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Introduction 

The genus Glauca (Family 

Thymelaeaceae) is a common plant genus 

comprising about 140-152 species distributed 

mainly in the tropical and southern Africa, although 

some species are found in Madagascar, western 

India and Arabia [1-3]. The species of this genus has 

attracted   attention due to its wider application in 

traditional medicine system in various parts of the 

world including Africa [4,5]. The extracts of the 

species were used to manage several ailments. For 

example, in Ethiopia and Kenya, the leave, root, and 
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A B S T R A C T 

Background:  Plants have been used for many generations for healing purposes, and 

screening of plant extracts have yielded positive results in the developments of clinically 

proven drugs.  Objective: The present study aims to phytochemically investigate and 

biologically evaluate the antimicrobial potential of Gnidia glauca gilg (root used to 

manage microbial infections in parts of Ethiopia).   Methods: Root of Gnidia glauca gilg 

was collected from wollega University Garden, Ethiopia.  The collected plant material was 

cleaned to remove the dust particulate and the bark was carefully removed from the root 

wood. The root back was cut into small pieces and shade dried at room temperature. The 

dried sample was grounded using electrical miller and sequentially extracted with n-

hexane and mixture of CHCl3-MeOH (1:1) ratio.  Antibacterial activity of the extracts was 

investigated against Staphylococcus aureus, Pseudomonas aeruginosa, Shigella 

dysenteriae, Escherichia coli and Salmonella typhimurium pathogens. Antioxidant 

activity of the CHCl3-MeOH (1:1) soluble fraction was evaluated using in vitro 2,2-

diphenyl-1-picrylhydrazyl (DPPH) assay. In addition, isolation and structural 

characterizations of the purified compounds were done using chromatographic and 

spectroscopic techniques.  Results: The phytochemical constituent identified were 

flavonoids, alkaloids, tannins, terpenoids, steroids, phenol, saponins and glycosides. 

Chromatographic separation of CHCl3-MeOH (1:1) soluble fraction afforded two 

compounds, Tinosporasteryl palmitate (1) and β-amyrin (2). The CHCl3-MeOH (1:1) root 

extract exhibited promising activities against DPPH, S.  dysenteriae and P. aeruginosa, 

while a weak inhibition was observed against the rest tested pathogens. Conclusion: These 

pieces of work suggest that the root of Gnidia glauca gilg has biologically active secondary 

metabolites that can be used to treat bacterial infections, and can be recommended to 

conduct detailed phytochemical investigation and cytotoxic effects of the extract. 
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stem bark of G. glauca is used to treat throat aches, 

abdominal pains, sores, burns, snake bites, 

contusions, swellings, back and joint pains, 

indigestion, rabies, and blisters [6]. The most 

commonly reported secondary metabolites from the 

leave of G. glauca are Terpioides, coumarins, 

lignans, benzophenone glycosides and flavonoids 

[7-8]. In Ethiopia the dried root powder of G.glauca 

is mixed with milk and taken orally for seven days 

to treat rabies and also the root of the plant is 

pounded and mixed with “teff” powder, then backed 

and eaten by human for the treatment of Kidney 

problem [3].  It is also reported that the root of G. 

glauca is used as pesticide, insecticide and 

molluscicide [9-10]. Despite the wide usage of this 

plant in the traditional circles for the treatment of 

various ailments, the phytochemical information 

pertaining to this plant and its biological activity has 

been limited to the aerial parts only. Thus, in our 

continuing efforts to search phytochemicals with 

biological activities from medicinal plants of 

Ethiopia here in this paper we reported the isolation 

of two compounds from the root extracts of 

G.glauca along with antibacterial and antioxidant 

activities.    

Materials and methods  

Plant material   

For this laboratory-based study, the fresh 

root of the G. galauca (Figure 1) was collected from 

Wollega University Garden, Ethiopia in October 

2021. The plant was identified by botanist and the 

Voucher specimen (L01/2021) was recorded and 

kept in the Herbarium at Wollega University 

Biology Department.   

Solvent extraction   

The collected root of G. glauca gilg was 

washed with tap water to remove dirty materials. 

The cleaned root part was dried under shade at room 

temperature without exposing to direct sun light. 

The dried plant material was powdered using 

electrical mill and about 0.5 kg the powdered sample 

was first soaked in n-hexane for 24 hrs. twice to 

extract the hexane soluble fraction, the solvent was 

filtered  using watt man filter paper (110 mm pore 

size) followed  by cotton plug and  solvent was  

removed under reduced pursuer at 30 OC with Rota 

vapor and 4 g of yellowish semisolid substance was 

obtained, the marc was further extracted 

exhaustively with   CHCl3/CH3OH (1:1) for 24 hrs. 

three times (similar procedure like hexane extract) 

and 38 g reddish semisolid substance was obtained 

after removing the solvent under reduced pressure at 

45OC. The extracts (Table 1) were weighed and 

stored at 4°C for further analysis. 

Four Gram-negative bactria Escherichia 

coli (ATCC25922), Pseudomonas aeruginosa 

(ATCC27853), Salmonella typhimurium 

(ATCC13311), Shigella dysenteriae (ATCC29903) 

and a Gram-positive Staphylococcus aureus 

(ATCC25923), were used to evaluate antibacterial 

activities of the extracts. The microorganisms were 

obtained from Wollega University Department of 

Biology. Paper disc diffusion method was employed 

during this study to determine the antibacterial 

activity of the crude extracts as described by [11]. 

Briefly a concentration of 50 mg/ml of the plant 

extracts was prepared from the stock solution and 

antimicrobial sensitivity testing was done by agar 

disc diffusion method assay. The bacterial culture 

was streaked on Mueller Hinton Agar (MHA) 

medium and incubated overnight at 37 °C. Cultures 

of each organism (Bacterial suspension   of 1.0 × 108 

Colony-forming unit (CFU per mL) were inoculated 

separately on the surface of Mueller Hinton agar 

plates by surface spreading using a sterile cotton 

swab and evenly spread over the entire surface of 

agar plate to obtain uniform inoculums. About 50 µl 

of the 50 mg/ml of each of the crude extract solution 

was delivered onto a sterile paper disc (Whatman 

grade filter paper discs of 6 mm diameter) and 120 

µg   Erythromycin was used as positive control and 

Dimethyl sulfoxide (DMSO) was used as negative 

control. The set up was incubated for 24 h at 37°C. 

After 24 h incubation, the zones of inhibition were 

measured using a ruler and the results reported in 

millimeters (mm). All the tests were run in 

triplicates and the average result was taken. 

Antioxidant activity  

The free radical scavenging activity of the 

CHCl3-MeOH (1:1) root bark extract   of G. glauca 

was   determined using DPPH radical scavenging 

method according to [12]. 

A solution of DPPH in 99% methanol 

(0.1mM or 0.04g) was prepared in 100 mL 

volumetric flask and also 1 g of CHCl3-MeOH (1:1) 

G.glauca root bark extract was prepared in 25 mL of 

99% methanol to make 40 mg/mL stock solution.  

Then, 1 mL of DPPH solution was mixed to   

different concentrations (4 μg/mL, 8μg/mL, 

12μg/mL, 16 μg/mL 20μg/mL and 24 μg/mL) of 

G.glauca root bark extract.  The reaction mixture 

was shaken thoroughly and left in the dark at room 
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temperature for 30 minutes. After 30 minutes the 

absorbance of the mixture was measured at 517nm 

that was the maximum wavelength of DPPH and it’s 

compared to the standard antioxidant ((ascorbic acid 

(vitamin C)) Which was prepared following the 

same experimental procedure with sample 

preparation. Percentage inhibition (% RSC) of 

CHCl3-MeOH (1:1) of G.glauca root bark extract in 

methanol solution was calculated from the 

absorbance of control and absorbance of the sample 

according to the following equation: 

% RSC = (AC-AS)/AC x 100 

 where AC is the absorbance of the control 

and AS is the absorbance of DPPH in the test 

samples respectively. Antiradical activity is 

expressed as fifty percent free radical inhibition 

capacities (IC50). The experiments were performed 

in triplicate and the average value was calculated. 

Isolation and characterization of compounds  

About 5.0 g of CHCl3-MeOH soluble 

friction of   the root extract was adsorbed on silica 

gel and subjected to column chromatography (glass 

column 3.4 cm diameter, 40 cm length and 200 g 

capacity) packed with 150 g of silica gel (100-200 

mesh size). The column was eluted with ethyl 

acetate in n-hexane by increasing the polarity of 

ethyl acetate (0%:100%, v: v). Then, followed with 

the mixture of ethyl acetate and methanol (90:10, 

80:20… 0:100, v: v) solvent system. Eighty 

fractions, each 50 mL were collected. Fractions of 

similar TLC profiles were combined and regarded 

into three sub-fractions (F1-20 as GHEL1, F21-53 

as GHEL 2 and F54 -80 as GHEL3). Sub-fraction 

GHEL2 (n-hexane: ethyl acetate (60:40)) showed 

three well resolved spots on TLC after sprayed with 

10% H2SO4 solution and heated on hot plate. Up on 

drying the mass of the combined fraction was 0.25 

g.   The dried sample was first washed repeatedly 

with n-hexane and re-chromatogram over glass 

column silica gale by eluting increasing gradient of 

ethyl acetate in n-hexane and resulted two 

compounds 1(8 mg) and 2 (4.3 mg) respectively. 

The structure of the obtained compounds 1 and 2 

(Figure 2) were established based on 1H and 13C-

NMR data (Table 5) by comparing with reported 

literature values. 

Phytochemical screening 

The confirmatory chemical profile of plant 

extracts was performed to identify the main classes 

of phytoconstituents (tannins, flavonoids, alkaloids, 

saponins, anthraquinones, phenols, glycosides, 

steroids, and terpenoids) present in the extracts 

following standard protocols [13]. 

Test for alkaloids 

In this experiment, two tests were 

performed (Mayer’s and Wagner’s reaction) to 

confirm the presences of alkaloid in the extract.  The 

plant extract was dissolved in 100 mL of distilled 

water, filtered, and heated in water bath with 2 mL 

of the filtrate and three drops of 1% HCl. Then, 1 

mL of the heated mixture was combined with 3 mL 

of the Mayer-Wagner reagent. The appearance of a 

cream or brown-red colored precipitate indicated the 

presence of alkaloids, while in the cases of 2mL of 

the Wagner reagent was added on 1 mL of the crude 

extract and the formation of reddish-brown 

precipitation indicated the presence of alkaloids. 

Test for flavonoids and glycosides 

About 0.05 g of the plant extract was mixed 

with 10 mL of ethanol and filtrated. Two mL of the 

filtrate, concentrated HCl (1 mL), mixed with few 

strips magnesium ribbon.  The formation of a pink 

or red color indicates the presence of flavonoids. 

Adding 1 mL of distilled water and NaOH to 0.5 mL 

of crude extract, the formation of a yellowish color 

indicated the presence of glycosides. 

Test for steroids 

About 5mL of the crude extract was mixed 

with 10 mL of chloroform and 3mL of concentrated 

sulfuric acid, and the formation of the bilayer (red 

top layer and greenish bottom layer) reveals the 

presence of steroids. 

Test for terpenoids 

The presence of terpenoids was determined 

by the formation of a reddish-brown color in the test 

for terpenoids, which included mixing of 0.5 mL of 

crude extract with 2 mL of chloroform and 3 mL of 

sulfuric acid. 

Test for phenols 

About 1 mL of the extract was combined 

with three drops of FeCl3, and 1 mL of K2Fe (CN6). 

The formation of greenish blue forms confirmed the 

presence of phenol.  

 

Test for anthraquinone  

Borntrager’s test:  About 0.5 g of the root 

extract was dissolved in 50 mL of benzene and 

heated for 10 minutes and then filtered, 10% 

NH4OH solution was added and shaken vigorously 

to   confirm the formation of pink, violet, or red color 
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in ammonia layer that indicate the presences of 

anthraquinone. 

Test for saponins 

 About 10 mL of the extract and 5 mL of 

distilled water were combined and agitated. Then, 

the formation of stable foam for 30 minutes 

confirmed the presence of saponins. 

Test for tannins 

About 0.2 g of the plant extract was boiled 

with 20 mL of distilled water; and 0.1% Ferric 

chloride was added to the mixture; which was then 

observed for blue-black coloration indicating the 

presence of tannins.  

Results    

The air-dried root bark of G.glauca  was 

exhaustively extracted with n-hexane followed by 

mixture  CHCl3-MeOH(1:1) and the mass and 

percentage yield  of the extracts indicated in Table 

1. The percentage yield of the crude extracts was 

calculated and presented in (Table 1). The extracts 

were future subjected to phytochemical screening, 

column chromatography separation, antibacterial 

and antioxidant activity evaluation presented in 

(Tables 2, 3, 4 and 5) respectively.  

phytochemical screening  

The Hexane and CHCl3-MeOH root 

extracts of G. glauca was phytochemically screened. 

The CHCl3-MeOH extract was presented with 

notable positive phytochemical classes (Table 2), 

which were evidenced with confirmatory color 

changes. Flavonoids, alkaloids, terpenoids, steroids 

and phenols were among classes of compounds 

detected in the CHCl3-MeOH fraction, while 

terpenoids and steroids were detected in n-hexane 

extracts (Table 2). Anthraquinone was not found in 

both cases. 

Antibacterial activities 

The antimicrobial activities obtained from 

the extracts of the root of G,glauca  against the five 

pathogenic bacterial strains  were investigated by 

the disc diffusion method. As shown in Table 3, 

CHCl3-MeOH soluble fraction exhibited moderate 

zone of inhiation against the Gram-negative 

bacterial strains S. dysenteriae (16 mm) and P. 

aeruginosa (15mm), while it exerted less significant 

effects on the Gram-positive strains.  On the other 

hand, the n-hexane extract has shown activities to 

ward none of the bacterial strains.   The bacterial 

strain S. dysenteriae and P. aeruginosa with MIC 

value of 2.5 μg/mL were the sensitive test micro-

organisms to the root extract.   The experimental 

data was expressed as Mean ± Standard Deviation 

(SD). The statistical analysis was carried out using 

SPSS one-way ANOVA. 

Antioxidant activity 

In this study, (DPPH) spectrophotometric 

assay was performed to evaluate the antiradical 

activity of CHCl3-MeOH extract of G. glauca. 

DPPH is a stable free radical with a strong 

absorption band in an alcoholic solution at around 

517 nm. In the presence of a compound that is 

capable of either transferring an electron or donating 

hydrogen, the color of the DPPH solution changes 

from strong purple to light yellow and hence the 

absorption of the solution at 517 nm diminutions 

[14]. Antiradical curves were plotted by putting the 

samples concentration on x-axis and the relative 

scavenging capacity on the y-axis and the % RSC 

value was calculated (section 2.4). The 

concentration of sample in μg/mL at which the 

absorbance at 517 nm decreased to half of its initial 

value is used as the IC50 value of the extract. Free 

radical scavenging activity of the CHCl3-MeOH 

fraction presented in Table 4. Values are means of 

three replicate determination (n = 3) ± Standard 

deviation. 

Spectroscopic data and structural elucidation of 

compound 1 and 2  

The CHCl3-MeOH roots extract of 

G.galuca was subjected to chromatographic 

separation on glass column silica gel. On repeated 

chromatographic separation the extract afforded 

compounds 1 and 2. Based 1H and 13C-NMR 

spectrum data compounds 1, 2 identified the 

structures presented in Figure 2 as tinosporasteryl 

palmitate (1) and β-amyrin (2) Based on the 1H  

and 13C-NMR spectral data, compounds 1 and 2 

have been identified as tinosporasteryl palmitate 

(1) and β-amyrin (2), respectively, as shown in 

Figure 2., by comparison with previously reported 

physical and spectral data [15-17]. However, to our 

knowledge, compound 1 is the first report from 

G.glauca. The 1H and 13C-NMR spectra data of the 

two compounds presented 13C-NMR in Table 5. 

Tinosporasteryl palmitate: Compound (1) was 

isolated as white amorphous powder and β-amyrin: 

Compound (2) isolated as white powder.  
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Table 1.  The percent yield and mass of root extracts of G.glauca gilg   

G.glauca gilg extract Mass of   extract (g)  Percentage yield (%) 

     n-Hexane           4     0.8 

CHCl3-MeOH (1:1)            38     7.7 

 

Table 2. Phytochemical screening results of n-hexane and CHCl3-MeOH root extracts of G.glauca 

 Class secondary 

metabolites     

Regent used   CHCl3-MeOH extract 

           results  

n-hexane extract results  

Alkaloids  Wagner’s reagent + - 

Mayers reagent  + - 

Flavonoids  Shinoda  ++ - 

Alkaline reagent  ++ - 

Lead acetate test  + - 

Phenols  FeCl3 ++  

Anthraquinones  Borntrager’s - - 

Glycosides  Keller-kiliani test + - 

Terpenoids  Salkowski test ++ ++ 

Saponins  Foam test  + - 

Tannins  Ferric chloride test + - 

Steroids  Liebermann-Burchard’s test 

 

+ ++ 

    Note: + = mildly positive, ++ = strongly positive, - negative  

 

Table 3. The diameter of zone of inhibition(mm) and MIC value of (μg/mL) of root bark CHCl3-MeOH extract 

of G.glauca, E,Coli, S.aureus, S.dysenteria,, P. aeruginosa and S. typhimurium.  

Bacteria strains Diameter of inhibition zone  

     (mm) 

 

  

Erythromycin 

MIC (µg/ mL) 

CHCl3-

MeOH    

extract 

n-hexane extract  CHCl3-

MeOH    

extract 

n-hexane 

extract 

Erythromycin 

E. coli 11±0.2 - 27 - -  1.2 

S. aureus 12±0.6 - 26 - -  1.2 

S. dysenteriae 16±0.3 - 30 2.5 -  1.2 

 P. aeruginosa 15±0.5  25 2.5 -  1.2 

 S. typhimurium. 11±0.6 - 30 - - 1.2 

Values are expressed as the mean ± SD (n = 3 or three replicates). 

 

Table 4. Free radical scavenging activities of CHCl3-MeOH root extract of G.glauca.  

S.No Concentration of extract and 

ascorbic acid  

(μ g/mL) 

                                     %Inhibition 

CHC3-MeOH Ascorbic acid  

(standard   

1 4 36.882±0.092 57.10±0.060 

2 8 68.981±0.140 77.40±0.110 

3 12 83.545±0.120 88.01±0.040 

4 16 85.409±0.390 92.16±0.026 

5 20 88.326±0.110 98.23±0.030 

6 24 92.437±0.020 98.41±0.210 
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Table 5. 13C NMR spectral data for compounds 1 and 2. 

C-1  13CNMR 

spectral 

data of 1 

(this work)  

13CNMR    

literature 

data of 2 

(100 MHz 

DMSO-d6) 

[16] 

 

C-2 

13CNMR 

spectral 

data of 2 

(this  work) 

13CNMR literature data of  2 ( 100 MHz 

DMSO-d6) [15] 

1 37.24 37.2 1 38.90 38.84 
 

2 33.09 32.8 2 26.89 27.25 

3 71.80 71.7 3 78.93 79.30 

4 42.31 42.2 4 38.72 38.77 

5 140.73 140.7 5 55.48 55.26 

6 121.72 121.6 6 18.54 18.32 
 

7 31.99 31.9 7 37.90 38.64 

8 31.62 31.6 8 39.44 39.51 

9 50.11 50.1 9 48.33 47.92 

10 36.15 36.4 10 37.19 36.72 

11 21.08 21.0 11 23.64 23.61 

12 39.76 39.7 12 122.49 121.70 

13 42.01 40.5 13 144.08 145.20 

14 56.75 56.7 14 41.92 42.038 

15 24.89 24.8 15 28.74 29. 35 

16 28.26 28.2 16 23.59 23.16 

17 56.04 56.0 17 30.85 29.69 

18 11.86 11.9 18 47.84 47.58 

19 19.40 19.3 19 39.00 39.08 

20 35.70 36.4 20 30.85 30.63 

21 65.03 63.0 21 33.19 33.00 

22 33.93 33.9 22 38.12 37.02 

23 26.0 25.7 23 15.72 15.56 

24 45.81 45.8 24 15.72 15.56 

25 29.12 29.1 25 15.41 15.47 

26 19.83 19.8 26 16.96 16.98 

27 19.03 19.0 27 23.64 24.02 

28 24.30 24.2 28 16.96 17.09 

29 11.90 11.8 29 27.86 28. 14 
 

1’ 173.95 167.8 30 27.86 28. 14 

2’ 36.15 36.1    

3’ 33.9 33.7    

4’ 29. 63 29.6    

5’ 29. 63 29.6    

6’ 29. 63 29.6    

7’ 29.72 29.8    

8’ 29. 63 29.6    

9’ 29. 63 29.6    

10’ 29.72 29.8    

11’ 29.38 29.4    

12’ 29.38 29.4    

13’ 29.28 29.3    

14’ 29.21 27.1    

15’ 22.8 22.6    

16’ 14.14 14.1    
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Figure 1. Photo of the areal part of G.glauca on the field (right; the dried root bark of G,glauca) 

 
 

Figure 2. Structures of the compounds isolated from root bark of G.glauca 

 

Discussion  

The root bark of G. glauca was 

sequentially extracted with n-hexane and 

CHCl3/MeOH (1:1) yields 4 g (0.8%) and 38 g (7.7 

%) yellowish and red semisolid substances 

respectively. The n-hexane and CHCl3/MeOH 

extracts were subjected to phytochemical screening 

and antibacterial activities, while the CHCl3/MeOH 

extract was further subjected to column 

chromatography for further purification and radical-

scavenging activity evaluation. Chromatographic 

separations of CHCl3/MeOH root extract of G. 

glauca resulted two compounds (1 and 2) Figure 2.  

The structure of these compounds was identified 

based on their spectroscopic data and comparison 

with reported literature values (Table 5).  

The investigated plant was found to contain 

different phytochemical classes of compounds 

including flavonoids, alkaloids, phenols, glycosides, 

terpenoids and steroids; which was confirmed by 

color change when treated with standard qualitative 

tests. Among screened classes of compounds 

flavonoids, alkaloid and phenols were the 

phytochemicals with significant visible color 

changes. The CHCl3-MeOH plant extract 

demonstrated activity against selected microbial 

strains, with the lowest in-vitro inhibitory 

concentration (2.5 μg/mL) towards the Gram-

negative strains.  The sensitivity of the Gram-

negative bacteria towards the extract suggests that 

the mechanism of action of the extract might not be 

on the cell wall of the Bactria.    The activity of the 

extract may be due to the synergetic effects of the 

phytochemical constituents detected in the 

CHClCl3-MeOH fraction, and literature reveals that 

phytochemical components such as terpenoids, 

alkaloids, flavonoids, and phenols were the crucial 

secondary metabolites responsible for efficient anti-

microbial capabilities [19-21].  On the other and the 

antioxidant activities displayed by the CHCl3-

MeOH extract at concentration of 24 μg/mL with 

percenter of inhibition (92.437±0.020) was 

significant compared to ascorbic acid, indicating the 

potential of the root bark of this species as natural 

antioxidants. therefore, the biological activities 

displayed by the extract from the root bark of G. 

glauca corroborate the traditional use of this plant 

against various ailments caused by bacteria.  

Conclusion  

This work aimed at analyzing the 

phytochemical profile in the root extracts of the 

plant G.glauca, and examine its antibacterial and 

antiradical effects. The root extract of G.glauca 

plant was found to possess different classes of 

secondary metabolites evidenced by phytochemical 

screening results and the isolation of terpen and 

steroid with observed activity against DPPH free 

radicals and to some selected bacterial strain 

specifically Gram-negative microorganisms was an 

evidence.   Thus, the G.glauca may be suitable for 

use in traditional medicine to treat Bacteria and 

oxidative stress that validating the Ethiopian 
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folkloric uses of this plant.  However, 

comprehensive evaluations including in vivo 

antibacterial activity tests are recommended for 

conclusive decision on potential candidacy of the 

plant for formulation and medicinal uses. 
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