
Int.J.Curr.Microbiol.App.Sci (2014) 3(9) 366-373   

366

    
Original Research Article  

A Survey on the Microbial Contaminants of Snuff Sold in Local  
Markets in Imo State, Nigeria  

R.N.Okechi1*, J.U.Oparaugo1, C.O.Azuwike1, J.C.Nnokwe2,   
N.Chiegboka2 and F.N.Ezenekwe3  

1Biotechnology Department, Federal University of Technology, Owerri, Nigeria 
2Biology Department, Federal University of Technology, Owerri, Nigeria 
3Microbiology Department, Nnamdi Azikiwe University, Awka, Nigeria 

*Corresponding author     

                  A B S T R A C T                              

Introduction  

Snuff is finely ground tobacco product that 
when in dry form is sniffed up or inhaled 
through the nose or tucked between the 
lower lip and gum (Ayo-Yusuf et al., 2005). 
Snuff is also available in wet form. Wet 
snuff sometimes called snus is rubbed inside 
the mouth instead. Tobacco snuff is in 
powdered form with potash and sweeteners    

as the main additives (Ayo-Yusuf et al., 
2005). There are many microorganisms that 
are associated with snuff mostly transferred 
during production. Snuff can be traditional 
home made and commercial or 
individualized snuff product. According to 
Ogundero(1980), the local way of producing 
snuff involves pounding or crushing of the 
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A survey on the microbial contaminants of snuff samples sold in local markets in 
Imo State, Nigeria was carried out using standard microbiological techniques. The 
mean total aerobic microbial counts ranged from 2.85x104 ± 2.06 

 

5.67x104 ± 2.62 
and 1.00x103 ± 0.00 - 2.40x103 ± 1.67cfu/g for bacteria and fungi respectively. The 
trend of the variations in bacterial counts for the three zones showed that Okigwe > 
Owerri > Orlu while Owerri > Okigwe > Orlu for fungi. Comparative analysis 
results however showed no statistical difference in counts recorded at various zones 
at P>0.05 for both. Among the bacterial isolates Staphylococcus recorded the 
highest %occurrence (43.5%), followed by Micrococcus (34.8%), while Bacillus 
and Streptococcus recorded the least (10.9%). Penicillium recorded the highest 
%occurrence among fungal isolates (50%), followed by Aspergillus (27.8%) while 
Rhizopus recorded the least (22.2%). Okigwe had the highest %occurrence of 
bacterial isolates across the zones (39.1%), followed by Orlu (32.6%) zone and 
Owerri zone the least (28.3%).  Owerri zone recorded the highest among the fungal 
isolates in the zones (38.9%), followed by Okigwe (33.3%) while Orlu had the least 
(27.8%). Most snuffs sold in markets in Imo State were contaminated by 
potentially pathogenic microbes. Good manufacturing process and improvement in 
the sanitary conditions of the markets will help in reducing such contamination.  
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cured leaves with locally made mortars, also 
depending on the scale of the operation, 
grinding stones may be used. People take 
snuff for different reasons: for medicinal 
purposes, cultural and traditional purposes, 
for smoking cessation program among 
others (Ureme et al., 2007 and Wilson, 
1981). Some of the health effects of snuff 
use include: increase heart beat and raised 
blood pressure, development of oro-
pharyngeal and upper respiratory tract 
cancer (gingival recession, caries, staining 
and abression), cardiovascular diseases and 
adverse reproductive outcome (Russel et al., 
1980; Weintraub and Burt, 1987 and 
England et al., 2003).   

The principal content of tobacco is nicotine 
and has no use in medicine, though it is of 
value chiefly as an insecticide (Feyeraband 
and Russell, 1970). Snuff use is wide spread 
worldwide. According to Smith (2000), teen 
use of smokeless tobacco has increased, 
while use of all tobacco products by teen has 
decreased in the United States. Snuff is 
particularly popular amongst South African 
black women, with prevalence of 13.2% as 
compared to smoking prevalence of 5.4% in 
the same population group during 1998 
(Ayo-Yusuf et al., 2000).   

In Igbo communities of Nigeria, where 
tobacco is utilized for cultural and 
traditional purposes, nicotine has been 
associated with addiction in regular smokers 
and snuffers as noted by Ureme et al., 
(2007).   

In Nigeria, cured tobacco is processed into 
snuff by small scale millers at various 
markets, using traditional milling or 
grinding stones, mortar and grinding 
machines (Ogundero, 1980). These milling 
methods and poor sanitary conditions 
prevailing around the snuff mills and the 
markets can expose the snuff to high levels 

of microbial contamination. Snuff is taken 
raw without further processing to reduce 

the microbial loads, mostly by elderly 
people with lower immunity and other 
health conditions. This study therefore 
aimed to ascertain the microbiological 
quality of snuff sold in Imo State.  

Materials and Methods  

Samples collection  

Snuff samples were collected from local 
markets in the three zones in Imo State, 
namely: Okigwe, Owerri and Orlu. A total 
of 12 samples, 4 from each zone were 
collected in sterile specimen bottles. 
Samples from each zone were then mixed 
together to form one-pooled sample. Three-
pooled samples were used in the study, 
representing the three zones of the state.  

Total aerobic microbial counts  

The media of choice were nutrient agar, 
saboraud dextrose agar, and mannitol salt 
agar while Simon citrate agar, Triple Iron 
agar and Peptone water used for biochemical 
tests. All media used were prepared 
according to the manufacturer s instructions. 
Ten-fold serial dilution of the samples were 
carried out as described by ICMSF (1974), 
after which spread plate techniques as 
described by Cheesbrough (2005) was used 
for inoculation.   

The plates were then incubated for 24 hours 
at 35oC. Following the incubation, discrete 
bacterial colonies were obtained and 
identified using methods described by 
Fawole and Oso (2004) and Cheesbrough 
(2005). Fungal isolates were examined 
macroscopically and microscopically using 
the needle mouth technique and identified 
following the schemes of Alexopoulous and 
Mims (1981) and Barnet and Hunter (1972).  
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Statistical analysis  

The values obtained for microbial counts 
were analyzed using ANOVA, Window s 
SPSS, and version 16.0.   

Results and Discussion  

The mean results of the total aerobic 
microbial counts for the snuff samples from 
various zones are shown in Table 1. The 
mean total aerobic bacterial counts ranged 
from 2.85x104 ± 2.06 

 

5.67x104 ± 
2.62cfu/g. The trend of the variations in 
bacterial counts for the three zones showed 
that Okigwe > Owerri > Orlu. The fungal 
counts ranged from 1.00x103 ± 0.00 - 
2.40x103 ± 1.67cfu/g.  The trend of the 
variations in fungal counts for the zones 
showed that Owerri > Okigwe > Orlu. 
Comparative analysis results however 
showed no statistical difference in counts 
recorded at various zones at P>0.05. Table 2 
shows the percentage occurrence of each 
bacterial isolates. Staphylococcus recorded 
the highest percentage occurrence (43.5%), 
followed by Micrococcus (34.8%), while 
Bacillus and Streptococcus recorded the 
least (10.9%). Table 3 shows the percentage 
occurrence of the fungal isolates. 
Penicillium recorded the highest percentage 
occurrence among the isolates (50%), 
followed by Aspergillus (27.8%) while 
Rhizopus recorded the least (22.2%). 
Percentage distribution of the bacterial and 
fungal isolates in the zones showed that 
Okigwe zone had the highest percentage 
occurrence of the bacterial isolates across 
the zones (39.1%), followed by Orlu zone 
(32.6%) while Owerri zone recorded the 
least (28.3%). Owerri zone however 
recorded the highest percentage occurrence 
of the fungal isolates among the zones 
(38.9%), followed by Okigwe (33.3%) while 
Orlu had the least (27.8%), as shown in 
Figure.1.   

The identification tests revealed the 
presence of Bacillus, Staphylococcus,  
Micrococcus, Streptococcus , Penicillium, 
Aspergillus and Rhizopus species, . Some of 
these isolates have been reported by 
previous authors (Tansey and Brock, 1972; 
Tansey, 1975; Rubinstein and Pederson, 
2002 and Ayo-Yusuf et al., 2005).   

Factors such as lack of proper heat treatment 
during the fire curing process of raw tobacco 
leaves can also produce contaminated 
products. Some of these fungi have been 
reported as potentially pathogenic to humans 
(Greenwood et al., 1992). The hygroscopic 
nature of dried tobacco leaves and snuff 
creates a suitable environment for the 
growth of microorganisms (Wightman, 1956 
and Fletch et al., 1967). Some of these fungi 
might however be important in the 
fermentation of raw tobacco leaves and 
hence impacting the desired flavour. The 
high percentage occurrence of bacterial 
isolates in Okigwe compared to the other 
zones could be attributed to relative 
differences in the sanitary conditions of the 
markets in these zones. Owerri zone 
however recorded the highest percentage 
occurrence among the fungal isolates. The 
sanitary conditions as well as the nature and 
volume of activities around the markets 
could be important.     

Staphylococcus sps recorded the highest 
percentage occurrence of 43.5% among 
bacteria. This could be as a result of the 
hardy nature of the genera which enables 
them to withstand the low water activity and 
high salt content of snuff. Though 
Staphylococcus species don t grow outside 
the body, they are however hardy and 
though not spore formers, they may remain 
alive in a dormant state for several months 
when dried in dust, pus, or sputum 
(Greenwood et al., 1992). Possible species 
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of Staphylococcus that are pathogenic to 
man include S. aureus, S. epidermidis and S. 
saprophyticus (Prescott et al., 2005).  

Micrococcus sps recorded the percentage 
occurrence of 34.8%. This high percentage 
occurrence of the organism in snuff samples 
could be attributed to their resistance to 
desiccation and nutrient deprivation 
(Greenwood et al., 1992 and Tolaro, 2005). 
The organism, being a normal flora of the 
human body may have been introduced into 
the snuff by the handlers in the course of 
processing and packaging the snuff (Ehiri et 
al., 2001 and Nwanze et al., 2010).   

Bacillus sp recorded a percentage 
occurrence of 10.9%. As a spore former and 
ubiquitous organism, Bacillus could have 
been introduced into the snuff from the 
environment during the processing of 
tobacco leaves to snuff. The spores could be 
resistant to the conditions of curing (Bhoola 
et al., 1992; Imamura et al., 1994; 
Nicholson and Setlow, 1990; Rubinstein, 
2000 and Rubinstein et al., 2001). Bacillus 
has potential health implications (Ayo-
Yusuf et al., 2000 and Prescott et al., 2005). 
Streptococcus sp recorded the least 
percentage occurrence of 10.9% in the 
samples. This organism is a commensal in 
human body which could have been the 
sources of the organism in the snuff. Some 
strains of the organism have been implicated 
in dental caries (Greenwood et al., 1992).   

This could be a serious health concern since 
some snuff users either sniff up or tuck it 
between the lower lip and the gum (Tansey 
1975 and Ayo-Yusuf et al., 2000). Also, 
some content of tobacco and snuff might 
have enhanced the growth of Streptococcus 
sps as reported by Keen and Johnson (1999) 
and Lindermeyer et al. (1981). The markets 
where the snuff are sold were in poor 
sanitary conditions and most of the snuff 

vendours were observed to also sell other 
items, including perishables, thus giving 
room for possible cross contamination. 
Rhizopus sps recorded percentage 
occurrence of 22.2%. Rhizopus species are 
spore formers and these spores could illicit 
allergic reactions in humans. Some of such 
fungi and actinomycetes in tobacco and its 
products and their health implications have 
been reported (Kurup et al., 1983 and 
Verweij et al., 2000).   

Contamination by these fungi and their 
spores could have resulted from processing 
with contaminated materials such as dirty 
pestles, mortars, stones, machines, and even 
cellophane papers. The level of activities 
going on around the environment of the 
processing also tend to boast the microbial 
load of the resulting products and the 
selective effect of the process on the ecology 
of the surviving microbial populations 
(Thatcher and Clark, 1973).   

Aspergillus sps recorded percentage 
occurrence of 27.8%. They can be found in 
hay, soils, and compost piles (Eicker, 1972). 
These spores and ubiquitous nature of 
Aspergillus can explain their relative high 
percentage occurrence in snuff. Some 
Aspergillus species could be dangerous, 
having been implicated in food 
contamination (aflatoxins), aspergillosis, 
increased incidence of severe asthma, 
sinusitis and chronic bronchitis (Chester et 
al., 1971; Fisher et al., 1981 and Willey et 
al., 2008). Also, in Imo State, most snuff 
users are elderly people, with lower 
immunity and other health conditions. This 
opportunistic pathogen is reported to infect 
immunocompromised individuals with high 
mortality (Willey, 2008). However, this may 
not be significant as a few spores may not be 
enough to establish respiratory mycosis 
(Greenwood et al., 1992).   
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Table.1 Mean Total Aerobic Microbial Counts for Different Zones (cfu/g) 

Location  Bacterial counts Fungal counts  

Okigwe 5.67x104 ± 2.62 1.2x103±0.28  

Owerri 4.95x104 ± 2.28 2.4x103±1.67  

Orlu 2.85x104 ± 2.06 1.0x103±0.00  

No statistical difference was observed among counts from different zones for both bacteria 
and fungi at P>0.05   

Table.2 Percentage Occurrence of Each of the Bacterial Isolates 

ZONES Bacillus 

 

Micrococcus  Staphylococcus Streptococcus %Occurrence b 

Okigwe 1 8 7 2 39.1 

Owerri 2 5 5 1 28.3 

Orlu 2 3 8 2 32.6 

%Occurrence a 10.9 34.8 43.5 10.9 100 

 

a = % Occurrence of individual isolate across the zones 
b = % Occurrence of total isolates from each zones 
Numbers represent the frequency of occurrence of individual isolate in the zones   

Table.3 Percentage Occurrence of Each of theFungal Isolates 

Location Rhizopus Penicillium Aspergillus % Occurrence b  

Okigwe 1 2 3 33.3  

Owerri 2 3 2 38.9  

Orlu 1 4 0 27.8  

%Occurrence a 22.2 50 27.8 100  

 

a = % Occurrence of individual isolate across the zones 
b = % Occurrence of total isolates from each zones 
Numbers represent the frequency of occurrence of individual isolate in the zones   
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Fig.1 Percentage Distribution of Bacterial and Fungal Isolates in Different Zones  

Penicillium sps recorded the highest 
percentage occurrence of 50%. This could 
equally be attributed to their resistant 
spores and ubiquitous nature. Snuff has 
low water activity and is hygroscopic in 
nature. Penicillium species have been 
reported to grow under such conditions 
(Willey et al., 2008). As Penicillium 
species are normal microbiota of external 
ear, they may have been introduced into 
the snuff in the course of processing and 
handling of the snuff (Willey et al., 2008).  

References   

Alexopoulous CJ, Nums CW. 1979.  
Introductory Mycology. 3rd edn.  
John Wiley and Sons  Publishers, 
Edinburgh. 

Ayo-Yusuf AO, VanWyk C, VanWyk 
CW, De Wet I. 2005. Smokeless 
Products on the South African 
Market do Not Inhibit Oral Bacteria 
Flora: A Pilot Study. The Southern 

African Journal of Epidemiology and 
Infection. 20(4), 136-139. 

Barnett HL, Hunter BB. 1972. Illustrated 
Genera of Imperfecti Fungi. 3rd edn. 
Burgress Publishing Company, 
Minnesota, Lest. 

Bhoola KD, Figueron CD, Worthy K. 
1992. Bioregulations of Kenins: 
Kallikreins, Kininogens and 
Kinnases. pharens and Kinnases. 
Pharmacological Review. 44, 1-80. 

Cheesbrough M. 2005. Biochemical Test 
to Identify Bacteria: District 
Laboratory Practice in Tropical 
Countries. 2ndedn. Cambridge 
University Press, London. 62-70. 

Chester GK, Joseph MB, McManus EJ, 
Young LS. 1971.  Fungal Infections 
in Compromised Patient. New 
Zealand Journal of Medicine. 59, 
243-246. 

Ehiri JE, Azubuike MC, Ubaonu CN, 
Anyanwu EC, Ibe KM, Ogbonna 
MO. 2001. Critical Control Points of 



Int.J.Curr.Microbiol.App.Sci (2014) 3(9) 366-373   

372

 
Complementary Food Preparation 
and Handling in Eastern Nigeria. 
Bulletin of the world Health 
Organization. 79, 423  433. 

Eicker  A. 1972.  Occurrence and Isolation 
of South African Thermophilic 
Fungi. South African Journal of 
Science. 68,150-155. 

England LZ, Levin RJ, Mills JC. 2003. 
Adverse Pregnancy Outcomes in 
Snuff Users. American Journal 
Obstetric and Gynecology. 189, 939 

 943. 
Fawole MO, Oso BA. 2000. 

Characterization of Bacteria: 
Laboratory Manual of Microbiology. 
4thedn. Spectrum Books Limited. 
Ibadan, 24-33. 

Feyeraband AC, Russell MAH. 1970. 
Improved Gas Chromatographic 
Method and Micretraction Technique 
for Measurement of Nicotine in 
Biological Fluids. Journal of 
Pharmacology. 31, 37 -76. 

Fisher BD, Konsech JK, Kuri LS. 1981. 
Invasive Aspergillosis. American 
Journal of Medicine. 71, 571  573. 

Fletch JT, Lucas GB, Wetty RS. 1967. 
Fungi Isolation from Tobacco. 
Phytopatholgy. 57, 458-459 

Greenwood D, Slack RCB,  Peutherer JF. 
eds. 1992. Medical Microbiology. A 
Guide to Microbial Infection 
Pathogenesis Immunity, laboratory 
Diagnosis and Control. 14thedn. 
Longman Group, London, 203  210. 

ICMSF 1974. International Commission 
on Microbiological Specification for 
Food Sampling for  

Microbiological Analysis: 
Principles and Specific Applications. 
University of Toronto, Canada, 1-18. 

Imamura TR, Pike N, Rotempa J, Travis J. 
1994. Pathogenesis of Periodontitis: 
A Major Arginine Specific Cysteine 
Proteinase from Porphromonas 

gingivalis Incluces Vascular 
Premabiliy Enhancement Through 
Activation of the Kallikran/kinin 
Pathway. Journal of Clinical 
Investigation. 94, 361-367.   

Keen K, Johnson RB. 1999. The Effects of 
Nicotine on Growth of Streptococcus 
mutans. Mississippi Dental 
Association Journal. 55, 38-39.  

Kurup VP, Resrick A, Kagan SL, Cohen 
SH, Fink JN. 1983.  Allergic Fungi 
and Actinomycetes in Smoking 
Materials and their Health 
Implications. Mycopathologia,  
82(1), 61-64.     

Lindermeyer RG, Baun RH, Hsu SC, 
Going RE. 1981. In-vitro Effects of 
Tobacco on the Growth of Oral Car 
of Tobacco on the Growth of Oral 
Carcinogenic Streptococci. JADA. 
103, 719-722. 

Nicholson W, Setlow P. 1990. 
Sporulation, Germination and 
Outgrowth. Molecular Biological 
Methods for Bacillus. In C.R. 
Harwood and S.M. Cutting ed. John 
Willey and Sons Inc., New York, 
439-442. 

Nwanze PI, Eleke FN, Okechi RN, Ibe IJ. 
2010. Bacteriological Evaluation of 
Suya Sold at Federal Polytechnic 
Nekede, Owerri. International 
Journal of Environmental Health and 
Human Development. 11(1), 15-19. 

Ogundero VW. 1980. Thermophilic 
Mycroflora of Cigarettes and Cured 
Tobacco Leaves. Mycopathologia. 9-
11.  

Prescott LM Harley TP, Kleins DA. 2005. 
Microbiology  of Foods: 
Microbiology. 6thedn. McGraw Hill 
Co. New York, 937-960.  

Rubinstein I. 2000. Subtilisin Increases 
Macromolecular Efflux from the 
Oral Mucosa. Clinical Diagnostic 
Laboratory and Immunology. 7, 794-



Int.J.Curr.Microbiol.App.Sci (2014) 3(9) 366-373   

373

 
802. 

Rubinstein I, Potempa J, Travis J, Gao XP. 
2001. Mechanism Mediating 
Porphyromonas gingivalis Gingipain 
RGPA Induced Oral Mucosa 
Inflamation Invivo Infection. 
Immunology. 69, 1199-1201. 

Rubinstein I, Pederson GW. 2002. 
Bacillus species are Present in 
Chewing Tobacco Sold in the United 
States and Evoke Plasma Exudation 
from Oral Mucosa. Clinical and 
Diagnostic Laboratory Immunology. 
9(5), 1057-1060.  

Russell MA. 1980. A New Age for Snuff . 
Lancent. 816-819.  

Tansey MR, Brock TD. 1972. The Upper 
Temperature Limit for Eukaryotic 
Organisms. Procedure of Natural 
Academy of Science. USA. 69, 
2426-2428 

Tansey MR. 1975. Isolation of 
Thermophilic Fungi from Snuff. 
Applied Microbiology. 29(1), 128-
129.  

Thatcher FS, Clark DS. 1973. 
Microorganisms in Foods. 2ndedn.    
University Press, Toronto, Canada, 
5-7. 

Tolaro KP. 2005.  Applied Microbiology 
and Biotechnolgy-Foundation in 
Micrbiology. 5thedn. McGraw Hill 
Co. New York, 811-820. 

Ureme SO, Ibeagha ID, Maduka IG, 
Ibegbulam OG. 2007. The 
Concentrations of Methaemoglobin, 
Carboxyhaemoglobin and Some 
Haematological Parameters in 
Tobacco Snuff Addicts in Igbos of 
Nigeria. Nigerian Journal of 
Physiological Science. 22(1-2),  27-
30. 

Varman SK. 1991. The Isolation of Nine 
species of Aspergillus in Stored 
Leaves of Chewing Tobacco. Journal 
of Oncology. 201(1), 13 

Verweij PE, Kerremans JJ, Voss A, Meis 
JFGM. 2000.  Fungal Contamination 
of Tobacco and Marijuana. Journal 
of American Medical Association. 
284(22), 2875. 

Weintraub JA, Burt BA. 1987. Periodontal 
Effects and Dental Caries Associated 
with Smokeless Tobacco Use. Public 
Health Rep. 102:30-35. 

Wightman WG. 1956.  The Products of 
Tobacco. Mc Graw Hill Inco. 
London. 480-481 

Willey JM, Sherwood LM, Woolverton, 
CJ. 2008. Microbial Interactions: 
Prescott, Harley, and Klein s 
Microbiology. 7th edn. McGraw- Hill 
Inc. New York. 734-740   


