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Abstract 
Plants used in folk medicine can be the leaf, seed, or the whole plant that 

possess healing properties. Traditionally, some tribe use Nicotiana 

tobacum leaf juice for itchy eye remedies. Mineral, proximate, 

phytochemical and Infra-red analysis of Nicotiana  tobacum were 

evaluated. The analyses were carried out using various standard analytical 

techniques. The mineral compositions (mg/kg) sodium (32.019±0.001), 

potassium (153.000±0.011), calcium (47.200±0.002), calcium 

(47.200±0.002), magnesium (74.180±0.020), iron (1.080±0.002), 

zinc(0.304±0.010), manganese (1.100±0.012) and copper (0.013±0.001). 

The result of the vitamin C is (2.630±0.010). The proximate compositions 

(%) revealed ash content (6.900±0.200), moisture content (5.300±0.020), 

crude fat content (2.200±0.031), crude fibre content (23.900±0.130), 

protein content (29.500±0.015) and carbohydrate content (32.200±0.027). 

The qualitative and quantitative phytochemicals were alkaloids 

(15.033±0.016 %), flavonoids (2.735±0.011%), steroids (10.100±0.200 

mg/g), terpenoids (3.287±0.010 %) and glycosides (23.211±0.033 mg/kg). 

The functional groups showed the presence of primary amine, alkene 

functional groups, Sulfate. The results suggest that Nicotiana tobacum may 

be significant to achieve a sustainable  development in traditional medicine.  
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Introduction 
Plants used in folk medicine can be the 

leaf, seed, or the whole plant that 

possess healing properties, such plant 

include  Nicotiana tobacum .It is a 

genus of herbaceous plants and shrubs 

of the family solanace: that is 

indigenous to the Americas, Australia, 

South West Africa and the South 

pacific. Various Nicotiana tabacum 

species, commonly referred to as 

tobacco plants are cultivated as 

ornamental garden plant (Ren and 

Michael, 2001). Animals have 

evolved the ability to feed on 

Nicotiana species without being 

harmed. A protein of the white-brown 

complex sub family can be extracted 

from the leaves. It is an odorless, 

tasteless white powder and can be 

added to cereal grains, vegetables, soft 

drinks and other foods. It can be 

whipped like egg whites, liquefied or 

gelled and can be on the flavor and 

texture of a variety of foods, it is 

99.5% protein, contains no salt, fat or 

cholesterol, it is currently being tested 

as a low calorie substitute for 

mayonnaise and whipped cream. 

(Otsu et al., 2004). 

 According to Groark  ( 2012) fresh 

root is taken orally for asthma and 

indigestion. Fresh root is applied 

ophthalmically as drops for eyes 

bloodshot and other problems and 

seed is taken orally for rheumatism 

and to treat hoarsness.  

Since Nicotiana tabacum has been 

accorded with many medicinal 

benefits, the purpose of this work  is to 

analyse the leaves of this plant for 

their mineral, proximate, 

phytochemical and infra-red analysis 

of Nicotiana tobacum leaf content in 

order  ascertain  their nutrient  

contribution to  human and other 

livestock . 

    

MATERIALS AND METHODS 

Sample collection and preparations 

The leaves for this research were 

collected from a farm garden at 

Egbedore local Government area of 

Osun State, South West, and Nigeria. 

 It was washed, air-dried for about a 

week. The dried sample was grinded 

with mortar and pestle in the 

laboratory into a fine powdered and 
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kept in an air tight container for further analytical analysis 

 

Methods  

The mineral element 

The mineral element composition of the sample was analyzed using the official 

method of (AOAC, 2000).  

 

Proximate analysis  

The proximate composition of the sample was analyzed using the official 

method of (AOAC, 2000). The carbohydrate was   determined by difference  

 

Phytochemical analysis 

The powered sample was screened for various phytochemical constituents. 

Qualitative  and quantitative  phytohemical analysis  were  carried out  to 

confirm the  presence of the various  phytochemicals in the powdered  sample 

according  to the method of Sofowara  (1993 ) . 

 

Vitamins 

The various vitamins were determined using the method of AOAC (2000) 

The Infra-red of the leaves samples was carried using Fourier transform Infra-

red (FT IR) spectroscopy Perkin Elmer tutorial library model 

 

RESULTS AND DISCUSSION 

Table 1:Minerals analysis of Nicotina tabacum mg/kg (±sd) 

Parameters Compositions 

Sodium  

Potassium  

Calcium 

Magnesium 

Iron 

Zinc  

Manganese 

Copper  

32.019±0.001 

153.000±0.011 

47.200±0.002 

74.180±0.020 

1.080±0.002 

0.304±0.010 

1.100±0.012 

0.013±0.001 

 

  
Table 2:Proximate analysis of Nicotina tabacum (%) (±sd) 
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Parameters Compositions 

Ash content  

Moisture content  

Crude fat content  

Crude fibre content  

Protein content  

Carbohydrate content 

 

 

 

 

 

 

6.900±0.200 

5.300±0.020 

2.200±0.031 

23.900±0.130 

29.500±0.015 

32.200±0.027 

 

Table 3 :Qualitative  phytochemical analysis of Nicotina tabacum 

Parameters Constituents 

Tannins 

Total phenols 

Alkaloids 

Flavonoids 

Terpenoids 

Saponins 

Steroids 

Glycosides 

Anthraquinones 

-ve 

 -ve 

 +ve 

+ve 

+ve 

-ve 

                                                          

+ve                                                           

 +ve 

-ve 

+ve= presence of constituent, -ve= absence of constituent 

 

Table 4: Quantitative phytochemical analysis of Nicotina tabacum (±sd) 

and Vitamin C 

Parameters Compositions 

Alkaloids (%) 

Flavonoids (%) 

Steroids (mg/g) 

Terpenoids (%) 

Glycosides (mg/kg) 

Vitamin  C 

15.033±0.016 

2.735±0.011 

10.100±0.200 

3.287±0.010 

23.211±0.033                                    

2.630±0.010 

 

 

Table 5: Infra-red spectroscopy analysis of Nicotina tabacum leaves 

Characteristic band Wave number unit  Functional group 
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3400 – 3500 3431.66 NH (1o amine) 

2850 – 3000 2927.33 CH3, CH2, CH 

2280 – 2440 2354.37 P-H Phosphine 

1630 – 1680 1623.26 = C-H 

1350 – 1450 1393.00 Sulphate 

1230 – 1260 1236.21 Phosphonate  

1030 – 1060 1037.00 S-O sulfoxide 

700 – 900 771.76 S-OR  

600 – 700 665.28 C-H deformation 

500 – 540 529.53 S – S disulfide  

 

 

 

 
 

Table 1 shows the mineral composition of Nicotina tabacum. The sodium 

content was (32.019±0.001). Sodium is a very important mineral element that 

aids the transmission of nerve impulses as well as maintenance of osmotic 

balance of the cells. According to National Research Council (Akpabio and 

Ikpe, 2013; NRC, 1974;) the Recommended Daily Allowance for sodium is 

1100-3300mg/100g for adults. Deficiency of sodium may lead to dehydration 

or muscle cramp (Michael, 2007).  
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The potassium content was (153.000±0.011). According to National Research 

Council (1974), the Recommended Dietary Allowance of potassium is 1875-

5625mg/kg for adults. Potassium is very vital in regulation of water and 

electrolyte balance and acid-base balance in the body, as well as responsible for 

nerve action and functioning of the muscles. Deficiency of potassium leads to 

muscle paralysis (Michael, 2007). 

The value obtained for calcium was (47.200±0.02). It is significant in the 

development of muscles, nervous system, normal functioning of heart, blood 

clotting, teeth and bone development (Micheal, 2007).   

The iron content of Nicotina tabacum was (1.080±0.002) . According to Bolt 

and Bruggenwert (1978), the recommended daily requirement of iron for man 

is 6 – 40mg/kg. Iron is very important in the formation of haemoglobin in red 

blood cells and deficiency of iron leads to anemia. Nicotina tabacum could be 

used to improve the anemic condition of a patient. 

The manganese content of Nicotina tabacum was (1.100±0.012). The 

Recommended Dietary Allowance (RDA) for manganese varies between 

2mg/kg to 8mg/kg (Jones et al., 1985). Certain trace elements such as copper, 

iron, and manganese constitute essential part of any balanced diet. Some of 

them are micronutrient to the plants and if not present in the right proportion, 

may have adverse effect on human and plants. 

The content of copper was (0.013±0.001). The Recommended Dietary 

Allowance of copper according to Jones et al., (1985) is 3.5mg. Copper is very 

vital in diet because it is involved in the proper usage of iron especially for the 

synthesis of cytochrome oxidase, which contains both iron and copper. Excess 

copper can lead to jaundice (Wilson’s disease) (Stoker, 1976). 

The result of proximate analysis (%) in table 2 showed ash content to be 

(6.900±0.01). Ash in food contributes to the residue remaining after all the 

moisture has been removed as well as the organic material. Ash content is 

generally taken to be a measure of the mineral content of the original food 

(Onwuka, 2005). 

The table reveals the moisture content of Nicotina tabacum to be (5.300±0.02). 

This result indicated low shelf life of the fresh plant hence, long storage would 

lead to spoilage due to its susceptibility to microbial attack. This supports the 

practice of storage in dry form by users. Moisture content is among the most 

vital and mostly used measurement in the processing, preservation and storage 

of food (Onwuka, 2005; Akpabio and Ikpe, 2013) 
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The crude lipid content obtained was (2.200 ±0.013%). Lipid provides very 

good sources of energy and aids in transport of fat soluble vitamins, insulates 

and protects internal tissues and contributes to important cell processes (Jones 

et al., 1985, Pamela et al., 2005). Moreso, it is good to add lipid (fat) to most of 

our diets, because many body functions depend on lipids. 

The crude protein of Nicotina tabacum was (29.500±0.015% ). The plant is a 

moderate source of protein. According to Pamela et al., (2005), proteins from 

plant sources have lower quality but their combination with many other sources 

of protein such as animal protein may result in adequate nutritional value. 

The carbohydrate content of Nicotina tabacum was (32.200±0.027). The plant 

is a moderate source of carbohydrate when compared with the Recommended 

Dietary Allowance (RDA) of 130g (Pamela et al., 2005). The caloric value of 

Nicotina tabacum was 519.37±0.02 and it contribute to the caloric requirement 

of the body. 

The result of the qualitative and quantitative phytochemical/screening of 

Nicotina tabacum is presented in table 3 and 4. The tables reveal that alkanols, 

flavonoids, terpenoids, steroids and glycosides were present while tannins, 

saponins and anthraquinons were absent. Alkaloids (15.033±0.016 %), 

flavonoids  (2.735±0.011 %), steroids (3.287±0.010 mg/g), terpenoids 

(3.287±0.010 %) and glycosides (23.211±0.033 mg/g). Flavonoids  are 

important group of polyphenols  widely distributed among the plant flora. 

Numerous reports support their use as antioxidants  or free radical scavengers 

as well as quenchers of singlet oxygen formation (Kar, 2007; Ali and Neda, 

2011). The concentration of terpenoids  in the sample  could be used to explain 

the anti-inflammatory, sedative, insecticidal  and  neutrotoxic activities of the 

plant (Alan and Miller, 1996; Doughari et al.,2009 and Doughari, 2012 ). The 

glycosides are useful as cardiac stimulant and diuretics. They are also important 

source of steroidal hormones (Sarker and Nahar, 2007). Alkaloids have been 

found to be anti-bacterial activity, likewise it is used as an analgesics and 

narcotics for pain relief as reported by (Sofowora, 1979).    

The table 5 depicts the FT-IR spectrum of Nicotina tabacum leaves. The result 

of the analysis showed absorptions at various wave numbers in the functional 

group region and finger print region. At the functional group which runs from 

4000cm-1 to 1450cm-1, this consist of few peaks usually associated with the 

stretching vibration of functional group consisting of a primary amine – NH at 

absorption 3431.66cm-1 peak. At a wave number 2927.33cm-1 .It showed the 
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absorption of alkanes having CH3, CH2,  and CH groups in the sample. A 

phosphorous functional compound of phosphines  phosphorus bonded to 

hydrogen atom (P-H) absorbed at 2354.37cm-1. An alkene functional group of 

= C-H was absorbed at a wave number of 1623.26cm-1.  

However at the finger print region, it runs from 1450cm-1 to 400cm-1. At this 

region, the bending vibration, produces its own unique pattern of peaks. Sulfate 

was observed at the absorption peak (1393cm-1) phosphonate and sulfoxide 

were absorbed at a wave number (1236.21cm-1 and 1037cm-1) respectively. In 

addition, a functional group of sulphur banded to –OR extends at the absorption 

of 771.76cm-1. Carbon hydrogen deformation – C-H and disulfide –S-S-, were 

obtained at 665.28cm-1 and 529.53 respectively. 

The presence of amines in the sample  Nicotina tabacum  play an important role 

in the survival of life (Amine, 2014). The results showed that the sample can be 

used in industries for pest control and tanning of leather.  

However, the presence of phosphonate in the sample showed that the sample 

has a various practical application in industries, agriculture and medicine as 

well as in everyday life. Phosphonate ambering is used as pesticides, detergents 

and anti-corrosive agent. Apart from this, phosphonate can be employed as 

polent inhibitors of human and bacterial ensystem combalay  for pathological 

condition or infection. Hence, this accounts for the reason the sample is being 

used as part of herbs for treating convulsion in South Western Nigeria, (Burda, 

2013). The presence of phosphine in the sample is an indication that the sample 

can be used as the synthesis of various organic phosphorous compounds.  

In addition, the phosphine or phosphine-hydrogen is an effective and widely 

raised fumigant. Hence, the oil from the sample can be used for fumigation 

service (Assem and Takamya, 2007). In addition, the presence of disulphide in 

the sample showed its potential in the anti-clothing effect. 

Disulphide has been known to help in lowering blood lipids and blood pressure 

as seen in the garlic and onion (Andrews, 2007)     

 

Conclusion 

This study shows that Nicotiana tabacum leaves are good source of 

carbohydrate, fiber and minerals that are essential in the body system. These 

leaves are found to contain some important constituents needed to combat 

various kinds of infection in beings and it can also be used as medicine. 
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