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Abstract— The objective of this study is to provide information on the level of nicotine content of various brands of cigarettes sold in Ni-
geria using Benin city cigarette market as a case study. Twelve brands of cigarettes were purchased from the open market in Benin City, 
Edo State Nigeria for their Nicotine content. Nicotine was extracted with organic solvent from the respective brands and percentage nico-
tine content determined by titration with 0.1M H2SO4. Mean values of 1.27 – 3.62% were observed in the products. The mean comparison 
reveals statistical significance (P<0.05) difference in the level in the brands values observed compared with those reported with 
HPLC/mass spectrometry or spectrophotometric methods determined. The study suggests that the procedure can be reliably used in quali-
ty control. 
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1 INTRODUCTION                                                                     

N recent years, the tobacco industry has aggressively tar-
geted African nations, described by the industry as “exciting 

prospects” for hooking a new generation of smokers. This at-
tention from tobacco companies is alarming in countries 
where many people do not realize the harms of tobacco use. 
Nigeria’s GATS report shows that 20 percent of Nigerians do 
not know that smoking causes serious illness and only half 
know that smoking causes stroke [1]. 

The Nigeria report also indicates a high level of risk to those 
who do not understand the risks of breathing secondhand 
smoke. One in four Nigerians does not believe that 
secondhand smoke is harmful to non-smokers. Secondhand 
smoke – a deadly mixture of more than 7,000 chemicals, at 
least 69 of which cause cancer – is a known cause of death and 
disease in non-smokers. The only way to effectively protect 
the public from the dangers of secondhand smoke is through 
the implementation of 100 percent smoke-free laws [1]. 

Nigeria ratified the World Health Organization’s Framework 
Convention on Tobacco Control (WHO FCTC) in 2005. Under 
the treaty, Nigeria is obligated to implement methods proven 
to reduce tobacco use including smoke-free public places, in-
creased tobacco taxes, bans on tobacco advertising, promotion 
and sponsorship and effective warning labels on tobacco 
products. Implementing these policies will not only fulfill Ni-
geria’s obligations to the treaty, but will protect Nigerians 
from the devastating social and economic burden of tobacco 
use – the world’s leading cause of preventable death [1]. 

Cigarette commonly referred to a small roll of finely cut tobac-
co leaves wrapped in a cylinder of thin paper for smoking [2]; 
[3]. About half cigarette smokers die of tobacco-related diseas-
es and loss on average of 14 days of life (Doll et al., 2004). Use 
of cigarette use by pregnant women has also been shown to 
cause birth defects including mental and physical disabilities. 

Tobacco leaf contains 0.6 – 3% of their dry weight of nicotine. 
In edible plants, nicotine occurs in the range of 2 – 7g/kg. It 
functions as an antiherbivore chemical. In low doses, an aver-
age cigarette yields about 1mg of absorbed nicotine. At high 
doses, 30 – 60mg is yielded and this could have fatal effect [4]; 
[5]. Nicotine has been reported to have stimulant effect re-
sponsible for the dependence forming properties of tobacco 
smoking [6]. Nicotine addiction has historically been the hard-
est addiction to break and has been associated with inhibition 
of chromatin-modifying enzyme which increases the ability of 
cocaine to cause an addiction [7]; [8]; [9]; [10]. 

Nicotine is an alkaloid with chemical formula of C10H14N2. In 
proper nomenclature, nicotine is 3-(1-methyl-2-pyrrolidinyl) 
pyridine [11]. It is a bicyclic compound with a pyridine cycle 
and a pyrrolidine cycle. In nature, nicotine exists in S-shape 
which is levogyre. In processed tobacco leaf for cigarette, nico-
tine has been found to the extent of 10mg [12]; [7]; [13]; [14]. In 
smokers, 1 – 2mg of nicotine has been found after each ciga-
rette. This has been found to be enough to make someone ad-
dicted to smoking [7]; [15]. As a result of the problematic na-
ture of nicotine in tobacco in cigarette, various assessment 
procedures have been devised. The major problems in the us-
age of this include requirement for expensive instrumentation 
and high-level trained personnel among other associated with 
high contending issues of stable electricity supply in most de-
veloping countries.  
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In realisation of this, the study is aimed at providing an inex-
pensive, less vigorous approach in the monitoring of nicotine 
content in cigarette or in processing tobacco for cigarette man-
ufacture. Extraction with organic solvent and titrimetric ap-
proach was used in determination. Highly diluted titrant was 
used to enhance the level of detection. The result was com-
pared with those earlier reported for similar product done 
with higher precision instrumentation.  

Cigarette consumption in African countries is on a rampant 
increase both locally made and imported ones. Many Western 
governments and health authorities now try to persuade peo-
ple not to smoke because of the health related side effects and 
socioeconomic problems. In some developed countries, con-
sumption has already begun to fall and as a result, tobacco 
companies have started to diversify and intensify promotion 
of cigarettes and the growth of tobacco in the third world. In 
recent years, the burden of tobacco use has increasingly shift-
ed to low- and middle-income countries, with evidence that 
tobacco use in Africa is growing by 4.3 percent each year. Cur-
rently, 80 percent of the world’s smokers live in these coun-
tries – identified by the tobacco industry as growth markets 
for deadly tobacco products. If current trends continue, tobac-
co use will kill more than eight million people each year by 
2030, with 80 percent of these deaths in low- and middle-
income countries. These deaths are entirely preventable if 
countries like Nigeria remain committed to sound tobacco 
control policies [1]. Hence, the objective of this study is to pro-
vide information on the level of nicotine content of various 
brands of cigarettes sold in Nigeria using Benin City cigarette 
market as a case study.   

2 MATERIALS AND METHODS 
2.1 Samples Collection 
Samples were purchased from major marketing centres in 
Ring Road/ Lagos Street, Benin City, Edo  State, Nige-
ria.Twelve samples of different brands produced by four dif-
ferent manufacturers were used: Sweet Menthol (A); St. Moritz 
(B); Aspen (C); London (D); Standard (E); Rothmans (F); Ace 
(G); Green Spot (H); Benson & Hedges (I); Gold Bond (J); Paul 
Mall (K); Titan Phillies (L).  The reagent/chemicals used were 
all of analytical grade. 

2.2 Extraction of Nicotine Content from Samples  
Modified procedure reported by Ihimire (1984) was used. 3g 
of sample was added to a 250ml flask containing 1g barium 
hydroxide except for Titan Phillies sample where only 1g was 
taken. Subsequently 15ml of saturated barium hydroxide solu-
tion was added. The flask was swirled until the tobacco was 
thoroughly wet. Then 100ml of 9:1 mixture of benzene and 
chloroform mixture was added. This mixture was shaken at 
intervals of 5 minutes for four times (20 minutes). Then, 2g of 

celite was added to the mixture before allowing the mixture to 
separate into 2 liquid layers. The organic layer containing nic-
otine was filtered through fluted no. 2 filter paper into a dry 
flask containing 2g of anhydrous magnesium sulphate. After 5 
minutes, the solution was filtered again to obtain the nicotine 
extracted solution. 

2.3 Determination of Nicotine Content  
Modified procedure earlier reported by [16] was used. The 
filtrate obtained above was titrated with 0.1N sulphuric acid 
after addition of 2 drops of methyl violet indictor solution 
(0.2% in chlorobenzene). The colour changed from violet to 
green. Triplicate assessment was done and nicotine content 
was calculated from the relationship: 

% Nicotine = (Titre value / 2) X 0.16213 

Triplicate results for each analyte were subjected to one analy-
sis of varians and Turkey Krammer multiple comparison test 
(SAS, 2001). Results were compared at 95% confidence limit 
(P< 0.05).   

3 RESULTS AND DISCUSSION 
In Table 3.1 below, the result of analysis of nicotine content in 
different brands of cigarettes are presented. The order of 
presentation did not correlate with order of listing of producer 
as reported above. Each result is presented as mean value of 
triplicate analysis ± standard error of mean of each determina-
tion. The highest nicotine content was observed in sample L 
(3.62%). The content in the respective brands were statistically 
significantly (P < 0.05) different except for mean comparisons 
for G vs J or H vs K. These recorded comparable nicotine con-
tent in their samples. The least nicotine content was observed 
in sample C.  

Fig 1 is a bar chart illustrating comparatively the nicotine con-
tents in the respectively brands studied. Values for the respec-
tive brands as determined in this study are within 8 – 20mg/g 
reported for the same brands of cigarettes determined with 
high performance liquid chromatography coupled with mass 
spectrometric method [17]. The values also compared with 
those determined with titrimetric or spectrophotometeric pro-
cedure for some brands of cigarettes sold in Lagos [16].  

Nicotine (3– 1–methyl–2–pyrrolidinyl pyridine) is the most 
abundant of the volatile alkaloids in tobacco leaf [17]; [7]. It 
acts on nicotinic cholinergic receptors, affecting most organ 
systems in the body and is a highly addictive drug [5]; [18]; 
[19]. 

The amount of information regarding nicotine content in ciga-
rettes is slight and only a few studies have been done to bring 
light to this subject especially in Nigeria [16]; [20]; [21]. There 
are described HPLC methods for the determination of nicotine 
from pharmaceutical formulations [22]. Also, HPLC-tandem 
mass spectrometry methods have been reported for determi-
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nation of nicotine in biological samples [23]; [24]. In this study, 
cognisance was taken of inability of most developing countries 
to purchase modern instruments for laboratory use. In in-
stances where these are purchased, adequate manpower, effec-
tive operating working conditions and other variables makes 
substantial difficulty in usage. The approach used for this 
study is simple, though painstaking but has proved to be very 
reliable. Hence considering the deleterious consequences of 
nicotine, the usage of this process in quality control is recom-
mended.  

4 CONCLUSION AND RECOMMENDATION 
Monitoring nicotine content when processing tobacco or in 
already processed tobacco products provides critical infor-
mation for product quality usage. The result as obtained with 
this procedure correlates with those of high precision instru-
ment. Hence the procedure can be adopted for quality control 
or product monitoring by legislative body. The cost for this 
purpose is not outrageous as what is used in most developed 
economy. The result obtained after patiently carrying out the 
procedure as shown is as good as those with high-precision 
instrumental approach. 

In developing countries like ours where high precision in-
struments are expensive and rear to buy, even when they can 
be purchased, adequate man-power to operate and maintain 
these instruments properly cannot be guaranteed. Hence, this 
titration method is recommended. 
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Fig. 1. Bar Chart showing Nicotine Content in Ciga-
rettes (mg/g)  
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