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Determination of Seven Nitroimidazole Antibiotics in Acne Dispelling Cosmetics by QuECHERS-HPLC-
MS/MS

CHEN Cen, YAN Linqi, ZHOU Minghao*(Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To establish a determination method for metronidazole, dimetridazole, ronidazole, ipronidazole
and their metabolites 1-(2-hydroxyethyl)-2-hydroxy-methyl-5-nitroimidazol, 2-hydroxymethyl-1-methyl-5-nitroimidazole and
hydroxy-ipronidazole in acne dispelling cosmetics. METHODS The sample was extracted with 0.1% formic acid-acetonitrile,
and then purified by QUECHERS method. The separation and analysis was performed on a ZORBAX SB-C;g column. The
mobile phase consisted of 0.1% formic acid acetonitrile -0.1% formic acid aqueous solution by gradient elution, electrospray
ionization(ESI) source was applied and operated in the positive mode. Multiple reaction monitoring(MRM) mode was used to
monitor ions. External standard method was used to quantitative calculation. RESULTS Seven target analytes showed good
linear relationship in the range of 5.0-500.0 ng-mL™". The linear correlation coefficients of the method were > 0.995. At three
levels, the average recoveries ranged from 87.9% to 114.9%, with the RSD(n=6) from 0.4% to 4.5%. The limits of quantification
of the method were among 5-40 pg-kg™', and the limits of detection were among 1.4-12.0 ug-kg™'. CONCLUSION This
method has good purification effect, it is simple and rapid, which can be applied to the detection of nitroimidazoles antibiotics
and their metabolites in acne dispelling cosmetics.
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Tab. 1 Retention time and mass spectrum conditions of the
analytes

e LR EF I IA] £r/ RERSF/ FEF/ R/
" min m/z m/z eV
F4 5 FH R A 2.991 188.2 123.2% 15
126.2 14
20— F R Ik e 4.145 158.2 140.2* 15
55.2 15
F i e 4.630 172.2 1282 15
82.1* 20
5 T W e 5.434 201.2 140.2% 12
55.2 20
b 3 5.967 142.2 06.2% 15
81.2 20
F4 I S VA Y 8.942 186.2 168.2% 15
122.2 20
S TR T A 12.019 170.2 124.2% 17
109.2 24
P R RET
Note: *indicates quantitative ions.
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Tab. 2 Regression curve, related correl, detection limit and quantitative limit of the analytes

&Y 2B Bl /ng-mL ! Acyy TR FRE r PR /g ke ™! & m R /ng kg™
PR TR 5~500 Y=13.527X+28.953 0.999 9 8.9 30
PR AE R R g 5~500 Y=10.503X+95.184 0.999 2 1.5 5
F i 5~500 Y=122.55X+2 465.3 0.997 9 10.7 36
T i A 5~500 Y=19.587X+446.53 0.996 5 2.6 9
b 5 A 5~500 Y=173.51X+1288.7 0.999 8 8.5 28
FR AL A 5~500 Y=116.57X+849.55 0.999 7 12.0 40
¢ P 5~500 Y=294.53X+1901.3 0.999 8 1.4 5
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B AT & & TR = B & B A R R ot 2 E (n=6)

Tab.3 Recoveries and precision of the analytes from spiked blank cream samples(n=6)

e W/ H K% B (n=6) B4 25 £ (n=5)
- mgkg™! S35 [l 2/ % RSD/% S35 [ % /% RSD/%

F5 I H R e 96.6, 97.5, 95.8 42, 39, 1.8 96.9 3.7
PRI g R 97.4, 97.8, 95.5 1.8, 45, 2.5 97.2 4.1
FF i s 87.9, 102.4, 95.7 24, 14, 19 100.8 1.6
T WA A 04, 4, 8 100.5, 107.0, 98.2 1.1, 2.1, 2.1 102.3 2.5
b 35 Firg e 96.7, 99.1, 96.2 1.8, 1.8, 0.6 98.7 2.0
F2 I TR R 95.6, 98.8, 96.5 34, 12, 12 98.6 1.4
S5 A g e 97.3, 90.3, 89.7 0.8, 2.4, 0.4 91.4 22
Fd HRUAEWMEAMNT G R P I0E B WK EFHE T E 0=06)

Tab. 4 Recoveries and RSDs of the analytes from spiked blank lotion samples(n=6)

e N/ H P9k %5 B (n=6) H 8K % B (n=5)
mgkg' 189 /% RSD/% 14 [l i % /% RSD/%

F2 I gk 95.5, 96.4, 96.6 1.6, 2.6, 3.0 95.9 3.0
PR HE g R 101.8, 104.6, 102.0 34, 28, 32 100.4 2.5
FF i s 101.1, 1149, 110.0 43, 1.2, 15 108.6 1.8
6 T TRk e 0.4, 4, 8 101.8, 112.7, 109.6 4.5, 2.6, 42 104.2 3.1
b S5 A e 100.2, 104.9, 104.1 3.0, 2.7, 12 99.7 2.9
FE S VSprE LY 97.2, 97.4, 99.2 44, 19, 19 97.1 2.1
S5 A g e 97.9, 103.1, 101.4 0.5, 2.5, 1.2 101.7 3.4
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et 5 S0 (R B PR 25 R s N — i K TR i
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Tab. 5 Matrix effects of 7 target analytes

wEm TKFIZERE L (ME) H B HFE 5 (ME)
5 L Ve 0.88 0.84
L = R bk e 0.95 0.89
i e 0.99 0.87
T Ik e 0.93 0.91
b 35 Firg e 0.95 0.92
AL TR 0.86 0.85
S5 A g e 0.85 0.81
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Fig. 1 Chromatograms of extracted ion current for seven nitroimidazole antibiotics and their metabolites
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