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Optimize the Determination of Metronidazole in Human Milk with Uniform Design Method

LIN Hongningl, TANG Tiexinz, YANG Jun], LIU Yanz(J.The First People’s Hospital of Zhaoging, Zhaoging 526020,
China; 2.Zhaoqing Medical College, Zhaoging 526020, China)

ABSTRACT: OBJECTIVE To optimize the determination of metronidazole in human milk and establish a limit test method.
METHODS The experiments scheme was scheduled by uniform design method to improve the extraction of metronidazole
from human milk, and the metronidazole was determined by HPLC method. RESULTS For extracting metronidazole from
milk, the NaOH should not be added and the super sonic treatment could be removed. In the results of the validation experiments
of the limit test method, there was no corresponding peak in the chromatograph of the control comparing with the chromatograph
of the sample and the standard, the limit of detection was lower than 0.02 pg-L™', and the RSD of the test results of the same
sample in different conditions was 2.2%. CONCLUSION Uniform design method is effective and rapid to improve the
parameters of the test method. The limit test method of metronidazole in human milk established is sensitive, simple, rapid and
reproducible.

KEY WORDS: uniform design method; human milk; metronidazole; limit test; HPLC
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OREETT DY ACRE A2 S AT B ) VR sty B
(P2 AR R E B, b5 100191-200305,
e e s JLABRAI A o b At
2 FiEE%R
2.1 SEWE T
211 4% % ¢k Shim-pack VP-ODS {% i¥% k¥
(4.6 mmX 150 mm, 5 pm); FIEE-7K(20 : 80) i)
Ml WA 1.0 mLmin™'s A9 KK 320 nm.
2.1.2 O0F BRI A IR e R
i, FEEPOE 27.6 mg, N OREHE RS 100 mL
B, PR RIZIRE, 135 276 mg L™ W AE
Sh ) FE i A5 B DR SR A AT, B R B
F)2.76, 0.552 pg-L™" PN B A -
2.1.3 AW A O I TN R
W
2,14 WEVE RS ERIBON BT S R
WA 20 ul, 23 ATENBAR GG, ek K.
F bR LA AT 5, BIAS
22 WKWl
22,1 FAHMEERCERAE DR BB A 2.73
ng L™ 1 FRR I 2L 200 pL, B0 B K -
G, ¥ OmE AN 1 mL, PRBEAL R,
INEER, 85, WA, 24
AR IRAAR G 784y B S D Ve 5 AL B
I, 4000 rmin”' B0 10 ming U, HE BB
R BLAC R FH 252 2011 46 8 %5 28 %55 8 1)

B (R B AT B OB B R A B, R
P52/ OB W 2, U E B 54— 3K
T EOE Y AT EERN K G
W, K EFEZGE AT, BRI RE-/K (2 ¢ 8)IF
1 mL %%, 4000 r-min ' B0 5 min, ISR
JE FRH M 25 1

222 WSRO RE R R N L 4 ECF i
) 5 % s A A A B (D) &R E
(X2). S REEI ) (X3) 3L 3 MR, BANKRIEH
6 MK, EA A AT 8 0.00,0.05,0.10,
0.15, 0.20, 0.25mL, S&fiHEN 1.0, 2.0, 3.0,
4.0, 5.0, 6.0mL, LB 2, 4, 6, 8,
10, 12 min. BB RIEM Ug(6")E, ML
MFREN 1, 2, 351, WER1ME 2, gRNE 3.

F1 BRI & U6
Tab 1 Uniform design table Uq(6%

o) 1 2 3 4
1 1 2 3 6
2 2 4 6 5
3 3 6 2 4
4 4 1 5 3
5 5 3 1 2
6 6 5 4 1

Fk2 HHEITER UeHFER X
Tab 2  Application table of uniform design table Ug(6")

S H1'5 D

2 1 3 0.187 5
3 1 2 3 0.265 6
4 1 2 3 4 0.299 0

R3NP REUF Ak i 39 A R R 4
Tab 3 The experiment results of extracting metronidazole
from human milk with the uniform design

AN S0 & AL ER IS (] P e i
H#/mL /mL /min 1%
0.00 2.0 6 36.7
0.05 4.0 12 514
0.10 6.0 4 61.8
0.15 1.0 10 15.7
0.20 3.0 2 422
0.25 5.0 8 58.2
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Fig1 HPLC chromatograms
A-sample solution; B—standard solution; C-blank; 1-metronidazole
232 AR O PR KA HCC W R A
(0.533 8 pg-L™), JIRAIHIFRE 25 5, WsEf3 5]
(I, FE MR SIN>10, KT 3, DA
MIPR<0.02 pg L~
2.3.3 ik VRIS SR AE D140 R
Shim-pack VP-ODS(4.6 mmX 150 mm, 5 um)#/
Hypersil ODS2(4.6 mm X 150 mm, 5 pm)ffiffE,
FEAN [ I TR) ARV 5 [R]— AN iy, &5 D45 F Al
f & 11 RSD h 2.2%.
3 g

PR IR 5 T O, B TR, Sk
HRIE ) T7 95, B AL BPR HOA R 2R A, A

- 758 . Chin JMAP, 2011August, Vol.28 No.8

Se A A IRAL 5 T AR I, A I R S Ak R A
AR AHAR A R B e vh 7 10 iy Ak 21 7 32
BEATBHAA . R R A W HER A
FALARR . ST R A AL RN R) 3 AR
HHAT T %88 SCHR 71022 5K FH RN 57 3R /K VI
PR A W AE L BIAE,  BCHIRRA, A 5 ¥ o FE A
{1 7o 2B A 8 B0 2 4 R P 2 7 1O, )
OB AR, W T R 4h R 2 BT AL BE
ANPGRS R 7S A B A i i (RIS 1 4
M, ARREmAR/N, 9 T8 E P, b BT
A 2.

WRAF R EA B, 3T 4 NE 3 K
HE T AT 9 K. AWRKR A TSR
THEBVHRE, BT 4 5 6 KT HIH R HTE 6
PORES, PRl 1 ARG UE T T . 45 R R
B /5) e T3 mT A A 25 Hb A o RS D 7 vk 1 I A
PRAAT

FH C I 55 SR b 93T S R [ S 26 AS R
iff S B A A X B O (15, DALk 46 LA
T ENFE Iy FE AR . AR P 25 BB Sk R
VWU, 25 il 3T 2% o B RS A 2 P SR (1) T
HEHT kB0 E, 45 R¥ RSk, 1 Bk
e (SRl N N [ET ST S 1 N N O e VA NS
H PR e S RS A vk R R v BRI A0 HT
MR ERE L . S5 SCER1-31 R, Ak
B A MAE LT I B<0.5 ngmL T I, K
YIERESE PR AR AT, D3l T 254 I WA B I
], 2R TR EEI 1710, Wl LL 223, T .

REFERENCES

[11 DAI Y M, ZHANG H, WANG X H. Pharmacokinetics of
metronidazole and tinldazole in human dreast-fed infants [J].
Chin J Perinat Med(H £ 77 5 24 24 3K), 2002, 5(1): 27-29.

[2] ZHANG H, XIA W B, LI W, et al. Metronidazole and
tinidazole pharmacokinetics in human breast milk and
recommendations for nursing neonate [J]. Chin J Hosp Pharm
(h E B B2y k), 2001, 21(9): 517-519.

[31] SUN L X, DONG L J, MENG S Y. Determination of
metronidazole in milk of cesarean women by HPLC [J].
Northwest Pharm J(P5{6 2524 %), 2002, 17(6): 243-244.

[4] MUSTAPHA K B, ODUNOLA M T, GARBA M, et al. Rapid,
cost-effective  liquid chromatograghic method for the
determination of metronidazole in biological fluids [J]. Afr J
Biotechnol, 2006, 5 (13): 1188-1190.

[5] ZHANG Y F, GENG S. Data processing of uniform design
with excel [J]. J Mat Med($H [ 22 5% 7K), 2008, 21(5):
534-535.

[6] Ch.P(2010)Vol T (1 [E 2482010 Ak, =) [S]. 2010: 153.

Wi FL I 2010-09-29

R LAY 255 2011 4F 8 H 35 28 54 8 11



