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                                       Abstract 

Background: Teak (Tectona grandis) from the family Verbenaceae/Lamiaceae is indigenous 

to India, other tropical countries, and one of the naturally discovered plants to be known by 

scientists due to its high potential and effectiveness in disease preventive and curative action. 

The present study evaluated the phytochemical composition, anti-microbial activity of 

methanol and aqueous extract of Tectona grandis leaf, and characterized the extracts using 

thin-layer chromatography (TLC). Methods: The phytochemical, anti-microbial activity thin 

layer chromatography (TLC) analysis was conducted using established 

protocols. Results: The results revealed that the methanol extract of teak plant leaves 

contains steroids, tannins, saponin, coumarin, protein, carbohydrates, alkaloids, diterpenes, 

phytosterol, phlobatannin while the aqueous extract contains tannins, saponin, coumarin, 

protein, carbohydrate, alkaloid, diterpenes, phytosterol, and phlobatannins. The methanol 

extract of Tectona grandis showed the highest activity on S. epidermasis (14mm) and against 

S.aureus (10mm) at a concentration of 40mg/ml followed by the activities of aqueous extract 

of teak plant leaf against Candida Albicans (8mm) at a concentration of 40mg/ml. The extract 

had no inhibitory effect at all other concentrations. Conclusion: The result confirmed 

that Tectona grandis contain several bioactive phytochemicals that can be explored for the 

treatment of pathogenic microorganism. 
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1.0 Introduction 

Medicinal In recent times, microbial 
resistance to existing antibiotics has 

increased, turning researchers' attention 
to natural antimicrobial compounds in 

medicinal plants[1]. This Increased 
opposition by microorganisms to 

industrial antibiotics is due to drug use 

and misuse [2]. Consequently, scientists 
have increasingly recognized plant 

remedies as a very important affordable 
substitute to industrially produced 

antibiotics for treating opportunistic and 
pathogenic bacterium infections and 

others[3-6]. 

Nature has provided a remedy store to 
heal all mankind's ailments Plants are 

valuable sources of a vast ascendancy of 
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chemical compounds synthesized and 

accumulated in different parts of the 
plant body [7]. Scientists have conducted 

so much research on the natural product 
in search of a replacement and more 

affordable remedies to the problem. In 
recent years, primary health care has 

steadily increased throughout the world. 
Traditional plant medicines serve as a 

source of different types of active 

principles, and the WHO estimates that 
70% of the world's population still relies 

on herbal medicines [8].  

Of the 2,25,000 plant species in total, 
only less than 10% have been studied for 

medicinal purposes to date [9,10]. Plant 
phytochemicals target the biochemical 

pathway and are therefore safer than 
synthetic drugs. In developing countries 

where infectious diseases are endemic 
and mother health facilities and care 

services inadequate, medicinal plants are 

of great value [11].  

Teak, botanically known as Tectona 
grandis from the 

Verbenaceae/Lamiaceae family, is 
indigenous to India and other tropical 

countries and also one of the naturally 
discovered plants to be known by 

scientists due to its high potential and 
effectiveness in disease preventive and 

curative action [12,13]. These plants are 
used for treating chronic infections such 

as bronchitis, hyperacidity, dysentery, 

diabetes, leprosy, astringent, 
anthelmintic, and dysentery [14].  

Furthermore, the plant has been 

reportedly used in traditional medicine 
against bilious headaches and swelling. 

these are used to treat inflammatory 
swelling as well [15]. Teak is well known 

for its durability and opposition to insects 
from ancient times. The present study 

aims to evaluate the phytochemical 
composition, anti-microbial activity of 

methanol and aqueous extract of Tectona 

grandis leaf and characterized the 

extracts using thin layer chromatography 

(TLC). 

2.0 Materials and methods 

2.1 Test organisms 

Stock cultures of pure isolate were 

obtained from the microbiology 
laboratory of Ibrahim Badamasi 

Babangida University Lapai (IBBUL) Niger 
state. The bacteria used for this study 

includes: Staphylococcus epidermides 

and Staphylococcus aureus, while the 
fungi species used is candida ablicans. 

2.2 Sample collection and 

preparation. 

The teak plant (Tectona grandis) leaf was 

collected from Dendo Secondary School, 
Agaie, Niger State, Nigeria and was 

identified at NCRI Badeggi during the 
period of June-July 2019.The teak leaf 

was washed under running water, air-
dried for three weeks, and then ponded 

by mortal and pistol until smooth powder 

was obtained. The sample was stored in 
an airtight container for further study.  

2.3 Solvent extraction  

The leaf extract was prepared by adding 
50g of powdered sample each to 500ml 

of methanol and water and kept at room 
temperature for 72 hr. The filtrate was 

collected by filtering the mixture using 
what man filter paper No.1 and the 

methanol extract was concentrated using 
a rotary evaporator, and stored in the 

fridge at 4oC. The aqueous extract was 

evaporated in on a steam bath at 93oC. 
After drying, the extract was packed in a 

container and stored in the fridge at 4oC 
for further uses.  

2.4 Phytochemical screening 

The crude methanol extract and aqueous 

extract of the teak plant leaves were 
evaluated for phytochemical composition 

including the steroids, tannins, saponin, 
coumarin, protein, carbohydrates, 
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alkaloids, diterpenes, phytosterol, 

phlobatannin, anthocyanine, emodin and 
amino acid using the standard protocols 

[16-20]. 

2.5 Analysis of antimicrobial activity 

 The antimicrobial activities of crude 

methanol extract and aqueous extract of 
the teak plant leaves were evaluated 

using agar well diffusion method as 
described by Yusuf et al.[21] The 

antibacterial activity was expressed as 
the mean zone of inhibition diameters 

(mm) produced by the plant fractions.  

2.6 Thin layer chromatography TLC 

The thin layer analysis of the crude 

methanol extract and aqueous extract of 

the teak plant leaves were conducted as 
described in previous study [22]. The TLC 

were conducted with solvent mixture of 

ratio (8:2:1) of 

hexane:chloroform:methanol and were 
observed under the flourescence. 

2.7 Data analysis. 

All analysis was conducted in triplicate 

and analyzed using statistical package for 
social science (SPSS) version 16 and 

presented as means value.  

3.0 Results 

3.1 Characteristic of the extract 

Table 1 shows the percentage yield of the 
extract. The methanol solvent produced 

the highest yield (9.64%) compared to 
the aqueous extract (9.06%). The 

characteristic of the extract including the 
color and texture of each extract are also 

presented in table 1. 

Table 1: Percentage yield and characteristic of the plant extract

Plant extract Weight of 
plant sample 

(g) 

Weight of 
extract (g) 

Yield (%) Colour Texture  

Methanol 
extract  

50g 4.82g 9.64% Dark 
red(maroon) 

Sticky 

Aqueous 

extract  

50g 4.53g 9.06 Deep dark 

red(maroon) 

Not 

sticky 

3.2 Phytochemical composition 

 The phytochemical composition of the 

aqueous and methanol extract of teak 
plant leaves is presented in table 2. The 

methanol extract of teak plant leaves 
contains steroids, tannins, saponin, 

coumarin, protein, carbohydrates, 
alkaloids, diterpenes, phytosterol, 

phlobatannin while Anthocyanine, 

emodin, amino acid were absent. The 
aqueous extract contains tannins, 

saponin, coumarin, protein, 
carbohydrate, alkaloid, diterpenes, 

phytosterol, phlorotannins while steroid, 
anthocyanin, emodins, amino acid, and 

phytosterol, were absent. 

3.3 Antimicrobial activity 

The anti-microbial activities of methanol 

and aqueous extract of Tectona 
grandis leaf are shown in Table 3. The 

methanol extract of Tectona 
grandis showed the highest activity 

on S.epidermasis (14mm)  and against 
S.aureus (10mm) at a concentration of 

40mg/ml followed by the activities of 

aqueous extract of teak plant leaf against 
Candida Albicans (8mm) at a 

concentration of 40mg/ml. The extract 
had no inhibitory effect at all other 

concentrations. 
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Table 2: Phytochemical constituent of both methanol and aqueous extract of teak plant leaves 

Phytochemical Methanol extract Aqueous extract 

Steroid + _ 

Tannin + + 

Saponin ++ + 

Anthocyanine _ _ 

coumarin + + 

Emodins _ _ 

Protein + + 

Amino acid _ _ 

Carbohydrate + ++ 

Phytosterol ++ ++ 

Alkaloid + + 

Diterpenes ++ + 

Phlobatannins ++ ++ 

Key: +=positive. - =negative. ++= highly positive 

3.4 Thin Layer Chromatography 

The thin layer chromatography of the 
extract is shown in figure 1.  with a 

solvent mixture of ratio (8:2:1) of 
hexane:chloroform: methanol, several 

bands representing different bioactive 
compounds were observed.  The bands 

were visualized under the florescence 
light. The bands were scraped 

reconstituted and processed for future 
characterization 

Table 3: Zone of inhibition(mm) of methanol and aqueous extract of Tectona grandis leaf on 
the test organism. 

Test M.E.T.P.L (mg/ml) A.E.T.P.L (mg/ml) 

Organism 40 20 10 5 40 20 10 5 

S.epidermasis 14mm _ _ _ _ _ _ _ 

S.aureus 10mm _ _ _ _ _ _ _ 

C.ablicans _ _ _ _ 8mm _ _ _ 

Key:(-) =No zone of inhibition, mm: millimeter, M.E.T.P.L; methanol extract of Tectona 

grandis leaf A.E.T.P.L; aqueous extract of Tectona grandis leaf 



P a g e  | 5 

 

 

Citations: Muhammed, H., Abdullahi, L.H., Mayaki, F.G., and Boko, U.H. (2021). Phytochemical compositions, 

antimicrobial activities, and thin layer chromatography analysis of aqueous, and methanol extracts of Tectona grandis 

leaf. AROC in Natural Product Research. AROC in Natural Product Research, 01(01); 044–051 

 
 

 

Figure 1: The thin layer chromatography of the extract 

 

4.0 Discussion 

The result of phytochemicals screening of 
methanol and aqueous extract indicated 

the presence of tannins, saponin, 
coumarin, protein, carbohydrates, alkaloid, 

diterpenes, phytosterol, phlorotannins with 
steroid been present in methanol extract 

but absent in aqueous extract. The 

presence of these phytochemicals in the 
methanol and aqueous extracts of Tectona 

grandis may suggest that the antimicrobial 
activity may be due to those components, 

which are well known for their interactions 
with proteins and enzymes of microbial cell 

membrane [23].  

They are also active in destroying the 

structure of cell membranes thereby 
inhibiting various cell functions leading to 

death of the microbes [23].  Alkaloid and 
flavonoid have also been reported for 

antioxidant, antimicrobial, and 
antiparasitic activities [24-28]. Therefore, 

it can be explained why these plants have 

common usage as a remedy to cure some 
ailments.  This study will, hopefully, lead to 

further research with Tectona grandis and 
the identification of more biologically active 

compounds. 

These compounds are found to be 

biologically active and therefore, aid in the 
antimicrobial activities. These secondary 

metabolites exert antimicrobial activity by 
different mechanisms; tannins have been 

found to react with proline-rich protein to 

from irreversible complexes [29], resulting 
in the inhibition of cell protein synthesis. 

Herbs that have tannins as their major 
components are astringent in nature and 

are used for treating intestinal disorders 
such as diarrhea and dysentery [30]. 

Therefore, these observations could 
support the use of this plant in herbal cure 

remedies. The presence of saponins lend 
credence to the use of this plant in 

managing inflammation [31]. Flavonoids 
have also exhibited a wide range of 

biological activities; such as antimicrobial, 
antioxidant, anti-inflammatory, analgesic, 

anti-allergic and cytostatic properties [32]. 

Antimicrobial activity Both the methanol 
and aqueous extracts showed varying 

degree of antimicrobial activity against the 
test organisms (Table 3).  

These phytochemicals might be the reason 

for their antimicrobial activities. Some 

studies also reveal that Tectona 
grandis possess anti-inflammatory, 

antipyretic, antidiabetic, antiulcerogenic, 
antioxidant, antidiuretic, antimicrobials, 
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antiasthmatic, antitumor, and anti-

glycemic properties. Tectonna grandis is 
also known to be useful for the treatment 

of hyperacidity, bronchitis, leprosy, 
biliousness, diabetes, fever relief, and 

dysentery all of which may be due to their 
high level of phytochemical constituent. 

These results also show that the 
phytochemical constituent of Tectona 

grandis is the backbone of the 

effectiveness for their mode and 
mechanism of action in disease curing and 

preventing properties. 

5.0 Conclusion 

Conclusively this research indicates that 

methanol and aqueous extract of teak plant 
leaf (Tectona grandi) contain antimicrobial 

properties the test isolate and the result 
obtained shows that the 

isolate(microorganism) responded to the 
extract at different concentration. The 

result also confirmed that Tectona grandis 

can be explored for the treatment of 
pathogenic microorganism. 
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