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Abstract  
 

The majority of the world population prepares medicines from plants to cure diseases. Schinus molle linens is a 

multipurpose plant that has been used for various remedies as constituents of traditional medicine. The aim of this study 

was to investigate the chemical constituents and antimicrobial activity of methanol extract and solvent fraction extracts of 

the stem bark of Schinus molle. Powder of Schinus molle was extracted with methanol by using the maceration method 

and the fractions were obtained by successive fractionation of the methanol extract with n-hexane, chloroform, ethyl 

acetate, and n-butanol. Preliminary phytochemical analysis of the crude methanol extract revealed the presence of 

flavonoids, terpenes, anthraquinones, alkaloids, tannins, phenols, and saponins. In addition to this, the antimicrobial 

activity of crude and solvent fraction extract was tested against S. aureus, E. faecalis, E. coli, and C. albicans at a 

concentration of 90.0, 180.0, and 900.0 μg/ mL. The crude methanol extract and chloroform fraction exhibited greater 

activity against gram-positive, gram-negative bacteria and fungi. The n-hexane and n-butanol fractions showed the least 

activity against most test bacteria and fungi. The study showed that it is possible to inhibit the growth of bacteria and 

fungi at different concentrations. 
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1. INTRODUCTION 
Any plant possessing chemicals that can be 

used for therapeutic purposes and are precursors for the 

development of effective medicines from one or more 

of its components is considered a medicinal plant [1]. 

The medicinal herb is extremely beneficial to human 

health. It has been used as an anti-bacterial agent 

against bacterial diseases since ancient times [2]. 

Medicinal plants are known to produce some 

compounds that are naturally harmful to organism, and 

they are inexpensive and renewable sources of 

pharmacologically active molecules [3]. 

 

Schinus molle belongs to the Anacardiaceae 

family [4-23] and is commonly called pepper fruits [4], 

Peruvian Pepper Tree [5, 11, 17], California's pepper 

tree [6, 7], Brazilian pepper tree [14] American pepper 

tree [17], false pepper [17, 18] pink pepper [6, 18]. It is 

native to the American continent [7], whereas it is 

distributed worldwide. The plant is locally known as 

Kundo Berbere (Amharic) [8]. 

Schinus molle plant can reach up to 10 meters 

high. It has thin, long leaves. At the correct season, its 

fruit resembles small berries (3-6 mm across) and turns 

red or bluish-pink as they mature. Its small white 

flowers are arranged in drooping branched clusters [7, 

14]. 
 

Schinus molle. is used to treat analgesic, 

central depressant [6], plague [7], asthma, dysentery, 

hemorrhage, laryngitis , sore throat, spasm, trachagia, 

vermifuge, ulcers, gout, diarrhea [9], antispasmodic, 

skin disease [7,9],antibacterial, topical antiseptic, 

stimulant, antidepressant [6, 15], astringent [7, 15], 

digestive [6, 15, 17], wound healing [6, 7, 9, 15], 

respiratory, urinary infections [6,9,15], purgative 

diuretic, toothache, rheumatism, menstrual disorders [6, 

9, 15, 17], colds, coughs [9, 16] fractures, to stop 

bleeding, insecticidal activity [15] tuberculosis, 

bronchitis, fever [16], and intestinal parasites [22]. 
 

There is no literature review that can show the 

phytochemical screening in the stem bark of Schinus 
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molle composition of methanol crude extract and 

solvent fraction integrally to inhibit selected pathogenic 

microbial. 

 

2. MATERIALS AND METHODS 
2.1. Collection of plant material 

The fresh stem bark of Schinus molle was 

collected from Dessie town, Amhara regional state, 

Ethiopia. 

 

2.2. Experimental site 

Extraction, phytochemical screening, and 

fractionation were conducted at Wollo University, 

Department of chemistry. The bacterial activity test was 

done at Amhara Regional Health Research Laboratory 

Center, Dessie Town, in the Hotie district. 

 

2.3. Preparation of plant material 

The fresh stem bark parts of Schinus molle 

were first cleaned by removing the dead external parts 

by rubbing with clean hands and then washing with tap 

water. It was cut using an axe into small pieces to 

facilitate drying and allowed to dry in the shaded area. 

The dried stem bark was powdered with the electronic 

grinder and the coarse and fine powders were sorted by 

using a sieve. The powder sample was weighed and 

kept in airtight containers until the extraction process 

began [24, 25]. 

 

2.4. Extraction 
The powdered plant material (300.0 g) was 

macerated in 1500.0mL of methanol in a conical flask 

covered with aluminum foil at room temperature for 

about 72 h. The macerated material was shaken at 

regular intervals of time. The supernatant was filtered 

through Whitman No.1 filter paper with gravity 

filtration. The filtrate was concentrated using a rotary 

evaporator at 40
o
C and stored in a refrigerator at 4

o
C 

until use [24, 25].  

 

2.5. Solvent Fractionation 

The methanol crude extract (15.0 g) was mixed 

in100.0 mL of distilled water and stirred, transferred 

into a separatory funnel. It was fractionated sequentially 

in100.0 mL of n-hexane, chloroform, ethyl acetate, and 

n-butanol. Each fractionation was repeated three times. 

Each organic extract was dried with anhydrous sodium 

sulfate and concentrated under reduced pressure by 

using a rotary evaporator. The dried extracts were kept 

in the refrigerator at 4 ℃ until needed [25, 27]. 

 

2.6. Phytochemical screening 

Preliminary qualitative phytochemical analyses were 

conducted on the crude extract and solvent fractions. 

 

Test for flavonoids  

The extract (0.5 mL) was transferred into the 

test tube and added four drops of 10% FeC13 solution. 

The formation of a green precipitate indicates the 

presence of flavonoids [28]. 

Test for Terpenoids  

2.0 mL of chloroform was added to the extract 

(1.0 mL). 3.0 mL of concentrated sulfuric acid was then 

gently added, forming a layer. Terpenoids were present 

because a reddish-brown tint developed [25,28]. 

 

Test for anthraquinones 

Shaken with 10.0 mL of benzene, the extract 

(1.0 mL) was then filtered. The filtrate was then mixed 

with 0.5 mL of a 10 percent ammonia solution. 

Anthraquinones were present because a violet color 

developed [25, 28]. 

 

Test for alkaloids  

The extract (1.0 mL) was treated with 2.0 

drops of Wagner’s reagent (1.27g iodine and 2.0g 

potassium were dissolved in 100.0 mL distilled water) 

to form a yellow precipitate which indicates the 

presence of an alkaloid [28]. 

 

Test for Tannins 

10.0 mL of distilled water was added to the 

extract (1.0 mL), mixed, and then filtered. The filtrate 

was added to this solution along with 3.0 drops of a 

10% ferric chloride reagent. Anthraquinones were 

known to generate a violet color when present [25, 28]. 

 

Test for Phenols  

The extract (1.0 mL) was treated with 5% 

FeC13 solution. The formation of the Dark green color 

was the presence of phenols [28].  

 

Test for Quinones 

Concentrated hydrochloric acid was used to 

treat the extract (1.0 mL). The formation of green color 

was the presence of quinones [28]. 

 

Test for Saponin  

The extract (1.0 mL) was dissolved in 6.0 mL 

of distilled water in a test tube. The mixture was shaken 

vigorously. The formation of Persistent foam under was 

the presence of Saponin [28]. 

 

Test for Oxalate 

The extract (1.0 mL), 2.0 mL of distilled water 

was added and treated with 1.0 mL of concentrated 

hydrochloric acid. The formation of a greenish-black 

was the presence of oxalate [29]. 

 

2.7 In vitro antimicrobial studies 

2.7.1 Antimicrobial test organisms and standard 

antimicrobial disc  

The standard American Type Cell Culture 

(ATCC) bacterial species of Escherichia coli (gram-

negative), Staphylococcus aureus, and Enterococcus 

faecalis (gram-positive), and the fungal species was 

Candida albicans were obtained from the Amhara 

Public Health Institute–Dessie Branch Clinical 

Bacteriology and Mycology Laboratory, Dessie City, 
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Ethiopia. The standard antibacterial and antifungal discs 

used for the study were ciprofloxacin and nystatin.  

 

2.7.2. Determination of zone of inhibition 
The antimicrobial activities of plant extract 

were tested using the agar well diffusion method [32]. 

About 70.0 mL of freshly prepared sterile Mueller 

Hinton Agar (bacteria) and Potato dextrose agar 

(fungus) media were poured into a 150.0 mm diameter 

agar plate and allowed to cool at room temperature. 

Within 15 minutes of reaching the 0.5 McFarland 

criterion for turbidity, a sterile cotton swab was placed 

into the modified microbial suspension, gently swirled, 

and firmly pressed on the inside wall of the tube above 

the fluid level to remove additional inoculum from the 

swab. The swab was streaked to the entire surface of the 

MHA/PDA plate three times by rotating approximately 

60
o
 each time to ensure even distribution of the 

inoculum. Petri-plates were left for 5 minutes at room 

temperature [33] and then an equal distance hole with a 

diameter of 6 mm was punched aseptically using a 

sterile cork borer tip. The extracts (0.5 g) were 

dissolved in1.0mL DMSO to give 0.5 g/mL stock 

solution. Different concentrations of the extracts (90 – 

900 µg/mL) were prepared by diluting the stock 

solutions in DMSO [25, 26]. Ciprofloxacin and DMSO 

were used as the negative and positive control, 

respectively. Fixed volume (90. 0 µL) of the extracts 

and the controls were introduced into the labeled wells. 

After placement of the plant extracts and controls into 

labeled wells, the plates were left undisturbed at room 

temperature for 2 h.
 
The plates were then incubated at 

37  for 24 h [25, 26]. On the other hand, for fungal 

species, nystatin (100 units/ disc) was used as a positive 

control. Similar to bacterial test organisms, DMSO was 

used as a negative control. Then, Petri-plate was 

incubated at 30 ºC for 48 hours [34]. 
 

 

By utilizing the ruler and the naked eye, the 

entire zone of inhibition was measured in millimeters. 

For each bacterial species, each test was carried out in 

triplicate. For the solvent fractions and methanol extract 

as well as for typical antibacterial and antifungal discs, 

the mean zone of inhibition and standard error of the 

mean (Mean SEM) are computed. 

 

2.8. Data Analysis 

The percentage yield of the crude extract solvent 

fractional was calculated with the formula:  

Percentage yield of crude = 
                

                         
 x 100 

 

Percentage yield of fractions 

=
                                  

                               
     

 

Phytochemical screening test results were 

reported as present (+) or absent (-). For the 

antibacterial efficacy test, the mean zone of inhibition is 

expressed as mean and standard error of the mean 

(Mean ± SEM) for each triplicate determination.  

 

3. RESULT AND DISCUSSION 
The yield of the crude methanol and 

fractionation of stem bark extract of Schinus molle is 

presented in Table 1. The percentage yield of crude 

methanol extract was 14.6% methanol extraction. The 

chloroform had the highest percentage yields compared 

to another solvent fractionation but n-hexane had the 

least percentage yields as shown from shown in Table 

1. 

 

3.1 Phytochemical screening results of methanol 

extract and solvent fraction 

Preliminary phytochemical analysis of the 

crude methanol extract revealed the presence of 

flavonoids, terpenes, anthraquinones, alkaloids, tannins, 

phenols, and saponins in stem bark extract of Schinus 

molle and the absence of oxalates and quinine was 

investigated in the sample extract by different test 

methods (Table 2). The result is in agreement with the 

findings of Gonzalo et al., [6], who reported terpenes 

were present. Additionally, the result is in line with the 

findings of Lamboro et al., [8], who reported 

flavonoids, alkaloids, and phenols were present and 

quinones were absent by using chloroform. Differences 

in results might be related to the geographical 

distribution of the plant and extraction methods used 

[30]. Alkaloids were detected in both methanol extract 

and each solvent fraction. Oxalates and quinine were 

absent in each extract. While, terpenes and phenols 

were present in chloroform, ethyl acetate, and n-butanol 

fraction. Flavonoids, tannins, and saponins had only 

chloroform and n-butanol respectively. Amongst all 

fractions, the chloroform fraction appeared to be 

relatively rich in secondary metabolites as shown from 

shown in Table 2. 

 

3.2. Antimicrobial susceptibility assay 

Antimicrobial activities of both crude 

methanol extract and each solvent fraction (n-hexane, 

chloroform, ethyl acetate) were evaluated using the agar 

well diffusion method at concentrations of 90.0, 180.0, 

and 900.0 μg/mL as shown in Tables 3, 4 and 5.  

 

Among the test bacteria, the maximum average 

zone of inhibitions at 900.0 μg/mL concentration in 

gram-positive bacterial species was determined to be 

17.3±0.5 mm for E. faecalis and 18.0±0.5 mm for S. 

aureus. On the other hand, the maximum average 

inhibitions, at a similar concentration in gram-negative 

bacteria species was 10.3±0.9 mm for E.coil. On the 

contrary, no zone of inhibition was observed at all 

concentrations of n-hexane and 90.0 μg/mL ethyl 

acetate fraction against E.coil. 

 

The zone of inhibition of the crude methanol 

extract at 900.0 µg/mL concentration extract was 

greater than that of other fraction extracts against S. 
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aureus and E. faecalis. Similarly, at 90.0 and 180.0 

μg/mL of equal concentration, the zone of inhibition of 

the chloroform fraction was greater than that of 

extracting other fractions and crude methanol against S. 

aureus. At 90.0 μg/mL concentration zone of inhibition 

of the crude methanol extract and chloroform were 

equal, against E. faecalis (Table 3). Furthermore, the 

zone of inhibition of the chloroform fraction at 180.0 

μg/mL concentration was greater than that of crude 

methanol extract at equal concentration, against E. coil 

(Table 3). 

 

The crude methanol extract shows greater 

antibacterial activity in stem bark extract of Schinus 

molle against gram-positive bacterial test (E. faecalis 

and S. aureus). The result is in agreement with the 

findings of Ricardo et al., [10], who reported E. faecalis 

and S. aureus were inhibited by using methanol. 

Furthermore, the antibacterial activity by using crude 

methanol extract was inhibited against E. coil and S. 

aureus. The result is in agreement with Salem et al., [9], 

who reported the bark of extract of Schinus molle was 

detected in S. aureus, and E. coil by using methanol. 

 

For antifungal activity, the crude methanol and 

solvent extract were determined for extracts that have 

shown different zone of inhibition as shown in Table 5. 

The crude methanol and chloroform extract of stem 

bark extract of Schinus molle at 900.0 μg/mL 

concentration were determined to be 11.4±0.8 mm and 

10.3±0.9 mm respectively. The result is in agreement 

with the findings of Ricardo et al., [10], who reported 

Candida albicans was inhibited by using methanol. The 

Schinus molle plant has shown antifungal activity based 

on the different concentrations that are explained in 

different literature [7-11, 14, 18, 21, 23]. On the 

contrary, no zone of inhibition was observed at all 

concentrations of n-hexane and 90.0 μg/mL ethyl 

acetate and n-butanol fraction against Candida 

albicans. In addition, at 180.0 μg/mL concentrations of 

ethyl acetate fraction was not show a zone of inhibition. 

 

The present study showed that solvent fraction 

and crude methanol of stem barks of Schinus molle 

extract could be able to relatively higher zone inhibition 

in pathogenic bacteria and fungi at similar 

concentrations. Therefore, the overall antimicrobial 

effect of plant extracts might due to the presence of 

concentrated bioactive compounds or due to the 

synergistic activity of two or more active metabolites. 

 

Table 1: The yield of crude methanol extract and fractionation steam bark of Schinus molle 

No Types of extract % Yield 

1 Crude methanol extract 14.6 

2 n-hexane fraction 11.3 

3 Chloroform fraction 14.0 

4 Ethyl acetate fraction 12.7 

5 n-butanol fraction 11.8 

 

Table 2: Preliminary phytochemical screening of the crude methanol extract and solvent fractions of the stem 

bark extract of Schinus molle 

No Secondary metabolites Crude Extracts Fractionation of solvents  

n-hexane  Chloroform  ethyl acetate  n-butanol 

1. Flavonoids + - + - - 

2. Terpenes + - + + + 

3. Anthraquinones + + - - - 

4. Alkaloids + + + + + 

5. Tannins + - + - - 

6. Phenols + - + + + 

7. Quinones - - - - - 

8. Saponins + - - - + 

9. Oxalates - - - - - 

Observed + = Present - = Absent 

 

Table 3: Antibacterial activities of crude methanol extract and solvent fractions of stem bark extract of Schinus 

molle against gram-positive bacteria 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test bacteria  Solvent and fraction  90.0 µg/mL 180.0 µg/mL 900.0 µg/mL (-) control (+) control 

 

 

S. aureus 

crude methanol  

n-hexane fraction 

Chloroform fraction 

Ethyl acetate fraction 

10.2±0.1 

8.6±0.1 

11.2±0.9 

9.1±0.1 

14.1±0.5 

9.6±0.9 

14.8±0.1 

12.3±0.2 

18.0±0.5 

12.5±0.5 

15.7±0.5 

14.2±0.9 

- 

- 

- 

- 

23.0 

23.0 

23.0 

23.0 
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n-butanol fraction 10.0±0.4 12.2±0.6 15.2±0.1 - 23.0 

 

E. faecalis 

 

crude methanol  

n-hexane fraction 

Chloroform fraction 

Ethyl acetate fraction 

n-butanol fraction 

10.3±0.1 

7.3±0.1 

10.3±0.1 

10.2±0.7 

8.0±0.3 

14.1±0.9 

9.3±0.5 

13.3±0.5 

11.5±0.3 

10.3±0.5 

17.3±0.5 

11.2±0.5 

15.2±0.5 

13±08 

11.3±0.1 

- 

- 

- 

- 

- 

21.4 

21.4 

21.4 

21.4 

21.4 

Values are expressed as mean ± SEM (n=3) - = no activity (+) = positive control (Ciprofloxacin (5.0 μg/well) and (-) 

control = negative control (DMSO). 

 

Table 4: Antibacterial activities of crude methanol extract and solvent fractions of stem bark extract of Schinus 

molle against gram-negative bacteria 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test bacteria  Solvent and fraction 90.0 µg/mL 180.0 µg/mL 900.0 µg/mL (-) control (+) control 

 

 

E.coli 

crude methanol  

n-hexane fraction 

Chloroform fraction 

Ethyl acetate fraction 

n-butanol fraction 

6.7±0.1 

- 

6.1±0.1 

- 

6.2±0.3 

7.5±0.0 

- 

8.1±0.1 

6.7±0.9 

7.1±0.5 

9.0±0.8 

- 

10.3±0.9 

8.6±0.3 

9.6±0.7 

- 

- 

- 

- 

- 

24.0±0.0 

24.0±0.0 

24.0±0.0 

24.0±0.0 

24.0±0.0 

Values are expressed as mean ± SEM (n=3) - = no activity (+) = positive control (Ciprofloxacin (5.0 μg/well) and (-) 

control = negative control (DMSO). 

 

Table 5: Antifungal activities of methanol extract and solvent fractions of the stem bark extract of Schinus molle 

against Candida albicans 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test bacteria  Solvent and fraction 90.0 µg/mL 180.0 µg/mL 900.0 µg/mL (-) control (+) control 

 

 

Candida albicans 

crude methanol  

n-hexane fraction 

Chloroform fraction 

Ethyl acetate fraction 

n-butanol fraction 

7.0±0.1 

- 

6.2±0.1 

- 

- 

9.5±0.0 

- 

8.1±0.1 

- 

7.1±0.5 

11.4±0.8 

- 

10.3±0.9 

7.3.±0.4 

9.6±0.7 

- 

- 

- 

- 

- 

19.0±0.0 

19.0±0.0 

19.0±0.0 

19.0±0.0 

19.0±0.0 

Values are expressed as mean ± SEM (n=3) - = no activity (+) = positive control (nystatin) and (-) control = negative 

control (DMSO). 

 

4. CONCLUSION 
The above findings indicate that Schinus molle 

stem bark, a traditional medicinal plant, has some 

effectiveness against the test bacteria and fungi. On the 

studied bacterial and fungal species, the crude methanol 

extract and the other solvent fractions (n-hexane, 

chloroform, ethyl acetate, and n-butanol) displayed 

varying degrees of bacterial and fungal activity. 

Depending on the type of the organism, certain of these 

fractions were more efficient than the others. Among 

the solvent, crude methanol extract and chloroform 

were the most active in gram-positive, negative bacteria 

and fungi. These activities may be attributed to the 

presence of bioactive secondary metabolites including 

flavonoids, terpenes, anthraquinones, alkaloids, tannins, 

phenols, and saponins that act either individually or 

collectively to bring about the overall antimicrobial 

effect. From the findings of this study, it is possible to 

conclude that the Schinus molle stem bark can prevent 

bacterial and fungi infection in both crude and other 

solvent fractions. 
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