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Direct Content Determination of Metronidazole Tablets by Raman Spectroscopy

LIU Yong', FU Lu?(1.Jiange Test Center for Product Quality, Guangyuan 628300, China, 2.Department of Internal Medical,
Jian’ge Hospital of Traditional Chinese Medicine, Guangyuan 628300, China)

ABSTRACT: OBJECTIVE To establish the direct content determination method of metronidazol tablets by raman
spectroscopy. METHODS By selecting standard raman spectrum of metronidazol from standard spectrum database in portable
laser reman spectrometer and then selecting proper characteristic peak from standard raman spectrum(200~3000 cm™) of
metronidazol, using of methodological verification including linear, repeatability and recovery tests, the direct content
determination method of metronidazol tablets by raman spectroscopy was established. The metronidazol tablets without any
pretreatment were taken from bottles for content determination directly by using of reman spectroscopy and their determination
results were compared with that of HPLC. RESULTS  The characteristic peak at 1 533 cm™ in the standard raman spectrum of
metronidazol was not affected by supplements, with best exclusivity and stability and proper to be used for its content
determination. In the direct content determination method of metronidazol tablets, the good linear relationship was achieved in
the range of 26—1 000 mg-g', its linear equation was y=7.989 5x+0.394 8 with correlation coefficient of 0.999 4 and its detection
and quantitative limits were 10 and 26 mg-g~' respectively. The determination RSDs of same-day and between-days of high,
middle and low contents were 0.08%, 0.12%, 0.11% and 0.47%, 0.48%, 0.65% respectively. The RSD of 6 repeated
determinations of the same metronidazol tablet was 0.41%. In recovery test, the average recoveries of reman spectroscopy in
determinating high, middle and low contents were 99.87%, 100.2%, 100.1%, RSDs were 0.04%, 0.07% and 0.18% respectively.
The scope and max of relative prediction error of reman spectroscopy 1 were —0.7%—0.5% and 0.7% and that of reman
spectroscopy 2 were —0.7%—1.1% and 1.1%. CONCLUSION The method is fast and simple, which can achieve nondestructive
testing of metronidazole tablets.
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Fig. 2 Raman spectrums

A-standard reman spectrum of metronidazole; B-metronidazole tablet; C—blank tablet.

R, B IR A R RO
HAZFHIEWE 5725 F I RRIE I 2 B0y, Rzl
BHER T, WTLAE R & e RRAE e 45
RILE 2,
3.2 il
3.2 K RCEME BOPREM R, ST E TREI
W, ERENE 100 K.

ST AR RN, 1533 em! A AR AE IS R A
FE, EBRICRRE ISR R AT R IR, LR
PRI, e AT
322 ZMVEM. PR AR R A
20 f, BEEE R, M 2580 2020 AERROT RN
S JFUREZ U R Ry 04 i RIS L WY L JE
Ky o TRk 24 R A s A P 2 S 45 SR 43 ) oy
1.81, 0.64, 1.53, 1.47, 1.50 g'mL™', B,
KPR e oo L k24 R R T ) B i
435120 1000, 840, 420, 210, 105, 52, 26 mg-g"
ARG, AR 2 31 & AR OO L P 20k
ACAE, PL1533 em AhRRAF 0 5 5 (v) X B i
(x, mgg YL HbrERZ, HFEHN y=7.989 Sx+
0.394 8, LMETERIN 26~1 000 mg-g™', HERE
40.999 4, LMLR R

WSk 26 mg-g ! WRES , FHTERNZ M B
FFFHBL 2 A , 0 A5 FE i s 1) B R
26 mg-g! (S/N=10), #MFREH 10 mg-g ' (S/N=3).
323 (UEMEEERAE H “3.2.27 TN Hfigmk
FAr . FR A SR 2 U R e, R
W2 960, 800, 640 mg-g ' FIHHAEES, 05T 1 d
1 EANEZNE 5 K, WA H R H
ORGSR R, &L . SR H
B H ARG RAF, R 1,

R E B FH 22 2023 4R 1 A5 40 55 2 1]

®1 HAREEMHEREESER

Tab. 1 Testing results of same-day and between-days
precision
H PR 2 E H DR 2 2
Ahtimgg! WigHE  RSD/  WIAEFHIM/  RSD/
mg-g! % mg-g! %
960 962 0.08 960 0.47
800 801 0.12 799 0.48
640 641 0.11 640 0.65
F2 EENELER
Tab. 2 Determination results of recoveries
AT e
A f/mg  MHEE/mg  FRE/Y% FHEICR%  RSD/%
1920.3 19173 99.84
1920.4 1917.7 99.86 99.87 0.04
1919.9 1918.2 99.91
1 600.4 1605.2 100.3
1 600.2 1603.7 100.2 100.2 0.07
1599.7 1602.2 100.2
1279.8 1283.8 100.3
1280.2 1281.6 100.1 100.1 0.18
1280.5 1279.9 99.95
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Tab. 3 Results of sample determinations by HPLC and

reman spectroscopy methods (n=10) %
T, L 1 T
J'&% 4% HPLC XS 22

1 2 1 2
et 20181001 893 895 89.7 02 02
2l 887  88.1 88.3 0.7 0.2
89.1 885 88.3 07 02
20200701 98.5  98.8 98.6 03 02
993 989 985 04 04
9.1 993 98.9 02 04
20201112 100.5 999  100.1 0.6 0.2
99.8 1003  100.2 05 0.1
1002 100.1 999 0.1 02
20210203 1032 103.0 1032 0.2 0.2
103.7 1033 103.5 04 0.2
1029 1031  103.2 0.2 0.1
JTHRF 2007061 98.5  98.8 98.5 03 03
ekl 2y 98.1  97.9 98.3 0.2 0.4
979 983 98.8 0.4 0.5
W75 1D2011245 1012 100.9 1002 03 0.7
#Zl 99.9  100.3 99.7 0.4 0.6
1007 100.1  100.5 0.6 0.4
WL 190402 943 937 936 0.6 0.1
E2 939 932 93.7 0.7 0.5
945 945 94.3 00 02
W 200202 998 992 1003 0.6 1.1
ifil 24 100.6 1007 100.5 0.1 02
1002 1003 100.1 0.1 02
KJE 180502 93.5 936 935 0.1 0.1
2l 937 93 93.2 0.6 0.1
935 929 926 06 03
4R 20200401 1023 1027 1025 04 02
= 1025 1029 1026 0.4 -03
% 1022 1019 1015 03 04
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