesporing
Joipc | Second-generation | 4 aoh | y7o0e. | 5061 | 187% | 4768191 | 179% -5.8%
cephalosponins
joipp | Thrdgememafion | .40 1 5a0ec | 1379 5.1% | 1440518 |  54% 5.1%
cephalosporing
joipg | Fowthgememtion | o0 Gi0e. | 0028 | 0% | 0033655 | 0.1% 18.5%
cephalesponing
JOIDE | Monobactams 0002 | 000% | 0003 00% | 0002447 | 0.009% 17%
JOIDH | Carbapensms 0031 | 010% | 0033 02% | 0064085 | 02% | 216%
joigg | Dmtemedateactin | o onne | go0e. | 0004 | 00% | 40305 | P®2 | e0em
g sulfonamides Yo
Combinations of
jorgg | Wifomamides and | 400 | g pe | oo
trimethopriom
mel. denvatives
JOIFA Macrolides 3167 | 12.60% | 3886 | 144% | 3089828 | 15.0% 27%
JOIFF | Lincosamides 0143 | 060% | 0160 | 06% | 0146395 | 0% 85%
JOIFG | Streptogramins 0000 | 000% | 0000 | 00% 00% | -100.0%
J0IGA | Streptomycins 0005 | 000% | 0007 | 00% | 000673 | 0.0% 6%
J01GB oA 0772 | 310% | 0376 | 14% | 0750336 | 28% | 996%
aminoglycosides
J0IMA | Fluoroquinolones | 2.743 | 1090% | 2768 | 10.2% | 2728196 | 102% 15%
JOIMB | Other quinolones | 0.000 | 0.00% u_nmgr 0.0% 100.0%
Combinations of o o
JOIRA e 0161 | 060% | oo
JOIXA |  Glycopeptide 0028 | 010% | 0043 0.2% | 0050345 | 02% 11.1%
Fig 2. SAA A& A& v
(Fa;20119 % o) eFE 2= 2w FA ASwA],
Sk 1 AALS] A -9))
3



B FY€S 98 10%59 macrolide ¥FEFS A&
spiramycin(SPM), dirithromycin(DRM), tilmicosin(TLC),
eryvthromycin(ERM), tylosin tartrate(TYL), clarithromycin(CLM),
roxithromycin(RXM), josamycin(JSM), magnamycin AMGM)+
sigma-aldrich(St. Louis, MO, USA)o|A s}l azithromycin
dihydrarte(AZM)¥  TCI(Tokyo, Japan)elA  Fuistdch. o)==
erythromycing Wi ZTEFOZ AHE3tdth AdW A& fs A
L35t A|FEFo R AT Ao oA et~ A (Seoul, Korea), = 3}o] =}
Aokl Xxzm A~ A (Seoul, Korea), ZFA|eFe] olx =4l A
(Gyeonggi, Korea)S A}-&3}3t}.

o] Qo] AFEH Aok W &w] = formic acid: sigma aldrichol A]

2o =2 J. T. Baker(Philipsburg, NJ, USA)o| A -uf 3} T}

Tuf 8k 3L acetonitrile(ACN), methanol(MeOH) % && B% 1C %

1-2. A7+

- Adjust pipette (0.5~10 uL, 20~200 uL, 100~1000 uL,
Eppendorf AG, Hamburg, Germany)

- Pipette tips (0.5~10 pL, 20~200 uL, 100~1000 L,
Eppendorf AG, Hamburg, Germany)

- Centrifuge tube (1.5 mL, 2 mL, Eppendorf AG, Hamburg,



Germany)

— Conical tube (15 mL, 50 mL SPL Life Sciences Co., Ltd.)

- Centrifuge (Eppendorf AG, Hamburg, Germany)
- Glass syringe (1000 pL, Hamilton, USA)
- Mortar and pestle

- Nitrogen purge (Tokyo Rikakikai Co., Ltd, Tokyo, Japan)

- PTFE membrane filter (0.2 pm, Sartorius Stedim Biotech

GmbH, Goettingen, Germany)
- Ultrasonicator (Sonics & Material, Inc., USA)

- Vortex Mixer (Scientific Industries, Inc., New York, USA)
- Volumetric flask (100 mL, 1000 mL, Schott Duran, Germany)

1-3. £4717]

HPLC : Alliance 2795 (Waters, Massachusetts, USA)

Detector : Quattro micro API (Waters, Massachusetts, USA)

Columns : Poroshell 120 (SPP C18, 4.6 mm x 150 mm, 2.7 um,

Agilent Technologies, California, USA)
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2-1. A159 AAY

Il
ACN : MeOH(10 : 9 : 1, v/v)&do] Zof Ao
Aol HE&L ols I FASY W& pHAA A RBaE=
macrolide®] &4} formic acidE v #lato] A =3} o},

A% = macrolide AA] A wARpARR] Y3 FA Zol 1
mg/mLe TE2 WEgd ) AgE &HE as JuE &
720 5 Wegss SN G BT ES Water ¢ ACN - MeOH(10

&

Ay A
L9 1, v)gde o Aealow Agalqrh. A A AdE A

B Ao A3 alliance 27959 2 HPLC 24L& 9dto] =4 7}

g
58 WEE welstel 4UT WRE AN A BAAR} 1}

Aol A9 WA AlFs C18 Z¢H (2.1 x 50 mm, 5 um, flow rate
0.4 mL/min)®] - &7 ¢k 3] o] Foy A %] e¥o} o] 150 mm9Y]
Aut C18 ZA# (Phenomenex Luna, 46 x 150 mm, 5 um, flow rate
0.7 mL/min)®} SPP Z ¥ (Agilent poroshell 120, 4.6 x 150 mm, 2.7 n
m)S Hlasg o o] F BEA §8&o] £2 SPP ZHS A5

gl BEgE 9 gradient =S A A3 tHTable 1).



Table 1. Gradient &

Time (min) Mobile phase A (%) Mobile phase B (%)
0 D 25
3 75 25
6 65 35
9 60 40
11 55 45
15 50 50
18 0 100
33 0 100

Equilibration time : 10 min

Quattro micro?] flow rate ¥-417F 04 mL/min®]”7] W&ol split
flow(l : DE T3 MSZ E97l= %S 24890
&l

5 HA8E Agsto] 99

71719} A9 gradient =4S A
H

ol o wel 2~37kX9] =& Al s

o]'5ol pHO 49 MSEAel| Uz oz o] &5+ formic acid
S5 0.1% 02%E A8kt 0.2% formic acid7b 23 =9 7
S pH7F 200 Z7W7A)A 7] wiitel ZH o] 318 pH2~14)E 18 s

02%E stA = AAsY T}
ol Aol 778l polarity’} ©tE ACNY HWEE&& &3s)d]



A4e Belage dod sk veLel ugol

27k WS Wil e vgs] WEes o &

Ay 2o A5 Aol sk 25 THY 228 S7HA A

Aakgiom e pHAMY e 918 A 2EE 45 T2 AA

2-3. MS/MS parameter & & 3}

MRM#A S  SalAde S4E-Ze o3 Ziy #AFH=
precursor ion¥} precursor ion®| °|YA & F°| fragmentations 73
3t Ay AAEE product iond] ek AH7E Q3 o] HAS
glass syringeE %3] MSZ vl2 F3}= direct injectionC & 3¢l

AT Triple-Q MSE ©o]& a2 Al 719 quadrupole® -4 & o]
A= A HA quadrupoles &ste] U o] Z&5& MSI scano =
stolsle] hAE A 9 precursor ion([M+H]+ &, Fig 3)& &<l3it},
71 5 precursor ion® ™3+ product ion scan< R P3t=d F HA
quadrupole®]| 4] collision energyE ¢ fragmentations * 33t H
Al WA quadrupoles A= o]2& MS2 scano = &R15HA HUh
(Fig 4). &913% product ion & 7F¢ & oS Aol o=
=S AHAMoleow AMAFIJY. A
monitoring ¥} EA]o parameterE FZA3ste] B A HAFE #

A3t

-
2 ol 3 E4HA o

) . T



140473 M 32 (D286 Cm (% 109
100- 553 2014 5 Blet
ey
- +
Precursorion ((M+H]*, 734.3 m/z)
Ega 3679
157 ] 576 WiE
i 580 1725 F g
a:-:nsu<
&% t0e il T IHT
el s [ 510 {
s3mm)| 58 1048 S | s om02 L raig OO Eauff
=] et 00T ] smog) L L . P00 SE S a2y
8 WD 180 200 | 250 300 0 400 450 | S0 %50 60D 650 00 750 BOD 830 S00 50 1000

36N EBe

Fig 3. Erythromycin® MS1 spectra

w Production 1 (158.1m/z)

10w

Production 2 (576.4 m/z)

1157613

mI

5224153
114 8007
408 3569
153 72 77 O5E6
B2 54| 231643 2 1 454 BT snipe  GM8IMA TG
- 1 L4 g [ e e g 5 oy | TSRIEQ eSS AN 01399 0 SOMD 9975618
Te0 w0 180 200 50 300 350 0 4DD 450 00 | 650 600 G80  700 760 | 800 €80  SUD | 950 1000

Fig 4. Erythromycin® product ion(MS2) spectra



S BEAW g g o)A

=AW HH5E o] F ol g W HlAE AYE X it

W] gl o] A& linearity, accuracy, precision, application®] 3t&-of tj

[‘_4
O:n:
ol
ﬁ—‘

st gatgdct. B4 A8 3 LOD(Limit of Detection)%}
LOQ(Limit of Quantification)E T3 t. F &&F E5F S/N(signal to
noise ratio)& 7|RFO.Z FolA H=d S/NT v Zo] F3it

S/N = (2 x Peak height) / noise

S/N7F 3301 Hoj7bs %5 LOD, 100 9o7ls 555 LOQZ
3t LOQE 7|wto® 1 o|A9o ¥ ko] &t linear rangeE A A
sttt A7 E linear rangeEs ©]-&3t% linearityE F<letith 7]
A linearity®t A & SAWAEAS] T &

S Aol & e 8HE Tt Linearitys ¢
Z=3&}7] 938l linear rangeol Al H4 5719 TF=HNES XA st HA=3%
th o5 F& 94& FAHIAZAAM I linearity: r2(coefficient of
determination) = UEFH T,

Accuracyt= A gke]l oln] &a &= Fgkolu mEgkdl <+
ArZ B recovery(%)E WEFN ST Recoverys T3 2o
T3k},

of AHH ZHGe

Recovery(%) = (Peak area_, . / Peak area, , ) x 100

rot
i

Accuracy= FHA A s dlsiA Hojx 334 HbE A
I ZHE F7}sk
Precision< Y3t HAAZHEEH oz ¥ =z

izl =3l wet SAHsASe W A4 A4k s Aol

=

AN

ol

ol

£

ne

ro
SOt
il

ol

)
oX,
Mo

10



AAE)E B3} Precisione RSD(Relative Standard Deviation)% &=

UEhiT RSD%E The3t o] Tkt

RSD% = Standard Deviation x 100 / Average

measurements

ol
=

Jus)
e

Qbell Aol 3314 wt

Al
7P owrE =33}

T T b ]

Precisione # A4 Al FXo dlsiA 3}

=243 Ay} (intra-day precision)® 3

iSA

N
%

(inter-day precision) =48 3 7}3skt},

Applicatione XTHFOZHEH YU dyE AA dAuE= A A
g3 Aatoly recovery® YWEMUTE HA Al Fol thala Ao
T 33wk SA g AF2HE recovery®t RSD%E T3kt

11



m. 23

1. HPLC 4 =%4A

1-1. o] 549 pH

o]Z Ao pHE o] A4t

o

0.1%

=] O
St

A 7}e = formic acid®] Yo = ZHA3HSA
ol dukA el 0.1% %9 formic acid® H7MRAES wWrET 02% %
9] formic acidE #F7}sto] pHE F

o] NS HolF Atk (Fig 5).

I O

u o] A3} peak FE Y

#
| s CLM
TLC | e
I fi 4
DBM TYL J%M
SPM AZM I - MGM
qs_:':cu. _1'rn-5'r1 = o S -lalt'm c:'nn .'. -:-';\: ; :-n'r,n : I?I;'.;[-_ gt T l-,r-u-rn -'_|ls'-nn '."m'-‘]rann; ‘|-l7l'lc|nm' -uz'n; ; ‘19'&;.' j;'_r-;
0.2%
ERM CLM
; TLC | jiM
DHM .. | Jdsm
I | TYL | Il fl
SPMAZM o ' ' MGM [
RTINS il \-"'. g A e e R .'-I.'IIII""‘.-.-«A,'.--" ! -"'-\"' "-"w‘l.-."""“"-'“'d"': L ¥ .M'.'."v;\"." . Il'."-"W"."""-.'-‘.""a-.-.\..-,-.-.'.".-""‘ v
300 400 500 50O 700 @00 900 1003 4100 4200 1300 1400 1500 1600 1700 1803 1900 i

Fig 5. o] 549 pH”7} macrolide &40l w]x& 3]
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1-2. o] &Y F71&8q9 =4

ACNZ WELE polarity7} TH27] W&o 717 of& Ha IS
Holth EEl59 S fd ACNO| wees g5t EgasS
#HAsF T ACNY HWgb2S 9 @ 19 vH&2 =S 45 100%
ACNe A3 Hrt} clarithromycin® roxithromycin®

a&ol MA
Hom AHH 7En Z71eAA T 8 1 2 EEE AL R
A1 7ol Z7Fe} josamycin® magnamycin A9 peak’} HA &= dAbol

Jolu} 91 1 EFES HeleAr(Fig 6).

140507 mac ATNI

100%ACN

Lr I-- il _.,-_,'l N | I, Ty o L 1 N e e e I b
. A 8O0 900 1000 1100 Sadge® 1300 1400 1500 1600 1700 @ 1800 | 1900 :'r'nn
80% ACN, 20% MeQOH
CLM RXM
Pt TLE ERM po V4 i LY
% DRM | JSM
b TYL | ;
BEM ATH I | oMy
B Ry e R W A ! . I\ TR D g L - Bt S gt -\ _,—"—'-"'».-'J'.” il
'_IBIEﬂ- 1.-4::3 T EID] j 5.00 j .7100 j SElU ! ‘.IEID ) |ﬁll:‘:| ! '.IIDJ T IQIUE‘ j |3IU[‘ i I..\IEIU j I'J'UU j 16 .00 T ITrEIU 15E| T |=BE| .?E‘I.D]..
90% ACN, 10% MeOH e
rs
ERM CLMm -
yle l [ 7 RxmY , = =N
‘ DRM, ‘ sl A SUsM
; || | TYL i 1
SPM AZM (- oA |1 \ \ "MGM I Y
“sta 4 | 5@ GO0 | 700 P S 57 T A AP AR AL ST T4 St 1 U

Fig 6. o] 549 %AJo] macrolide &40l v X|&= 3k
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e 222 W3A7IHA ZA3}E monitoringdtAt AW 227}
= noise’t ZOJ=: B peak RAO] Qo] o] Fol A
spiramycin, tylosin, josamycin, magnamycin A4 FZ=2 % ®H

B Ao (Fig 7).
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1-4. =3 43

Ms aeeh HPLCxA H A sk Ay daa 22 wr2ds

ekl vH(Table 2).

O

Table 2. ##A3}¥l HPLC ¥4 %4

N

A 0.2% formic acid in water

Mobile phase
B : 0.2% formic acid in ACN and MeOH (9 : 1 viv)
Agilent poroshell 120 (4.6 x 150 mm, 2.7 pm)
Column
Temperature: 45 T
0.7 mL/min
Flow rate

Split flow (1 : 1)

Injection volume

10 L
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2. MS 22Xz HAs3

2-1. MS scan(MS1) parameter & & 3}

MS scan mode= A3 m/z HYAAA SAHHE BE o]0 7]
Z51 7]5% ijon spectraE 7|¥Fo % chromatograme] %A ¥t}
HPLC +# A8t MSI scan A& 7|RFS R o] FolH 7] o
ol MS1 =144 e o

©
parameters A3t EAZ27S FH A3 eI th(Table 3).

i
BN
Y
e

k)

% 238}lt}. Ion source®t quadrupole®]

Table 3. MS parameter (scan mode)

lon mode Positive
Capillary voltage 3.5kV
Cone voltage 45V
Source temperature 120 C
Desolvationtemperature 350 T
Desolvation gas flow 500L/h
Mass range 100-1000 m/z

2-2. MRM parameter 3 % 3}

Direct infusiong %3 product ion scan®o. @ Z}z}e] E-Z o] ojsh
MRM parameters A3ttt zbzte] &1L 3113k precursor
ion, product ion, cone voltage % collision energyZS 7}FAH 1} %]

parameter= scan mode®} 5 Y 3}t}(Table 4).
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Table 4. MS parameter (MRM mode)

Compounds Precursm; ion Produc_t ion_1 P_roduc'E ion_2 Collision energy Cone voltage

(IM+H]) (for quantification) (forindentification) (eV) (V)
SPM 843.44 174.09 540.25 35 45
AZM 749.44 158.07 591.36 35 45
DRM 835.32 158.13 677.37 35 45
TLC 869.33 174.20 696.37 45 70
ERM 734.30 158.05 578.38 25 25
TYE 916.31 174.10 772.50 30 45
CLM 748.34 158.10 580.35 25 25
RXM 837.29 158.09 679.34 30 30
JSM 828.25 174.10 600.30 30 50
MGM 84225 174.14 614.27 30 50
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3. B w2 o] A

3-1. Linearity

X243 LODS LOQE 7247 05~50 ng/mL ¥ 1~500 ng/mL=
ZA LA} o] vl'g ez 1~10000 ng/mLe % Abolol A linear
rangeE Aokl oo T H= U MY w=Y HAS ol &5t
AeAS ZAds Ay 09974 o] e & 7|235te] %33 linearity S

LR 2 tH(Table 5).

o,

Table 5. Compound® linearity, LOD % LOQ

Compounds r Linearrange (ng/mL) LOD(ng/mL) LOQ(ng/mL)
SPM 0.9990 500-10000 50 500
AZM 0.9990 50- 1000 20 50
DRM 0.9974 100-2000 20 100
TLC 0.9980 50- 1000 10 50
ERM 0.9999 2-50 0.5 2
TYL 1.0000 10-200 2 10
CLM 0.9999 1-20 0.5 1
RXM 0.9998 2-50 1 2
JSM 1.0000 5-100 2 5
MGM 0.9997 20-500 2 20

3-2. Accuracy

A

-

m\m

ol
e

Accuracy =4S 938 200, 500 ¥ 2000 ng/mL9 & 2l
HF O spiramycin® 4% 200 ng/mLe] F% LOQEE} 7] ol
of 10000 ng/mLe] =& F7lsttt. #4243 77.01~110.69%9]
recoveryS Ho|m thFEo] 20%ETF HLE U353 2olE HYTH
(Table 6).

M
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Table 6. Compound® recovery(%)

Compounds 200 ng/mL 500 ng/mL 2000 ng/mL 10000 ng/mL
SPM N.A. 110.69 104.33 98.74
AZM 77.01 88.47 89.13 91.84
DRM 82.74 93.86 83.55 97.54
TLC 84.60 102.76 95.73 101.93
TYL 94.21 97.35 106.95 108.93
CLM 101.95 99.56 96.71 96.87
RXM 109.11 94.06 95.57 101.13
JSM 94.02 97.19 101.01 102.36
MGM 95.10 9478 103.18 104.31

N.A., Quantification not available
3-3. Precision

Precision =745 93l 200, 500, 2000 ¥ 10000 ng/mLe% FTEE&
A eE At} Intra-day precisione 0.26~6.21%9 %353 Aa}=
oW inter-day precisione 0.71~25.29%¢ ZA¥Z Ho] i 20%
olsle] g AH}E HAH(Table 7).

Table 7. Compound® precision

—— Intra-day (RSD%) Inter-day (RSD%)
200ng/ml 500 ng/ml 2000 ng/ml 10000 ng/ml | 200ng/ml 500 ng/ml 2000 ng/ml 10000 ng/ml
SPM N.A. 0.88 5.26 242 N.A. 6.64 10.96 0.89
AZM 4.11 3.89 3.67 1.50 2495 8.07 8.13 6.29
DRM 0.74 485 3.48 25 25.29 6.70 12.68 1.78
TLC 248 3.08 2.84 2.99 16.66 6.55 3.08 1.34
TYL 1.61 453 5.87 3.83 4.48 7.05 475 5.80
CLM 0.26 490 2.87 2.61 1.71 3.98 2.36 2.29
RXM 2.05 3.59 5.08 3.57 10.96 8.35 a 0.79
JSM 1.79 5.33 6.21 462 8.25 6.90 0.71 1.63
MGM 2.40 417 5.07 413 6.16 10.75 2.21 2.91
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3-4. Application

MgE FAH #s 93 Al#E+T macrolide Al Ao th g
recoverys SA3IA T EX A3} 7753~119.88% = thH-Eo] A A 7}t
20% o)W %435 3 recoveryE YEFU A TH Table 8).

Table 8. A]#% 3= macrolide A A 2] recovery % RSD
Recovery (%)
Maj d D fi

Agneompoun 0Sagelom | Ho0ong/mL  500ng/mL 2000 ng/mL
A (tablet) 77.53 91.65 119.09

Azithromycin B (tablet) 84.63 87.73 119.88
C (tablet) 106.92 102.78 107.56
A (tablet) 91.64 88.65 84.74

Roxithromycin B (tablet) 89.64 91.28 88.08
C (tablet) 83.32 109.22 107.42

Clarithromycin A (injection) 84.64 97.38 106.79
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V. 248

1. HPLC/MS/MS=S- 7]HkFo & 9% 9] macrolideAlE A Ao off g+
FAEAHES el BEF a3 A7 2 2] dHlE Hu A Es)

=]
=
A gaAd 44 R gl hestAl HAH

¢

2. MacrolideAld A Aol H8gk MRM =15 A
FQof ufzh peakJ B2y gl wE BEAxAoZo WAool &o]sH
&

e W Aol e duwom wrh Asd Aol ssaAl HUth

o

3. HPLC =31& HA3E &3 9% 9 macrolideAE FAA o &
Y= 9A3ste] single quadrupole MS, ELSD(Evaporative Light
Scattering Detector), CAD(Charged Aerosol Detector), UV 59 #
g]7} 23 AE7]E o] €3 macrolidedld &dAAe] A 7|0kS n}

383l
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Abstract

Simultaneous analysis of nine macrolide

antibiotics using HPLC/MS/MS

Song, In Gi
Department of Pharmacy, Pharmaceutical Anaysis
The Graduate School

Seoul National Univerity

Macrolide antibiotics are group of drugs that one or more
deoxy sugars attached to the large lactone ring. Macrolides are
effective in infections caused by Gram-positive bacteria. Macrolides
are a common substitute for the patients who have penicillin
allergy due to their wide antimicrobial spectrum.

Macrolides are the third most used antibiotics in Korea and
consumption 1s increasing year by year. However, standardization
of analytical methods is not completely set. LC/UV, a common
instrument for drug analysis, 1S not suitable for analysis because
some macrolide species only have low UV absorbance in low
wavelength. For this reason, analytical method by using
high-performance liquid chromatography triple quadrupole mass
spectrometer(HPLC/triple-Q MS) which shows better sensitivity is
developed.

10 macrolides including internal standard were tested for the
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optimization of analytical conditions—-pH of mobile phase, organic
solvent composition, and column temperature. After optimization,
0.2% formic acid in mobile phase, 9 : 1 mixture of acetonitrile and
methanol, and 45 T of column temperature were selected.
Superficially porous particle octadecylsilica(SPP C18) column which
shows low pressure with small particle size was used.

Scan mode was used to check the separation conditions for the
optimization of analytical method and multiple reaction
monitoring(MRM) mode was used for qualitative and quantitative
analysis using a mass spectrometer.

After the analytical conditions were optimized, method validation
was performed. Limit of detection(LOD) and limit of
quantification(LOQ) show 05~50 ng/mL and 1~500 ng/mL
respectively in spite of the inlet flow reduced to half to match the
mass spectrometer flow restriction. Linearity showed more than
0.9974 of r? recovery records a value of 77.01~110.69%, intra—-day
and inter-day precision showed 0.26~6.21% and 0.71~25.29%
respectively.

Developed analytical method was tested with macrolides that are
commercially available. Recovery of azithromycin, clarithromycin,
and roxithromycin showed 77.53~119.83%, 84.64~106.79%, and
83.32~109.22% respectively.

Improvement of efficiency i1s to be expected for the entire
standardization of the assay for the simultaneous analysis of the

macrolide antibiotics from this study.

Keywords: Macrolides, HPLC/MS/MS(High-Performance Liquid
Chromatography Tandem Mass Spectrometry), ESI Triple-Q
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MS (Electrospray Ionization Triple Quadrupole Mass Spectrometer),
MRM (Multiple Reaction Monitoring), Method validation

Student Number : 2012-23592
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