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ABSTRACT 
The active ingredient of ten brands of Metronidazole tablets were determined using High Performance Liquid Chromatography and Ultra Violet 
Spectrophotometry to determine which of the assay methods is better and if the drug is of the required standards.  For the ultra violet spectrophotometry 
samples A,B,C,G and I have the required amount specified while sample D,E,F,H and J failed the required specifications. The High Performance Liquid 
Chromatography assay showed that samples A,B,C F,G and H are of the required specifications while D,E,I and J failed the required specifications.  Samples 
A,B,C and D. passed the specifications in both assay methods while F and H passed only High performance liquid chromatography and I passed only Ultra 
Violet Spectophotometry.  However samples E. D and J failed both assay methods. Also from the percentage relative derivation and percentage coefficient of 
variation of High Performance Liquid Chromatography (0.0012) and Ultra Violet Spectophotometry (1.9960) it can then be concluded that High Performance 
Liquid Chromatography has a lesser percentage and hence a more precise and efficient method than the ultra violet.  
Keywords: Metronidazole , HPLC, Ultra Violet Spectrophotometry 
 
INTRODUCTION 
In Nigerian market, there are many different brands of 
metronidazole available under various trade names by 
different manufacturers. Due to variation in the 
manufacturing process, different brands of the same drug 
may not contain the same amount of active ingredients .The 
overall effect is that a patient changing from one brand to 
another may not obtain the desired effect at the required time. 
The value of metronidazole lower than the official books 
specifications may result in reduced drug delivery to the 
patient and possible therapeutic failure or resistance. 
Counterfeiting of pharmaceuticals is a global problem since 
the economy is bad; there is faking, profiteering and 
adulteration in drug trade 1 
There is therefore the need to carryout drug analysis and drug 
quality assurance of drug that are being sold in the market to 
ensure they are what they purport to be on the label claim.  
Metronidazole is a nitroimidazole antibiotic drug used in the 
treatment of infections caused by susceptible organism’s 
particularly anaerobic bacteria and protozoa 
(http://66.197.58.78/flagyl_article_4.htm). 
Metronidazole has the formula C6H9N3O3; 

 
(http://en.wikipedia.org/wiki/File:Metronidazole.svg) 2 

2-(2-methyl-5-nitro-1-H_imidazol-1-yl) ethanol.  
Molecular mass; 171.15g/mol 
Melting point;  159 -163 OC (318 – 325OF) 
pH    5.8 
Dissolution constant pKa 2.5 
Pharmacokinetic data; 
Bioavailability       100% (intravenous), 59 – 94 % (rectal) 

Metabolism  hepatic 
Half – life  6-7 hours 
Excretion  renal (60 – 80%), Biliary (6- 15%) 
Metronidazole  is a white to pale  yellow  crystalline powder, 
it is  odourless  and tastes  bitter. It is soluble in  water,  
acetone ,  alcohol and  in  methylene chloride. Metronidazole 
in the solid state is stable in  air  but darkens on exposure to 
light. 
Metronidazole is active against several protozoa including 
Balatidium, Gardia intestinalis and Trichomonas vaginalis. 
Most obligate anaerobic bacteria including bacteriodes and 
clostridium species are sensitive in-vitro to metronidazole. It 
is bactericidal and has activity against facultative anaerobes, 
Gardnerella vaginalis and Helicobacter pylori. Resistance to 
metronidazole has been reported and cross resistance to other 
nitroimidazoles may occur 3 
5-Nitroimidazoles, such as metronidazole, are extensively 
used as antiamoebic, antiprotozoal and antibacterial drugs. 
The discovery of the antibacterial and antitrichomonal 
properties of the antibiotic azomycin led to the investigation 
of nitroimidazoles as antiparasitic agents. The discovery of 
the antitrichomonal properties of metronidazole 
revolutionized the treatment of disease. Although the 
amoebicidal properties of metronidazole were studied, it was 
not clinically tested until some years later.  
Metronidazole was shown to be efficacious against 
Entamoeba  histolytica  the cause of amebic dysentery and 
liver  abcess in 1966. Giardia lamblia  was treated with  
metronidazole after this  luminal parasite was recognized as a 
cause of malabsoption  and epigastric pain  in the 1970’s. The  
antibacterial activity  of  metronidazole  was discovered by  
accident in 1962  when metronidazole cured a patient of 
Tricomonad vaginalis  and  bacterial  gingivitis. However, it 
was not until the 1970’s that metronidazole was popularized  
for the  treatment of infections caused by gram negative 
anaerobes such as bacteroids or gram positive anaerobes  
such  as  Clostridia.  
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Presently metronidazole which is inexpensive has good tissue 
penetration  and produces relatively mild side effects, is on 
the formulary  at  most hospitals for prophylaxis against 
anaerobic infection after bowel surgery, for treatment of  
wounds abscess  and  antibiotic  associated  colitis  caused  
by  Clostridium difficile. Metronidazole is an important part 
of a combination therapy against  Helicobacter pylori  a 
major  cause of gastritis and a risk factor for stomach  cancer. 
In laboratory tests, metronidazole is effective against 
intestinal amoebiasis in rats and hepatic amoebiasis in 
hamsters and is also active against Entamoeba histolytica in 
vitro 4. The initial clinical tests of metronidazole indicated 
that it was capable of curing invasive amoebic dysentery and 
amoebic liver abscess.  Subsequent clinical tests have 
established metronidazole as the drug of choice in the 
treatment of all forms of amoebiasis in humans 5 
Metronidazole is officially determined by titrimetry, 
potentiometry and HPLC methods. Indian Pharmacopoeia 
describes the non-aqueous titration method using perchloric 
acid as titrant and malachite green as indicator for the assay 
of metronidazole. British Pharmacopoeia  describes 
potentiometric and non-aqueous titration methods using 
perchloric acid as titrant. United States Pharmacopoeia 
describes HPLC and nonaqueous titration methods for the 
assay of metronidazole.  
Visible spectrophotometry, because of simplicity and cost 
effectiveness, sensitivity and selectivity, and fair accuracy 
and precision, has remained competitive in an era 
chromatographic techniques for pharmaceutical analysis. 
Several methods have been reported for the determination of 
metronidazole, including spectrophotometry and 
polarography.  
Most of the spectrophotometric methods found in the 
literature for the determination of metronidazole in the visible 
region involve initial reduction by treatment with Zinc 
powder and HCl 6 followed by the diazotization and coupling 
of the resulting amine.  
Review of Literature for metronidazole analysis revealed that 
several existing methods including different technique such 
as High Performance Liquid Chromatography with Ultra 
Violet detection assay for its quantification in plasma and 
gastric juice.  
MECHANISM OF ACTION 
Metronidazole  is  taken  up by diffusion, it is selectively 
absorbed by anaerobic bacteria  and sensitive protozoan. 
Once taken up by anaerobes it is non- enzymatically reduced 
by reacting with reduced ferredoxin, which is generated by 
pyruvate oxido - reductase. This reduction causes the 
production of toxic products to anaerobic cells and allows for 
selective  accumulation in anaerobes. 
The metronidazole metabolites are taken into bacterial DNA  
and form unstable molecules. The function only occurs when 
metronidazole is partially reduced and because this reduction  
usually  happens in anaerobic cells, it has relatively little 
effect upon human cells or aerobic bacteria 7 
ADVERSE EFFECT 
Common adverse drug reactions associated with systemic 
metronidazole therapy include: nausea, diarrhea, and metallic 
taste in the mouth. Intravenous administration is commonly 
associated with thrombophlebitis. Infrequent adverse effects 
include: hypersensitivity reactions (rash, itch, flushing, 
fever), headache, dizziness, vomiting, glossitis, stomatitis, 
dark urine, and/or paraesthesia 8 
High doses and long-term systemic treatment with 
metronidazole is associated with the development of 

leukopenia, neutropenia, increased risk of peripheral 
neuropathy and/or CNS toxicity 8.  
Consumption of alcohol should be avoided by patient during 
systemic metronidazole therapy and for at least twenty-four 
(24) hours after completion of treatment. Taking 
metronidazole treatment and alcohol results in disulfiram like 
reaction with symptoms such  as nausea, vomiting, flushing, 
tarchycardia etc.  
MATERIALS AND METHOD 
REAGENTS 
Methanol 
Concentrated hydrochloric acid 
Distilled water 
SAMPLE COLLECTION 
Ten different Samples brands of metronidazole tablets 
marketed in Maiduguri metropolitan council of Borno state 
were purchased from different pharmacy outlets and patent 
stores within the metropolis. 
Twenty tablets from each sample brand of the metronidazole 
purchased were weighed using the analytical weighing 
balance and the average weight of the tablets determined. 
PREPARATION OF SOLVENT (0.1N 
HYDROCHLORIC ACID) 
4 litres of the reagent was prepared by measuring out 3 litres 
of distilled water into a measuring cylinder, 34.78millilitres 
of the concentrated hydrochloric acid was added to it  and 
then distilled water was further added to make it up to 4 
litres. The mixture was then sonicated in a sonicator for 
fifteen minutes to allow for even distribution of both water 
and acid. The volume of concentrated HCl was determined 
thus; 
Molarity = % purity x specific gravity x 1000=35.5/100 x 
1.18 x1000 
Molecular weight 36.46 = 11.5 
C1V1=C2V2 
C1 = 11.5 
V1 =? 
C2 = 0.1 
V2 = 4000ml 
V1 = 4000 x 0.1 
  11.5 
= 34.78ml. 
ASSAY 
Working concentration; 40mg / 50ml x 3ml / 50ml = 
0.048mg / ml 
With reference to USP 9 and using Beer-Lambert law as 
principle, 40mg equivalent of the active ingredient from each 
sample brand was weighed out into a 50ml volumetric flask 
with the aid of a funnel. 10ml of 0.1N HCl was added to the 
powder and mixed properly to allow the powder dissolve. 
0.1N HCl was further added to make up to 50ml volume. The 
solution was mixed properly to allow for even distribution. 
The solution was then filtered and 3ml of the filtrate made up 
to 50ml using 0.1N HCl in a 50ml volumetric flask. The 
solution was mixed properly to allow for even distribution. 
0.1N HCl was poured into the spectrophotometer cuvette and 
injected for baseline scan before the sample brands were 
injected. 
HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY DETERMINATION OF 
SAMPLES 
MOBILE PHASE AND SOLVENT PREPARATION 
(METHANOL/ WATER; 20:80) 
2 litres of the mobile phase and solvent was prepared; About 
1litre of distilled water was measured out and 400  millilitres 
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of methanol  was  added to it. Distilled water was further 
added to make it up to 2 litres. It was filtered using a vacuum 
filter to remove impurities and air bubbles and finally 
sonicated for 15 minutes to allow for even distribution. 
ASSAY 
With reference to NAFDAC in-house method and the 
following conditions; 
Mobile phase: methanol/ water (20:80) 
Wavelength of detection: 254nm 
Flow rate:  2.0ml/minute 
Solvent:   methanol / water (20:80) 
Column:   C18 
Injection volume:  20µL 
Retention time:  2.5 minutes 
Vial:   200 
The mobile phase was poured into the reservoir tank of 
500ml. 40mg equivalent of the active ingredient from sample 
brand was weighed out. The powder was poured into a 50ml 
volumetric flask. 15ml of the solvent was added to the 
powder and mixed thoroughly until the powder dissolves; the 
solvent was further added to make it up to 50ml. The solution 
was mixed to allow for even distribution and then filtered. 
3ml of the filtrate was poured into a 50ml volumetric flask 
and made up to 50ml using the solvent. The solution was 
mixed to allow for even distribution and poured into the 
sample vials before injecting into the HPLC machines and the 
readings taken.  
RESULTS 
All determinations were carried out in triplicates and the data 
presented in mean ± standard deviation. 
Ten different brands of metronidazole tablets were randomly 
purchased within Maiduguri Metropolitan Council as shown 
below. (Table 1) 
WEIGHT UNIFORMITY DETERMINATION VALUES 

The values obtained after weighing the twenty tablets from 
each brand of metronidazole purchased is shown in Table 2. 
The 40mg equivalent of the active ingredient from each brand 
was also calculated for the experiment thus;  
ULTRAVIOLET SPECTROPHOTOMETRY DATA 
The samples A-J after being subjected to UV-
spectrophotometry yielded the following data obtained below 
in TABLE 3. The absorbance was read at a peak of 277nm 
wavelength. 
 The absorbance obtained was used to calculate for the 
concentration using  Beer- Lambert law.  
A   =  a b c 
Where A = UV absorbance of active ingredient 
a = Molar absorbtivity 
b = Path length 
c = Working concentration. 
a: and b are constants 
the active ingredient mg content of each sample brand was 
obtained thus ; 
mg / tab = Asa x Mst x DFsa x P x Ave M 
Ast x Msa x DFst x 100 
Where Asa =  Area of sample response 
Ast =  Area of standard response 
Msa =  Mass sample weighed (mg) 
Mst =  Mass standard weighed (mg) 
P     =  Potency of standard percentage 
Ave M  = Average mass of tablet. 
DFsa = Dilution factor of sample  
DFst = dilution factor of standard 
HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY DATA 
TABLE 4 shows a data of sample area, milligram content and 
percentage content of all sample brands at a retention time of 
approximately 2.5 minutes. 

 
TABLE 1 

BRAND NAME BRAND CODE BATCH NUMBER MANUFACTURED DATE EXPIRY DATE NAFDAC NUMBER 
Metrozol A T36510 05/2010 02/2015 04-0072 
Emgyl B 1256M 03/2006 03/2011 04-0412 
Loxagyl C MA411 09/2010 08/2015 04-0283 
Nemegyl D 01 11/2010 11/2014 04-5326 
Palgyl E 139 06/2010 06/2013 04-7617 
Metrodol F 814 07/2009 06/2012 A4-0063 
Metrotab G 1010 07/2010 07/2015 04-9936 
Bonagyl H 09085 11/2009 11/2012 04-0980 
Malgyl I 1248 10/2009 09/2013 A4-2069 
Acgyl J K005 08/2010 01/2013 A4-0952 

 
TABLE 2 

BRAND CODE                        AVERAGE WEIGHT (mg)  EQUIVALENT WEIGHT (mg)  
A 389.50± 0.106 77.40 
B 328.00± 0.121 65.60 
C 338.20± 0.201 67.64 
D 545.60± 0.112 109.12 
E 624.40± 0.147 124.88 
F 680.70± 0.185 136.14 
G  527.60± 0.211 105.52 
H 576.50± 0.195 115.30 
I 726.60± 0.132 145.32 
J 620.10± 0.118 124.02 
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TABLE 3 
BRAND CODE ABSORBANCE AT 277nm %  CONTENT Mg  CONTENT 
A 1.81200 ± 0.03606 97.36 194.71 
B 1.76100 ± 0.03000 94.62 189.23 
C 1.86300 ± 0.07211 100.10 200.19 
D 0.74100 ± 0.03606 39.81 79.63 
E 1.35200 ± 0.02000 72.64 145.28 
F 1.62400 ± 0.02646 87.25 174.51 
G 1.79200 ± 0.03000 96.28 192.56 
H 1.60400 ± 0.02000 86.18 172.36 
I 1.89100 ± 0.01000 101.60 203.20 
J 1.12600 ± 0.03000 60.50 121.00 

 
TABLE 4 

BRAND CODE SAMPLE AREA % CONTENT  mg CONTENT 
A 1393160 ± 17.32051 102.58 205.17 
B 1324971 ± 11.54701  97.56 195.13 
C 1438512 ± 10.00000 105.92 211.85 
D 572755 ±20.00000  42.17 84.35 
E 1015237± 15.27525  74.76 149.51 
F 1246341± 15.27525  91.69 183.38 
G 1347045± 11.54701  99.19 198.38 
H 1229508±0.000000  90.53 181.07 
I 1738260± 20.00000 127.99 255.99 
J 892652 ± 25.16611  65.73    131.46 

 
The sample area was used to calculate for the mg content using the method above. 
The following are the UV-VIS Result. 

Brand name Retention time Area 
STD 2.543 1330906 
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Brand name Retention time  Area 
A 2.513 1393162 
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Brand code Retention time Area 
B 2.490 1324972 
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Brand code  Retention time Area 
C 2.493 1438511 
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Brand code Retension time Area 
D 2.490 572757 
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Brand code Retention time Area 
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Brand code Retention time Area 
F 2.500 1246340 
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Brand code Retention time Area 
G 2.520 1347046 

Minutes
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

m
A

U

0

10

20

m
A

U

0

10

20

 

2.
52

0

UV-VIS
Retention Time

 
 

Brand code Retention time Area 
H 2.527 1229502 
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Brand code Retention time Area 
I 2.530 1738257 
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Brand code Retention time Area 
J 2.513 892649 
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TABLE 5 
Shows the comparative data in percentage of both UV and HPLC assays 
STANDARD PERCENTAGE DRUG CONTENT RANGE = 90 – 110a 

SAMPLE HPLC % UV % 
A 102.58a 97.36a 
B 97.56a 94.62a 
C 105.92a 100.1a 
D 42.17b 39.81b 
E 74.76b 72.64b 
F 91.69a 87.25b 
G 99.19a 96.28a 
H 90.53a 86.18b 
I 127.99b 101.6a 
J 65.73b 60.5b 

 Where a indicates within the standard range and b indicates not within the range. 
TABLE 6 

Shows the percentage coefficient of variance (%CV), percentage relative standard deviation (%RSD) , mean standard deviation and mean values of both 
HPLC and 

METHOD MEAN VALUE MEAN SD %CV %RSD 
HPLC 1219844 14.61311 0.0012 0.0012 

UV 1.55660 0.03107 1.9960 1.9960 
 
DISSCUSION 
Table 1shows the various brands labeled (A-J), their batch 
number, manufactured number, expiry date and NAFDAC 
numbers. 
The various brands showed variation in weight. Sample I has 
the highest weight while sample B has the least weight. 
On comparison of percentage yield obtained with that of the 
standard range, samples A, B, C, G and I passed while D, E, 
F, H and J failed  for UV similarly samples A, B, C, F, G, H 
passed while samples D, E, I and J failed. Failure to meet 
specification shows that the amounts of active ingredients in 
those brands are not within the permitted range. 

Samples A, B, C, and G passed both assays while samples E, 
D and J failed both assays. Samples F and H passed only 
HPLC assay while sample I passed only UV assay. The 
variation in the result is based on the sensitivity of the 
method used. 
The percentage relative deviation and percentage coefficient 
of variation has shown that HPLC has a lesser percentage 
than UV indicating that the HPLC is more precise and more 
efficient than the UV method. 
CONCLUSION 
Four of the samples passed both assays, two passed only 
HPLC method and one passed only UV method. Three 
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brands failed both assay methods. However the HPLC has 
shown to be more precise and sensitive than the UV method 
for Metronidazole drug analysis. 
RECOMMENDATION 
Pharmaceutical analysis should always be carried out on 
drugs by regulatory bodies to ensure that drugs that are being 
marketed are of the required standard to eradicate the 
problems of fake and substandard drug and also guilty 
companies should be queried or closed down as appropriate 
were standard is not met. 
The most suitable and efficient assay methods should be used 
for analysis of a particular drug.  
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