
Suleiman et al., JMES, 2017, 8 (10), pp. 3423-3432 3423 

 

JMES, 2017 Volume 8, Issue 10, Page 3423-3432 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

Most of the synthetic compounds that were used as corrosion inhibitors even though have good anti-corrosion 

properties in most cases are highly toxic to both human beings and the environment. The synthetic chemical 

based inhibitors can cause temporary or permanent damage to organ systems such as kidney or liver, or disturb 

the biochemical processes in human beings [1]. The toxicity may manifest either during the synthesis of the 

compound or during its applications. Thus, the development of novel and nontoxic corrosion inhibitors from 

many parts of low-cost natural substances has been regarded as an economic, strategic, and environmentally 

plausible route. The discovery of plant products as environmentally friendly corrosion inhibitors are a 

fundamental field of study. The electronic and molecular structures in plant products resemble to those of usual 

inhibitor molecules [2-7].  

Acacia sengalensis (AS) (gum Arabic) tree is a small deciduous acacia tree known by the common names 

Rudraksha, Gum Acacia, Gum Arabic Tree, or Gum Senegal Tree in English. It belongs to leguminosae family. 

It is native to semi-desert regions of sub- Saharan Africa as well as in Asia. It produces gum Arabic, which is 

used as a food additive in crafts and as a cosmetic. While the second plant is Acacia tortilis (AT) is known as 

Umbrella thorn, Israeli Babool and belongs to leguminosae family. It is found in the northern part of the 

Nigeria, savanna and Sahel of Africa and Grewa venusta (wild jute) (GV), tree  is a shrub  that grows up to 10.5 

m tall and is called wild jute in English and belong to tiliaceae family [8].      
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Abstract 

An attempt were made to characterize the stems of three plant extracts of Acacia 

Sengalensis (gum arabic) (AS), Acacia tortillis (umbrella thorn) (AT) and Grewa venusta 

(wild jute)(GV) plants by quantitative analyses (phytochemical screening), atomic 

absorption spectrometry (AAS), Fourier transforms infrared spectroscopy (FT-IR) and 

Gas chromatography-mass spectrometry (GC-MS) techniques. The plants extracts were 

extracted in 1.5 litres of 70% ethanol and 30% distilled water as solvent using maceration 

method. Atomic absorption spectrophotometry (AAS) was used to determine the 

concentration of metallic ions in the plants. FT-IR was carried out using model-8400S 

spectrophotometer Schmadzu machine. GC-MS model 2010 Plus Schmadzu was also 

used to analyze the extracts. The phytochemical screening revealed that the extracts of 

the plants contain tannins, alkaloids, flavonoids, saponins, glycosides and volatile oils in 

varying amounts. Equally, the results of AAS revealed the presence of metallic elements 

of Ca, Mg, Cr, Mn, Co and Zn in the extracts of the plants. The FT-IR and GC-MS 

analyses revealed the presence of hydroxyl (OH), amino (NH), acetylene (¹CH), aliphatic 

(methyl and methylene (CH3, CH2)), aromatic compounds such as methyl ester 

(C19H36O2), 1,2-Benzenediol (C6H6O2) and 3-tert-butylsulfanyl-4 (C9H10F6N2S). 

Accordingly, the presence of phyto-constituents most especially those containing 

heteroatoms such as O, N, S and aromatic functional groups  that have been found to be 

present in the plant extracts are indication of their potentials for use in the formulation of 

organic inhibitors for materials protection.                           
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