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ABSTRACT 
Essential minerals are those that are necessary for normal physiological and biological 
functions of human body. They act as catalysts such that only trace amount are necessary for 
cellular function. The study analyzed nine (9) different sex-drive herbal preparations used in 
the North-western part of Nigeria for essential minerals using Atomic Absorption 
Spectrophotometric (AAS) method in order to ascertain relationship between sex-drive and 
the mineral content of these herbal medicines. The result obtained shows the range of the 
mean concentration of Fe, Cu, Mn, and Zn to be (231.13-440.64)µg/g, (7.74 - 25.93)µg/g, 
(14.09 - 59.66)µg/g and (6.86 -74.41)µg/g respectively. The presence of Fe, Cu and Zn 
indicated the potential role of these herbal preparations in alleviation of sexual dysfunction 
problems and serves as sex-drivers. The average concentration of Cu and Zn obtained in the 
samples were above the World Health Organization (WHO) and US Food and Drugs 
Administration (FDA) permissible limit in herbal drugs as Cu (20ppm) and Zn (50ppm). The 
consumers’ of these products need to be cautioned otherwise the tendency of overload which 
will further result to health hazard is certain. 
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INTRODUCTION 
Herbal medicines have been used for solving 
wide range of health challenges including 
sexual-dysfunction and other related problems 
such as sexually transmitted diseases, erectile 
dysfunctions, and fertility problems, cervical 
and prostate cancers. Some of these medicines 
are considered more effective, where modern 
medicine has either failed to produce equally 
good results or has simply ignored the need for 
systematic attention and research (Verma and 
Singh, 2008; Okigbo and Mmeka, 2006; 
Twumasi, 2005; WHO, 2003; Yeboah, 2000). 
Sex-drive is a biological need or craving that 
inspires individuals to seek out and become 
receptive to sexual experiences and sexual 
pleasure according to Baumeister et al. (2001). 
Chronic illness/disorder such as cardiovascular 
disease, diabetes, arthritis, high-blood 
pressure, enlarge prostates (in men), 
Parkinson’s disease and cancer can have serious 
effect on biological drive and psychological 
motivation for sexual desire, functioning and 
response of an individual (Levine, 2003; Regan 
and Atkins, 2006). According to DeLamater and 
Sill, (2005), the use of anticoagulants, 
cardiovascular medications, medications to 
control cholesterol, and medications for 
hypertension by women contributed to low 
levels of desire, while in men, only the use of 
anticoagulants and medications for 

hypertension was related to low levels of desire 
(DeLamater and Sill, 2005). 
Literature have documented the use of plants 
in the traditional medicine systems of many 
cultures (Chang and But, 2001) and North-
western part of Nigeria inclusive. Some of these 
plants are used for the preparation of herbal 
medicines for the treatment of several disease 
conditions including sexual dysfunction. Several 
studies have also been conducted on essential 
minerals content of herbal medicines. 
However, limited and scanty information are 
available with respect to their relationship with 
certain disease condition most especially in 
Nigerian herbal medicine system despite high 
level of reliance on them as source of 
treatment (Chizola and Franz, 1996). This fact 
therefore, necessitate the need for this study 
which analyzed some essential minerals 
(copper, iron, manganese and zinc) content of 
sex-drive herbal preparations commonly sold in 
the markets of the North-western states of 
Nigeria in order to ascertain their presence and 
possibly relate them to sexual dysfunction/sex-
drive conditions. Literatures have reported 
several techniques such as atomic absorption 
spectrometry (AAS); atomic emission/ 
fluorescence spectrometry (AES/AFS); 
inductively coupled plasma optical emission 
spectrometry (ICP-OES); inductively coupled 
plasma mass spectrometry (ICP-MS); X-ray 
fluorescence (XRF); anodic striping 
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voltammeter (AVS) and neutron activation 
analysis (NAA) that have been used for the 
determination of essential metals (Helaluddin 
et al., 2016). In this study Atomic Absorption 
Spectrometer (AAS) was selected to be used 
due to its availability, accessibility, simplicity 
of application, sensitivity and easy 
understanding principles (Skoog et al, 2007).  

 
MATERIALS AND METHODS 
Sampling 
The major popular Kurmi market in Kano State, 
Central market in Kaduna State, Central 
mosque market square in Katsina State, Central 
market in Kebbi State, Hadeja/Gujungu 
markets in Jigawa State, Gusau New market in 
Zamfara State were chosen as sampling sites 
and visited on market days for sample 
collection. Oral enquiry was conducted at the 
point of purchase where the sellers provided 
information on the samples and documented 
accordingly in the month of June 2015 
(Mohammed et al, 2016).  
Sample digestion Procedure 
The digestion procedure used for sample 
preparation was adopted from Sneddon et al. 
(2006) and validated by Mohammed et al. 
(2016). Finely powdered samples (1.0g) each 
were weighed into beakers and concentrated 
nitric acid (20 cm3) was added and kept for 24 
hours. The samples were carefully heated on a 
powered electrically connected sand-bath in 
fume hood chamber with periodic addition of 
concentrated nitric acid (10 cm3) until the 
production of red nitrous oxide (NO2) ceased. 
The samples were cooled and perchloric acid 
(HClO4) (4 cm3) was further added and heated 
until the clear sample solution was obtained. 
The samples were diluted with deionized 
water, filtered into volumetric flasks (100cm3) 
and then made up to the mark. This was 

transferred into a capped labeled plastic bottle 
and kept in fridge prior to analysis. A Blank 
sample solution was also prepared under the 
same experimental conditions used for the 
sample preparation, only that no sample 
analyte was involved in the process. 
Preparation of Standard Solutions 
1000ppm standards solutions of the metals of 
interest (Cu, Fe, Mn and Zn) were prepared by 
weighing out accurately 1.0g of the pure metal, 
dissolved in concentrated nitric acid  (10 cm3) 
and made up to the mark in 1 dm3 volumetric 
flask using deionized water (Dhanlal, 2000). 
Appropriate concentrations of working 
standards of the Cu, Fe, Mn and Zn were 
prepared from the stock solutions by dilution 
appropriate volumes in 100 cm3 volumetric 
flask with deionized water and transferred into 
capped plastic bottle prior to absorbance 
measurement using Atomic Absorption 
Spectrometer (SpectrAA 240 Model). 
Analytical Procedure  
The concentrations of Cu, Fe, Mn and Zn in the 
sex-drive herbal medicine samples were 
analyzed using SpectrAA 240 Model of Fast 
Sequential Atomic Absorption Spectrometer. 
The equipment was optimized and calibrated 
based on the operating conditions specified in 
Table 1. The data obtained were processed by 
calculating the actual concentrations in the 
samples analyzed using the relation in equation 
1. 

   ………… (1) 

where C is the concentration of the sample 
analyte in µg/mL; V is the volume of the 
sample solutions in cm3; W is the sample’s 
weight in grams and d.f is the dilution factor 
(Mohammed et al., 2016; Chionyedua et al., 
2015; AAS Manual, 1996). 

 
Table 1:- Instrumental Operating Conditions 

Element wavelength Detection limit 
(µg/ml) 

Slit width 
(nm) 

Lamp 
Current 
(mA) 

Nebulizer 
uptake 

Gas flow 
 (Air/acetylene) 

Cu 
Fe 
Mn 
Zn 

324.7  
 372.0 
279.5  
213.9 

0.02 
0.45 
0.03 
0.008 

0.5 
0.2 
0.2 
0.5 

3.0 
7.0 
5.0 
5.0 

5ml/min 
5ml/min  
5ml/min 
5ml/min 

13.5/2.0 
13.5/2.0  
13.5/2.0  
13.5/2.0 

 
Equipment Suitability Test 
In this study, suitability of the equipment was 
conducted and the method used was quality 
reference standards from which calibration 
curves of acceptable weighted-linear 
correlation coefficients (≥0.995) were 
generated and optimization of the equipment 
prior to  sample analysis.  

 
Statistical Data Analysis 
All the data obtained were subjected to 
statistical analysis using Microsoft Excel 2010 
and the final results reported as Mean, range 
and standard deviation (Kophkar, 2008). 
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RESULTS AND DISCUSSION 
Essential minerals are among the important 
micronutrients used in health care system due 
to realization of their importance in disease 
management, treatment and cure. The 
properties and activities of essential minerals in 
chemical reactions are the main reasons of 
their therapeutic activities (Elizabieta et al., 
2014), this therefore explained why their use 

has gained interest and popularity over the 
years globally in handling a wide range of 
diseases conditions. The relationships existing 
between the essential minerals (Cu, Fe, Mn and 
Zn) content of the herbal medicines analyzed 
and sexual dysfunction condition are explained 
with reference to previous literature (Moses et 
al., 2012). 

 

 
           

Figure 1 presents concentrations of the essential metals; Fe, Zn, Mn and Cu determined in sex-drive 
herbal medicines samples which were obtained from Kano (SD-Kn),  Kaduna (SD-Kd1, Kd2),  Katsina 
(SD-Ktn) and  Sokoto (SD1-Sok1, Sok2) states. The results shows the highest concentrations of Fe, 
Zn, Mn and Cu in Kaduna (SD-Kd2), Kaduna (SD-Kd2),  Katsina (SD-Ktn) and  Sokoto (SD- Sok1) as 
440.64±0.58, 74.41±0.20, 59.66±0.11 and 25.93±0.88 µg/g respectively which are depicted 
graphically. 
   
The Required Daily Allowance (RDA) values of 
Cu, Fe, Mn and Zn for adults were 900mg/day, 
8-18mg/day, 2.3-18mg/day and 8-11mg/day 
respectively (DRI, 2001) which indicated the 
highest concentration of Fe, Zn and Mn 
obtained in the sex-drive herbal medicines 
analyzed to be above the RDA value with only 
Cu below. Iron (Fe) is a necessary requirement 
for blood volume increase for all sex at all age 
groups (DRIs, 2001) for various functions among 
which is optimal sex performance. Zinc (Zn) 
increases semen volume and testosterone level 
for male sexual vitality, 30-60 mg per day has 
been recommended for male fertility while its 
deficiency result to infertility, impotency, or 
poor reproductive system development(Rungby, 
2010). Copper (Cu) plays a similar role with Zn, 
therefore its presence also contributes to 
enhance sexual activities. The presence of 
these essential metals are the contributing 
factors for the potentiality of these sex-drive 
herbal medicines, however, their consumption 
by the users’ have to be moderate otherwise it 
could lead to Fe, Zn and Mn overload or 
imbalance in the body system and results to 

health challenges. For example, zinc (Sun et al. 
2008) could affect pancreatic islet and cause 
development of diabetes due to production of 
reactive oxygen species (Khan and Awan, 2014) 
which could further decrease the insulin gene 
promoter activity and mRNA expression in 
pancreatic islet cells due to hyperglycemic 
condition according to the reports of Guidotti 
et al. (2010), Valko et al. (2005) and Galhardi 
et al. (2004).  
The traditional herbal medicine practitioners 
from the study area have a belief that pile 
(hemorrhoids or hemorrhoidal) disease 
condition is associated to consumption of oily 
and sugary food substances and is one of the 
factors contributing to sexual dysfunction. As a 
result some of them emphasized that the sex-
drive herbal preparations they administer has 
potential to flush-out both oily and sugary 
substances from the body system which in-turn 
restore vitality and sex-drive of an individual 
suffering from sexual dysfunction condition. 
Piles (hemorrhoids or hemorrhoidal) disease 
according to medical terminology is commonly 
observed in both men and women.   
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Its development is due to the excessive swelling 
or inflammation of blood vessels in and around 
the anal canal according to Schubert et al. 
(2009). Reese et al. (2009) reported that, the 
exact cause of symptomatic hemorrhoids is 
unknown, but number of factors which are 
suspected to  play a role includes, lack of 
exercise, low-fiber diets, prolong straining, 
intra-abnormal mass, genetics, prolong sitting, 
obesity, lack of valves within the hemorrhoidal 
veins and aging (Lorenzo-Rivero, 2009; Kaidar-
Person et al., 2007).  
 
CONCLUSION 
 The result of the study was able to establish 
that, sex-drive herbal preparations are 
popularly known and used in the North-western 
part of Nigeria. They are rich in Copper (Cu), 
Iron (Fe), Zinc (Zn) and Manganese (Mn). Their 
specific roles relates to sexual vitality includes 

links of copper with enzymes and proteins 
energy metabolism, iron links with hemoglobin 
formation and oxygen electron transfer, zinc 
links with increase semen volume/testosterone, 
and manganese links with 
development/metabolism has established a 
relationship between these metals and sex-
drive/desires due to the beliefs that they are 
capable of alleviating sexual dysfunction 
conditions and empowers sex-drive of the 
users. However, the essentiality of these 
minerals should not be considered as a warrant 
for indiscriminate and unregulated consumption 
of these herbal preparations for the sake of 
satisfying sexual desires, since essential 
mineral overload can also result to health 
challenges just as some of these herbal 
preparations could contain high level of non-
essential metals such as lead and cadmium. 
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