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Determination of 3 Macrolide Antibiotics and Their Metabolites in Plasma Using QuECHERS-HPLC-MS
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University, Tianjin 300210, China; 2.Pharmaceutical Department, Tianjin Beichen Hospital, Tianjin 300400, China; 3.
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ABSTRACT: OBJECTIVE To establish a determination method of 3 macrolide antibiotics (erythromycin A, dirithromycin,
spiramycin [ ), and it’s metabolite (anhydroerythromycin A, erythromycin A ene alcohol ether, erythromycylamine,
neospiramycin 1) in plasma using QUECHERS followed by HPLC-MS. METHODS The macrolide antibiotics in samples
were extracted with acetonitrile. The plasma was directly purified by QUECHERS pretreatment method. MgSO, and sodium
acetate anhydrous were added into plasma sample for precipitating protein and salting out stratification. Then, MgSO, and
PestiCarb were used for dehydration and removing impurity. The upper layer was evaporated to dryness under a stream of
nitrogen and the residue obtained was redissolved in methanol. Three macrolide antibiotics were separated by Eclipse Plus Cg
chromatographic column. Electro spray ionization was used to analyze these macrolide antibiotics by using positive ion mode.
Multiple reaction monitoring was used to monitor ions. Internal standard method was used to quantitative calculation. RESULTS
Three macrolide antibiotics showed good linear relationship in the range of 4-900 ng-mL™'(>0.999). The quantitation limits was
<10 ng'mL™". At three levels, the average extract recoveries were 81.45%-96.82%, and the intra-day and inter-day precisions
were respectively lower than 5.00% and 10.00%, respectively. CONCLUSION The analytical method of 3 macrolide
antibiotics in plasma using QuEChERS and HPLC-MS is simple, rapid, sensitive and specific. The analytical method is suitable
to quantitate macrolide antibiotics and their metabolites in plasma.

KEY WORDS: macrolide antibiotics; metabolites; erythromycin A; dirithromycin; spiramycin [ ; HPLC-MS; plasma

RIAWEERRE —KEA 14~16 JTERIHABRES Bl 5 SR FIR R So A 8 i 3l 70 Bk 2590 16 &

HIIPIRREY), EEALAER. Biemx.
AERE . KRR A R R
R 7 2 2% R P T R Al AR SR AR A, Il PR
T TR MR A A R G A VR, R

1EEEN: T, &, fit, )0
o EBACRL 252 2017 4E 9 H 55 34 555 9 )

Tel: (022)88329098

Gipt e BTz D R, A P 4 A
I HEURER, CERK, AR,
MR 7T Z RN . AT RRIELERS
W e 2 2 L R T MR R0 110 < B 0 A ] K T K

E-mail: wangxu_sjz@163.com

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9 - 1289 -



ge, B B EERY, e BRI AR
KIFN BRI KR, & T 1697 S AR v e bk
RRE, Y E RN R ER. BREENh
BN, = H A ER WA, AR T IR
R e AT B4 IR N, 75 2 0 00 i
Z9IREE . BRI E K N R 2R TR 2 4y i Oy
v E = R H HPLC A1 HPLC-MS 04, i KR
PN T S B R 2 P AR A 7 I R B UK
L R U A AR A Re A, DR R N A
HPLC-MS Il 5 1l 5t B B 1) K FE Y s 2R 90 16 254))
KHEARWY. HET, 4FE. BhEs R M5
F 3 MAWIERIR ERRRTZ, MATRA S
TREE T R 450, B — M2 sk,
AU A 25 20> K S Foc kAR 1 e
KIFNBER BT IR R o3 7, AR A
FH IR SCHRARIE [F BT 8 3 PR IR IR R T 2540
KRB E W M7k T S AT ks
I 3% A O FA P T S e B 24 0 1 AR U1 50, 5 S Bt I
IRIT R JE 2 50 & & A L ZE R I B . Quick,
Easy, Cheap, Effective, Rugged, and Safe extraction
(QUECHERS)FE it AT A4 ¥ i Anatassiades 45!"*1F
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Agilent 1260 Y S 0B AH 21 R4, AFE oo
B, ELNA, BENHFEERGERE Agilent A 7H]);
Applied Biosystems Qtrap 5500 = = PU 2 AT 5T 154X
(InEK AB A #]); BS224S B FR (AL % Z
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SRS 8-QFY-26-1, 4iiF>99%), 4% i
ST S 2-OMK-3-1, 4liF>99%). i /K45
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Tab.1 The mass spetrum conditions of three macrolide antibiotics and their metabolites

T vy ST R A5 BT m/z FET m/z X #HE DP/V filb 7 #1 £ CE/eV
- . 576.4* 100 20
1 AHEA 733.93 [M+H] 734.9
716.5 100 40
. 678.5% 100 30
2 MR 835.07 [M+H] 836.1
158.1 100 30
. . 174.1% 100 35
3 IR 1 843.05 [M+H] 844.1
540.4 100 45
) . 158.1% 50 40
4 BKOHEER A 715.91 [M+H] 716.9
558.4 50 35
- . 158.1%* 50 35
5 LLFR A SRR 715.91 [M+H] 716.9
116.0 50 35
) . 158.1%* 50 30
6 AR 734.96 [M+H] 735.9
577.4 50 40
" . 174.1% 50 40
7 HigEE R 1 698.88 [M+H] 699.8
142.1 50 40
W P —ERET.
Note: * — quantitative ion.
HFWQ25+£02mg BT 25 mL E B, F  FTHRELBMA.

0.1 mg-mL™" AR, 9B T-20 CukA b
SRR IRAER
2.3 TR IR AR %

o> BN L HL 500 uL L8R AL 700 pL Hbar
2. 600 pL B2HEF R [« 500 uL /KL FR A
400 uL L5 R A MEEEE. 700 uL A8 M. 900 pL
WG E LK “227 TR &M N bR
1000 pL, 2514 10 mL &)+, HFER A
7, WAFHBLAEER AS pgml ' HAEER
7pgmL™, 2EEE 16 pgmL™ . i/KALEER A
SugmL™' ZAHEE A WEER 4 ngmL™' . 2 E
7ugmL™ . HHZHEE K 19 ng-mL™ KIFA SRS
2R A X IR, WL 10 pgmL ™ F 4
BFEENWER, T 4 CUKBPRERET. 250K
ZFHEL 10, 20, 50, 100, 200, 500, 1000 pL &
AXT RSB E 10 mL 2, IR 100 pL 1
10 pg-mL™" % 418 3= A bR I 00 N RN IR E TR
A XIS, AR ER S 10 mL, {545
Z A5, 10, 25, 50, 100, 250, 500 ng'mL™",
41552 7, 14, 35, 70, 140, 350, 700 ng'mL™,
I2jieE %R 16, 12, 30, 60, 120, 300, 600 ng-mL ™",
fii /K4 A5, 10,25, 50, 100, 250, 500 ng-mL ™",
YL E A KT 4, 8,20, 40, 80,200,400 ng'mL ™,
L8 7, 14, 35, 70, 140, 350, 700 ng'mL™,
WIZjEEE 19,18, 45,90, 180,450, 900 ng-mL ™,
HE HFR 1000 ng-mL™" A8 SR TR,
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K B LI QUEChERS J7VEBEAT AT AL EE . 1
FEHN MK 200 pL BT 50 mL &0, A
ZJE 10 mL, #HE 1 min, 235 INABREREE 500 mg
FNTE/KBREREN 400 mg T Ui & AR ST E
WHE 1 min, B2, BO¥FBEHN 6 cm, B
(=5 000 r'min~") 5 min, FRE_IEW 10 mL F5 2
R 50 mL & 08T, RERICKBEREE 500 mg Al
FABRRN 40 mg 4 BIIINEE 2 AN EOE T, TR
1 min. ZRJEWHL 5 mL &R E 10 mL iRE, 7F
40 CoKHEMR AT, H 500 pL FFEE I A 5k B
Y, A 0.22 pm JE IR IS IR G AL .
2.5 JjikiEEER
251 HELRREWEESE SIS A E ik
200 uL, % “2.47 IR BT AR I AR D SR b
L, OMRYE 2117 WA “2.1.27 TN A
A, HEFES pL MR, S5HREREHE, A3 IR R
AT 3 FhORIE P BE B0 18 2459 S FAR S A0
PIFRIN e, (A B 25 A I 7y 23 28 R 4T, %R Ak 3
J7EA HPLC-MS 3@ B I 3% R K3 Y e 2R 0 26
Y R AR E A e . ik LA 1.
252 AMRARMEEMR E“2.1.17HFM“2.1.2”7
B R A S N s R S 1 ) [ DA N G
AL WRTC 1) 8% KA P TR 2 1R 24 9 B FL AR A 1)
WRE R VO AW, 1% “2.47 T J7 b B
di, L 3 OPPORER A RS AR bR E T 2R
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3d, MELERIENH KGR 25 R RHH R
[£<5.00%, H [AFE%EI<10.00%. 25F 03K 3.
2.5.4  BREUENSCRFNSEE RN, o R A T EL

EHLIE, WA ETTRECY Ao B 6 A H LK
200 pL, ARHE “2.47 TN A AT A HE AR B0
FRARE T, FLER I\ 3E B bR v A ) B S K
N EER DU 250 SRR EVE B AR 2, 4, 6
ANWER 3 N IMAKFRIERBERNS
100 ng-mL™" ARVEWR), FH P E 205 _EALIGE
MASHIEE AN B, B 6 325 A I3 200 L,
N IE B A4 T VR TC ) S % KBRS TN TR SR B 24 ) I
HAWMLIEEESE 2, 4, 6 DMKER 3 NFm
AT HIRE S AR “2.47 5K AT AL S 1
FE SR AL E , AR AT AR Co BR8N
=B/AX100%; HEEEIE AN C/BX100%. 3 Fik
RN T 2K BT e 24 4 B AR W 1 3 T AR TR
81.02%~115.66% ; N #& 1) $2& HL [\ W & N
81.45%~96.82%. X3 W 1Z AL FI 3 25 1F T, &
5N PR i T DL 2 o R E IR A A A
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18 7 i, e & 7
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B 1 3 A ORI B R L 25 4 RO A B SR I TR
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Fig. 1 The chromatograms of extracted ion current for three macrolide antibiotics and their metabolites

A-blank plasma+treference substances of three marolide antibiotics and their metabolites; B—blank plasma; C—reference substances of three marolide

antibiotics and their metabolites; 1-neospiramycin; 2—spiramycin; 3—erythromycylamine; 4—dirithromycin; 5—erythromycin A; 6—anhydroerythromycin A

and erythromycin A ene alcohol ether; 7—roxithromycin.

T2 IMARWERGE G0 KM ST

Tab. 2 The regression equation, the limit of detection and the limit of quantification for three macrolide antibiotics and their

metabolites
a=Ly] W /ng - mL™! acyiy MR RE - SE 2R /ng-mL™!

ARES N 5~500 Y=1.38x10*X+6.11x10° 0.999 1 5

HAaER 7~700 ¥=2.51x10°X-462 0.999 3
BEER I 6~600 Y=4.72x10°X=4.62x10° 0.999 7 6
BKLAETEER A 5~500 Y=6.61x10*X=5.13x10* 0.999 3 5
AR LNt oA 4~400 Y=2.23x10°X=5.67x10* 0.999 8 4
FARa314 7~700 Y=8.47x10°X=3.31x10° 0.999 5 7
BrgEER 1 9~900 Y=981X-719 0.999 3 9
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Tab. 3 The results of precision for three macrolides and
their metabolites

255 RoEtERIG  ASLISHEE TR RHAEER
PUE 2 S AR R EVE I EE 2, 4, 6 ANIKE
B3 ANIINZK T AR S I A A [ R A7 261 R 1

e VK FigmL T FAKEE/% IR % /% et (n=3). 45 BE W, M FE LTS 4 C
10 4.45 6.91 BB 4 h 1 RSD %I<7.00%, Fasg; IM3EREM &5
MTHEEA 50 3.47 5.43 o ~
e o 342 - KAFLJG 4 ‘CTACE 8 h ¥ RSD $9<7.00%, Fai: I
14 478 8.43 WRE AT AT 5 /E-20 CHE 30d i RSD #J
LIEARS S 70 479 6.82 <7.00%, F&5E « FE AT 3 IR TR -fE IR PA 1) RSD
350 432 5.76 .
> XY 5 $<7.00%, R, SGRMES.
R I 60 449 6.17 F5 3 MK B KU G A R R
300 392 705 Tab. 5 The results of stability for three macrolides and their
K 4 B 2 10 492 9.41 metabolites
A 30 4.36 762 ik 4 OKE 4 CHE =20 O 22753 ki
250 4.46 721 e U ang 8hi B30dM SRR
o 8 4.82 7.22 nemb oD RSD%  RSDM%  RSDI%
é‘[‘%? A *ﬁ% (] (] 0 (]
o 40 3.69 4.35 10 1.38 2.78 4.63 4.43
2(1)2 i:i Zj; il%j;% 50 1.92 1.57 3.56 5.33
R 7 3.5 6.01 250 1.36 1.65 2.82 453
350 3.26 5.62 14 1.69 253 3.79 5.92
41 5
. 138 4.18 5.34 70 1.34 2.55 3.63 5.52
B e R =
I 20 3.53 545 350 0.92 1.92 3.04 4.93
450 3.52 4.67
12 1.61 2.54 3.74 6.62
N S - Ny % m/%ﬁﬁ’;ﬁ'
43 MORIR BRI L M B 0 2R R K S A . ) 1.92 232 3.63 6.68
FRE K % 300 1.52 1.68 2.93 591
Tab. 4  The reaults of matrix effects and extraction 10 1.69 1.83 2.93 4.43
recoverl.es for three macrolide antibiotics and their Eﬂ( . 50 N 186 567 357
metabolites HERA
e MK Tmgml RN R % A\ 091 169 286 384
= =21 YRV NEE 8 1.63 3.43 5.25 6.24
JEEA 50 87.97 83.68 A JlE 40 1.32 2.43 5.42 6.62
250 90.14 88.96 Fik 200 1.34 2.74 4.92 5.53
. 14 88.14 86.32 14 1.61 3.36 5.33 4.75
h 41 77
- 70 85.14 83.60 21 70 1.42 3.54 4.85 442
350 83.13 86.74 350 0.79 2.63 472 3.76
12 96.26 90.13
= : 18 1.53 1.86 3.75 5.54
m’zﬁf 60 106.21 96.82 T i % 168 163 364 168
~ 200 109.68 9234 wEl 450 0.74 1.62 3.65 4.29
10 81.02 84.47 i i i i
Bk 50 84.25 87.24 s ps
BEA 250 92.05 87.63 3 Wl
: — - 31 R
ﬁﬁgﬁ?ﬁlx 40 86.36 85.26 iZigﬁﬁ'%Uﬁﬁﬂﬁ T ﬁ%%*ﬁﬁ*uﬁ%¥$ﬁ
e B T e e e
I 200 87.26 81.45 X, SRKW, EEFEmENE R, HAEF
14 94.17 84.46 TR XATReE RN RN BERPLE 41K
Ak 70 98.34 96.56 " NS e
e - o o ZHORAKIR BRI 0 5 o R A
a — — AT, 3 KR R — A R
%f%;ﬁf 90 103.92 93.89 A L Bl S, XML ELAAE ESI BRI IEE T
5 He e - == 3
450 115.66 92.68 BT B A BORRm R0, e . WIS
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BRSSP & 2 AMEET . 78 Q1 i
e ey A R IMAHT F[M+2H]*", Mi[M+H] T
L ST 5/ NP FR R A . ! SR G DU YR 1) A2
JERN, EFE 3~4 ADNECRIPL 78T, ft MRM
PR E R, R EPR MR RM 2 N EE
EMER T, MR — AN B R KB TR R
ERE . WIMNKAER A MAHER A G
S [\ o S, AMUEAME SR, ERiE
A RE A 3 ANMEFEI T B, 20l m/z 158.1,
m/z 116.0, m/z 558.4, 8L HAR €L 2%t
AFERNEYIMOKAE R A NAHER A IGER
RE 05 SB[ T 43 B 43 ) 5 PR R e &, AT AR
B I 1] 235104 10.58 min A1 13.65 min.
3.2 AR AL

LY A T LM RER AN, LIS
Eclipse Plus-Cyg 435 4% T ¥k Bt K 3R Y B 2R P 24
YIrIRe Sy L RE S . O T IR A MLV TR A A AR
TN [A], BB £ E-0.1% F R K I A
NUREIAR, £E 20 min N 3 FhOKIR B SEBTE 2540
F AR P e i S R AT 140 85, R B K4
HRERMAER A IGEERREW LI RIFH 5 E, A
ZAABIW, KE2H 0 e Eee>1.5, w1 pr
N TEERI .
3.3 FESMETALEESA IO AL

FRHE TR PN BE 20 1 24590 5 v T R M Y R 1
PERL, ARIGES M. FEE. 0.1%F R LIEH
i F10.1%H Bi2-5 mmol- L™ FE R &z 2. 1 Vs v 2 B
KIFW B KB 20 AR . 5 RRW, A
FE 8 I 25 H 7 22 H0OK 30 PR T S e v 24 470 [l i
H<40%, 1M 0.1%F IR ZIEH W 5 mmol- L™ F R
¥ T E 0.1% 25 mmol- L H R4k 2. I T i 2
HIL 3 H B KR I B Tl 29 i, 4r 3 I
U5 — L R IR N I R0 B8 AW 5 2 BRI
SO, 3 R R IS AN AR B R SCR AN AR .
CIENFEBUAFIRS, 3 K P B8 208 2459 (1 [0
RA[>80%, [F] i 2.1t AT LLIA By B A IEF
PR e 5 28 39 56 2 T 4 B 25 P 1 DR 3 A T 2R 0 1
2. LRIy FEEE T 5, 10, 15, 20, 25, 30
35 mL ZIEEHRIRIACRE . R ER, 10~15
mL LGB ICE R A, N T WEER, &
KPR 10 mL. {H2 Fali ] 2 B, 565 0w e
K, ARFeEE, FHFHahaER. AFH. 12
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JiE B 2 AR IR e A R, DU 0 R 5 &R 4 i A
34.89%, 58.38%, 139.37%F1 127.17%. K%
AT — B, T QuEChERS A AbFE J5 ik
HA MM, . LS Mms, FiARsR
KANZIE . AR5 3 0 7% 8244 42 1) QUEChERS J7
A K )5 QUEChERS Jiik. fE55 2 MR IR
1, % K5 QuEChERS J7i% & % % 11 S 4
(PestiCarb, PO)# KL, TMifE4) QuEChERS J5i%
7&K M 4 — B -N- T4 % B %5E (Primary—secondary
amine, PSA)FI Cig KL, 43 % 3 35 %F 1 i AL
N AISEE ISR R . 5 REB, PC 5 Cix i
SRR MY, —E YL PSA BRI . [F
I SZE6 &5 G5, X T RZERHNERPUE
2%, PC LLH— Cig #EL H— PSA #EL. M
Cis+PSA G0k} ) 58 5T 2008 AN B R 22 56 &
B, RIEIERE PC i AURE i, B 0T R0R A $2 H Bl Wi
R I FEA R oA 7 2L
3.4 ImIRMH
AL AN E N LR 3 R KIS
KYHE A LAY & RN T, AR
F T PR 52 5 1) 245 30 2 0 FU s ik i, (HZ e R
SEBR R G R REE T, AR ERAN I .
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