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ABSTRACT 
 
In the search for novel antibacterial, the fruit peel of a medicinal plant: Persea 
americana Mill was investigated for activity. The study was to evaluate the 
antibacterial efficacy of the crude ethanolic and aqueous extract of the fruit peel of 
Persea americana Mill against selected clinical isolates. The agar well diffusion 
method was used in the study. Phytochemical screening was conducted on plants 
which revealed the presence of saponin, fixed oils, carbohydrates, tannins, 
reducing sugars, protein, steroids, terpenoids and phlobatannins in both extract in 
addition to the aforementioned phytochemicals, anthranal glycoside was present 
only in the aqueous extract while alkaloids was present in the ethanolic extract. 
The treatments with significant activity were between 125 to 500 mg/ml for the 
antibacterial. Antibacterial disc was incorporated to check for the sensitivity of the 
bacteria, E. coli, P. vulgaris and S. typhi showed 50, 0 and 10% resistance 
respectively. The result of the antibacterial screening revealed the sensitivity of 
the bacteria to ethanol extract in this order E. coli> S. typhi> P. vulgaris with mean 
zones of inhibition ranging from 6 to 14, 3 to 15 and 3 to 8 mm respectively. For 
aqueous extract; S. typhi> S. vulgaris>E. coli with mean zone of inhibition ranging 
from 0 to 15, 0 to 4 and 0 mm respectively. There was a significant difference 
between the activity of the aqueous extract and ethanolic extract against these 
bacteria at 95% confidence level. The general results of the evaluation considered 
the plant as a very potential source of novel antibacterial agents against 
Enterobacteriacea and ethanol, a better extracting solvent.  
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INTRODUCTION 
 
The excessive and inappropriate use of conventional 
antibiotics in the clinical treatment of human and animal 
infections increased pathogen resistance against these 
compounds turning them into less effective agents (Heuer 
et al., 2006). Thus, alternative methods for controlling 
pathogens are required. In this sense, the plants are an 
attractive alternative because they exhibit a huge variety of 
compounds with antimicrobial activity (Field et al., 2010). 

In recent years, secondary plant metabolites previously 
with unknown pharmacological activities were extensively 
investigated as a source of medicinal agents (Krisharaju et 
al., 2005). Thus, it is anticipated that phytochemicals with 
adequate antimicrobial efficacy will be used for the 

treatment of the bacterial infections (Balandrin et al., 
1985). 

The antimicrobial metabolites from plant origin were 
derived mainly from secondary metabolism. These 
compounds include diverse groups such as saponins, 
phenolic compounds, cyclic hydroxamic acids, cyanogenic 
glycosides, isoflavonoids, sesquiterpenes, and sulfur-
containing indole derivatives (Papadopoulou et al., 1999). 

Avocados are native to Central and South America; they 
are cultivated in this region since 8,000 BC. In the mid-17th 
century, they were introduced to Jamaica and spread 
through the Asian tropical regions in the mid-1800s 
(Orhevba et al., 2011). 
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Avocados are of dozens of varieties which fall into two 
categories; Mexico Guatemalan and West Indian species 
which differ in their size, appearance, quality and 
susceptibility to cold. The most popular type of avocado is 
the Hass variety of the United States, which has rugged, 
pebbly brown black skin. Another common type is the 
fuerte which is larger than Hass and has smooth, dark green 
skin and a more defined pear shape (Persea, 2014). 

A study on Avocado (Persea americana Mill.) phenolics in 
vitro antioxidant and antimicrobial activities and inhibition 
of lipid and protein oxidation in porcine patties was done 
by Javier et al (2001). They also showed that peels and 
seeds had higher amounts of phenolics and a more intense 
in vitro antioxidant potential than the pulp. Peels and seeds 
were rich in catechins, procyanidins, and hydroxycinnamic 
acids, whereas the pulp was particularly rich in 
hydroxybenzoic and hydroxycinnamic acids and 
procyanidins. The total phenolic content and antioxidant 
potential of avocado phenolics was affected by the 
extracting solvent and avocado variety. The avocado 
materials also displayed moderate antimicrobial effects 
against Gram-positive bacteria (Javier et al., 2001). 
 

 
MATERIALS AND METHODS 
 

Digital weighing balance (KERO BLG 300), Binocular light 
microscope (OLYMPUS®), incubator (Uniscope SM9052 
laboratory incubator®), hot air oven (Leader® Model: 
GP/50/CLAD/250/HYD), centrifuge (Clifton®), ethanol 
(BDH, England), olive oil, mayer’s reagent, lugoliodine 
(Fischer company, USA), barium chloride (BDH, England), 
sulphuric acid (Fisons Plc, England) and filter paper 
(Whatman Limited England) were used for this study. 
Bacteriological media used are: a) Nutrient agar by Titan 
biotech ltd, India; b)  Nutrient broth by Titan biotech ltd, 
India; c) Muller Hinton agar by Titan biotech, India and d) 
Peptone water by Titan biotech, India. 
 
 
Collection and identification of plant materials 
 
Fresh, ripe and whole Persea americana fruits were bought 
from Ogbe-ogonogo market, Asaba and Ubulukwu Market, 
Ubulukwu both of Delta state, Nigeria. This was carried out 
in November, 2013 to January, 2014. The fruit was 
identified in the pharmacognsy botanical laboratory of the 
Faculty of Pharmacy, Delta State University as Avocado 
pear (butter pear). The pulp was separated from the peel 
using a sharp knife. The peels were shade-dried, pulverized 
to powder using a locally made manual miller and stored in 
a polyethene bag prior to extraction. 
 
 
Preparation of plant extract 
 
600g   of   powdered  peel  was  extracted  with  6000  ml  of 

distilled water and another 300 g extracted with 3000 ml 
70% ethanol for seven (7) days for aqueous extract and 
three (3) weeks for ethanolic extract using the maceration 
method. The weighed powdered peel was poured into two 
separate pre-sterilized wide mouthed bottles containing 
the two solvents (distilled water and 70% ethanol) for the 
stated number of days. Constant shaking and stirring (using 
a glass rod) was carried out for the number of days. The 
extract was filtered and then concentrated at 40°C in an 
oven. The crude extract obtained from the aqueous 
extraction was dark brown to black and was viscous and 
oily while the crude extract from the ethanol extraction was 
dark brown, non-viscous and dry. The crude extracts were 
stored in an airtight glass container and refrigerated prior 
to use. The weights of the aqueous and ethanol extract 
(yield) were 60 and 50 g giving a percentage yield of 10 and 
16.67% respectively. The percentage yields were calculated 
using the formula: 
 

Percentage yield (%) = Weight of extract (yield) × 100 
                  Weight of sample                1 
 
 

Preparation of solutions of plant extract of various 
concentrations  
 
The method used is the serial dilution method with few 
modifications for some concentrations. 10 g of the plant 
extract was dissolved in 10 ml of the solvent used for the 
extraction to get 100% of 10 ml of plant extract. From this 
100% stock solution, various other dilutions were gotten. 
These dilutions include 90, 80, 75, 50, 25, 12.5 and 6.25% 
respectively. 
 
 
Collection of clinical isolate 
 
Three enteric bacteria; Salmonella typhi, Proteus vulgaris 
and Esherichia coli used in the study were collected from 
the microbiology laboratory of the department of 
Pathology, Delta State University Teaching Hospital 
(DELSUTH), Oghara. Confirmatory tests were carried out in 
the pharmaceutical microbiology laboratory of the Faculty 
of Pharmacy, Delta state University, Abraka. 
 
 
Bacteriology 
 
Pure colonies of the isolates collected were obtained using 
the streak plate method. A colony of each organism was 
then picked and sub-cultured in nutrient agar. The pure 
isolates collected were confirmed using cultural and 
biochemical methods which includes; growth (colonial 
morphology) on media, motility, gram staining, sugar 
fermentation test (sugars; dextrose, glucose, sucrose, 
lactose), indole test, coagulase test, hydrogen sulphide 
(H2S) test and catalase test. The organisms were also
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microscopically examined. 
 

 
Preparation of inoculum standard and inoculums 
 
0.5 McFarland standard turbidity was used to standardize 
the inoculum used for the susceptibility and sensitivity 
testing. It was prepared firstly by preparing 1% chemically 
pure sulphuric acid (Fisons plc, England) and 1.175% 
aqueous solution of barium chloride (BDH, England). 0.6 ml 
of 1.175% aqueous barium was added to 99.4 ml of 1% 
pure sulphuric acid to make up to 10 ml of the mixture. The 
tubes were then sealed and stored in a cool dry place at 
room temperature away from sunlight. The suspended 
barium sulphate precipitate corresponds approximately to 
homogenous cell density per ml of 12.0 × 108 CFU/ml. 

Bacteria inoculum was prepared by inoculating a loopful 
of the bacteria in 5 ml of prepared nutrient broth and 
incubated for about 2 h at 37°C till the turbidity was more 
than that of the McFarland standard. Thereafter, the 
turbidity of the broth culture was matched with that of 0.5 
McFarland standards by visual comparism and adjusted 
with cool prepared nutrient broth to obtain turbidity 
optically equivalent to 0.5 McFarland standards.  
 
 

Preparation of culture media 
 
Muller-Hinton agar (Titan Biotech Ltd Delhi, India) was 
prepared by dissolving 3.8 g of the agar in 100 ml of water 
and autoclaved for 15 min at 121°C. Thereafter, the media 
was cooled to 45°C. 0.1 ml of the broth-organism 
suspension was put into the sterile agar plate using a 1 ml 
sterile syringe and 19.9 ml of the agar was poured 
aseptically into the petri dish using a sterile measuring 
cylinder. The petri dish was rocked properly on the desk to 
enable even distribution of the organism and this was 
allowed to set on an undisturbed desk. This procedure was 
repeated for the three organisms with two plates 
containing one organism. This procedure was done in 
duplicates. 
 
 
Preparation of wells for inoculation  
 
A well flamed sterilized standard cork-borer was used to 
bore three (3) 6 mm holes in each freshly prepared 
Mueller-Hinton agar plate containing the test organism. The 
three (3) 6 mm holes made were 2 cm apart and labeled 
using masking tape representing the concentrations.  
 
 
Application of plant extract 
 
1 ml of the various drug concentrations (1000, 750, 500, 
250, 125 and 62.5 mg/ml) respectively were aseptically 
used to fill the wells in the agar plates with the aid of sterile 

syringes. This was done for both the ethanol and aqueous 
extract. 
 
 
Preparation of antibiotic susceptibility test plates and 
control plates 
 
Mueller-Hinton agar was prepared and allowed to cool to 
45°C. 19.9 ml of the prepared agar was aseptically poured 
into petri dishes containing 0.1 ml of the test organisms and 
allowed to set after rocking properly on the desk. Standard 
commercially available gram negative susceptibility disc 
containing 10 mcg Tarivid, 10 mcg Reflacine, 10 mcg 
Ciproflox, 30 mcg Augmentin, 10 mcg Gentamycin, 30 mcg 
Streptomycin, 10 mcg Ceporex, 30 mcg Nalidixic acid, 30 
mcg septrin and 30 mcg Amplicin were placed firmly on the 
plate surface with the aid of a flamed-sterilized forceps. For 
the negative control, wells were made on the prepared agar 
plate containing the test organisms using flamed-sterilized 
cork-borer of 5 mm in diameter and depth. The wells were 
filled with 70% ethanol and sterilized distilled water as 
labeled. Both procedures were done in duplicate. 
 
 
Incubation of plates  
 
The plates were allowed to stand on the desk undisturbed 
for 15 min after application of plant extract and solvents 
(negative control plates) while plates containing the 
susceptibility gram negative disc were placed upside down. 
These plates were thereafter incubated at 37°C for 24 h. 
 
 
Measurement of zones of inhibition 
 
A zone of clearance round each well and each antibiotic disc 
signifies inhibition and the diameter of such zones were 
measured in millimeter (mm) using a meter rule. The 
diameter of the well (6 mm) was subtracted from the zone 
of inhibition measured and recorded as the zone of 
inhibition. The mean zones of inhibition for the extracts 
were calculated and recorded,  while  that of the antibiotic 
discs were scored as sensitive, intermediate susceptible 
and resistant according to the NCCLS recommendations 
(≤8= resistant; 9 to 14= intermediately susceptible; ≥15= 
sensitive). The percentage susceptibility, resistance and 
sensitivity were calculated and presented with a bar chart. 
The percentages were calculated using the formula: 
 
Number of organism susceptible/sensitive/resistant  × 100 
                 Total number of organism             1 
 
 

Data analysis 
 
Statistical package for social science (SPSS) version 17 was 
used in descriptive analysis and analysis of variance
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Table 1. Phytochemical constituents of ethanol and aqueous extract of the fruit peel of Persea Americana Mill. 
 

S/N Tests 

 

Characteristic observation 

 

Results 

Aqueous ethanol 
Aqueous Ethanol 

1 

Saponin     

Froth test 
>1 cm layer of persistent 
foam 

>1 cm layer of persistent 
foam 

+++ 
 

+++ 
 

Foam test Persistent foam Persistent foam +++ +++ 
Emulsion test Stable emulsion Stable emulsion +++ +++ 

   

2 
Starch      
Iodine test Deep brown color Deep brown color - - 

   

3 Fixed oil 
Oily stain that made the 
filter paper transparent 

Oily stain that made the 
filter paper transparent 

+++ ++ 

   

4 
Carbohydrate      

Molisch test 
Purple color at the 
interface 

Violet color at the 
interface 

+++ +++ 

   

5 
Tannins      
Ferric chloride test Bluish-black color  Bluish-black color ++ ++ 

   

6 
Reducing sugars      
Fehlings test Red precipitates formed Red precipitates formed ++ ++ 

   

7 

Flavonoids    _ - 
Alkaline reagent test Light brown color Light brown color - - 
Lead acetate test Light brown color Deep brown color - - 
Ammonium test  Deep brown color Deep brown color   

   

8 
Protein      
Xanthoproteic test Yellow color Yellow color + + 

   

9 
Steroids      
Salkowskis test Golden yellow color Reddish brown ++ ++ 

   

10 

Terpenoids     

Salkowskis test 
Reddish brown 
coloration at the 
interface 

 Reddish brown 
coloration at the 
interface 

+++ + 

   

11 
Alkaloids     

Mayer’s test 
Yellow creamy 
precipitate 

Light brown colour +++ - 

   

12 
Anthranal  glycoside     

Modified Borntragers test  
Light green color in the 
ammonical layer 

Rose pink color in the 
ammonical layer 

- ++ 

   

13 Phlobatannins Red precipitate formed Red precipitate formed +++ + 
 

(-): Negative test (absence of turbidity, flocculation and precipitation); (+): Weak positive test (if the reagent has a slight opacity); (++): Positive (if the 
reactive product and not a turbidity flocculation); (+++): Test strongly positive (if the reagent produces a precipitate or flocculation heavy). 

 
 
 

(ANOVA). Conclusions were drawn from this analysis using 
95% level of confidence (p≥0.05)  
 
 
RESULTS 
 
Phytochemical screening of plant extracts  
 
Table 1 shows phytochemical screening done on the 
ethanol and aqueous extract of the fruit peel of P. 

Americana Mill. The three (3) tests to ascertain the 
presence of saponin for the two extracts showed strongly 
positive, steroids were positive in both but showed more 
intensity in the ethanol extract. Flavonoid was absent for 
the three tests carried out on the two extracts. Starch was 
also absent in the two extract. Fixed oils and terpenoids 
were in large amount in the aqueous extract than the 
ethanol extract. Tannins and reducing sugars were both 
positive for the tests carried out on both extracts. 
Carbohydrate and protein were present with carbohydrate 
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Table 2. Antibacterial activity of Persea americana Mill ethanol extract on clinical isolates. 
 

Treatments 
concentration 
of P. 
Americana  
(mg/L) 

Ethanolic extract 

Zone of inhibition of bacteria (mm) 

 

Mean zone of inhibition (mm)±standard deviation 

E. coli P. vulgaris S. typhi 
E.coli P. vulgaris S. typhi 

I II I II I II 

1000 14 14 8 0 0 14 14±0.0000 4±2.8284 7±4.9497 
750 6 6 6 2 0 8 6±0.0000 4±1.4142 4±2.8284 
500 9 9 8 8 10 20 9±0.0000 8±0.0000 15±3.5355 
250 6 4 0 6 0 8 5±0.7071 3±2.1213 4±2.8284 
125 6 6 8 4 0 10 6±0.0000 6±1.4142 5±3.5355 
62.5 6 6 0 6 0 6 6±0.0000 3±2.1213 3±2.1213 
Negative 
control 

0 1 5 3 2 2 0.5±0.3536 4±0.7071 0±0.0000 

  

I, II- duplicate plates. 

 
 
 

Table 3. Antibacterial activity of Persea Americana Mill aqueous extract on clinical isolates.  
 

Treatments 
concentration of P. 
Americana  (mg/ml) 

Aqueous extract 

Zone of inhibition of Bacteria (mm) 

 

Mean zone of inhibition 
(mm)±standard deviation 

E. coli 

 

P. vulgaris 

 

S. typhi 
E. coli 

P. 
vulgaris 

S. typhi 
I II I II I II 

1000 0 0 0 0 0 0 0±0.0000 0±0.0000 0±0.0000 
750 0 0 0 0 0 0 0±0.0000 0±0.0000 0±0.0000 
500 0 0 4 4 0 30 0±0.0000 4±0.0000 15±10.6066 
250 0 0 2 2 14 0 0±0.0000 2±0.0000 7±4.9497 
125 0 0 0 0 0 20 0±0.0000 0±0.0000 10±7.0711 
62.5 0 0 0 0 0 0 0±0.0000 0±0.0000 0±0.0000 
Negative control 0 0 0 0 0 0 0±0.0000 0±0.0000 0±0.0000 

 
 
 

Table 4. Sensitivity result of gram negative antibiotic multi disc on clinical isolates. 
 

Antibiotics 
Concentrations 

(mcg) 

 

E. coli 

 

P. vulgaris 

 

S. typhi 

I (mm) II (mm) 1 (mm) II (mm) I (mm) II (mm) 

OFX 10 22 19 20 20 20 17 
PEF 10 0 0 20 20 22 15 
CPX 10 0 13 20 20 22 15 
AU 30 0 21 12 20 22 0 
CN 10 12 0 22 22 24 24 
S 30 23 22 20 20 23 20 
CEP 10 17 14 19 20 20 0 
NA 30 0 0 20 22 0 0 
SXT 30 0 0 22 22 21 0 
PN 30 20 12 20 0 20 18 

 

I, II- duplicate plates. 
 
 
 

having larger amounts in both proteins. In addition to 
these, alkaloids were present only in the aqueous extract 
and anthranal glycoside only in the ethanol extract. 
 
 
Antibacterial sensitivity test result 
 
The   results  of  the  antibacterial  tests  carried  out  on  the 

clinical isolated are presented in Tables 2, 3 and 4 for the 
ethanol extract, aqueous extract and antibacterial disc 
respectively. The zones of inhibition of P. americana fruit 
peel ethanol extract for E. coli at 1000 mg/ml were 14 and 
14 mm, 6 and 6 mm at 750, 125 and 62.5 mg/ml, 9 and 9 
mm at 500 mg/ml, 6 and 4 mm for 250 mg/ml respectively 
and 0 and 1 for negative control, with zero showing no 
inhibition. For Proteus vulgaris, the zones of inhibition were 
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8 and 0 mm at 1000 mg/ml, 6 and 2 mm at 750 mg/ml, 8 
and 8 mm at 500 mg/mml, 0 and 6 mm at 250 and 62.5 
mg/ml, 8 and 4 mm at 125 mg/ml and 5 and 3 mm for 
negative control. For Salmonella typhi, the zones of 
inhibition were 0 and 14 mm at 1000 mg/ml, 0 and 8 mm at 
750 mg/ml and 250 mg/L, 10 and 20 mm at 500 mg/ml, 0 
and 6 mm at 62.5 mg/ml and 2 and 2 mm for negative 
control. For the aqueous extract, the zones of inhibition for 
E.coli were 0 mm for all concentrations and negative 
control showed no inhibition. For Proteus vulgaris the zones 
of inhibition were 0 and 0 mm at 1000 mg/ml, 750 mg/ml, 
125 mg/ml, 62.5 mg/ml and negative control, 4 and 4 mm 
at 500 mg/ml and 2 and 2 mm at 250 mg/ml. For S. typhi, 
the zones of inhibition were 0 and 0 mm showing no 
inhibition at 1000, 750, 62.5 mg/ml and the negative 
control, 0 and 30 mm at 500 mg/ml, 14 and 0 mm at 250 
mg/ml and 0 and 20 at 125 mg/ml. The mean zones of 
inhibition and standard deviations are represented in 
Tables 3 and 4. Ethanolic extract had a significant inhibitory 
effect on E. coli at 100 mg/ml, P. vulgaris and S. typhi at 500 
mg/ml. The aqueous extract has no significant inhibitory 
effect on E. coli, for salmonella typhi; there was significant 
inhibitory effect at 500 and 250 mg/ml of the ethanol 
extract. There was significant inhibitory effect on P. vulgaris 
at 750 and 250 mg/ml of the aqueous extract. 
 
 
Antibiotic susceptibility testing using gram negative 
multi disc 
 
From the percentage sensitivity chart of the antibiotics disc, 
E. coli was 50% sensitive and 50% resistant. P. vulgaris 
showed 10% intermediate susceptibility and 90% sensitive 
to the antibiotic disc, S. typhi showed 10% resistance, 60% 
sensitive and 30% intermediate susceptibility to the 
antibiotic disc. This shows that E .coli is more resistant to 
the antibiotic disc, followed by S. typhi and then P. vulgaris.   
 
 
DISCUSSION 
 

The clinical isolates used were all members of the 
enterobacteriaceae family and are also grouped as enteric 
bacteria. The confirmatory tests carried out on the 
organisms to establish their identity yielded results that 
were in agreement with the previous studies. For example, 
P. vulgaris appeared as glistening growth covering the 
entire surface of the media. It also showed negative to gram 
staining reaction and was motile. It fermented glucose but 
did not ferment lactose, indole positive, catalase positive 
and hydrogen sulphide test positive. This is similar to those 
earlier reported by Herter and Carl (2014). E. coli appeared 
as red gram negative rod showing true motility. Also, there 
is positive indole test; this was in accordance with Bergy’s 
manual of systemic bacteriology (Tortora et al., 2012). S. 
typhi showed motility and was negative for gram staining 

reaction. It did not produce gas neither did it ferment 
lactose which was in agreement with the work done by 
David (2003). 

The result of the phytochemical screening of the ethanol 
and aqueous extracts of P. americana fruit peel extract 
showed the presence of saponin, fixed oils, carbohydrate, 
tannins, reducing sugars, protein, steroids, terpenoids, 
alkaloids and phlobatannins in both the ethanol and 
aqueous extract of the peel. Flavonoids and starch were 
absent in extracts, steroids showed more intensity in the 
ethanol extract while terpenoids and phlobatanins showed 
more intensity in the aqueous extract. The presence of 
protein showed weak intensity in both extracts. Alkaloids 
were absent in the ethanol extract but strongly present in 
the aqueous extract, while anthranal glycosides was absent 
in the aqueous extract but present in the ethanol extract. 
This agrees but not completely with the study on the 
physicochemical parameters, phytochemical composition 
and antioxidant activity of the Algarvian Avocado (P. 
Americana Mill.) which reported that avocado skin was 
superior to the pulp in the contents of the following 
compounds; 2.585±0.117 mg/100 g of carotenoids, 
679.0±117.0 mg/100 g of total phenolics and 44.3±3.1 
mg/100 g of flavonoids (AnaF et al., 2013). The presence of 
alkaloids terpenoids, tannins, saponins, steroids, flavonoids 
and glycosides in the ethanol and aqueous extracts were 
responsible for the antibacterial activity. 

The antibacterial sensitivity test showed that the 
inhibitory effect of the ethanolic extract on E. coli>S. 
typhi>P. vulgaris with mean zones of inhibition of 6.643, 
5.71 and 4.57 mm respectively while that of the aqueous 
extract, S. typhi>P. vulgaris>E. coli with mean zones of 
inhibition of 4.57, 0.86 and 0.00 mm respectively. The null 
hypothesis was accepted; ethanoic and aqueous extracts 
had inhibitory activity against the three organisms at 95% 
confidence interval. In comparing the activity of the two 
extracts, there is a significant difference between the 
activity of the aqueous extract and ethanolic extract against 
these bacteria at 95% confidence level in this order of 
concentration 62.5>1000 and 750 mg/ml>negative control 
that is, there is no significant difference in the activity 
between the two extracts at 500, 250 and 125 mg/ml. This 
implies that at 500, 250 and 125 mg/ml there was a 
significant antibacterial activity against the clinical isolates 
irrespective of the extract. With both extract, S. typhi was 
best inhibited at 500 mg/ml. E. coli was best inhibited at 
1000 mg/ml for ethanolic extract but not inhibited by 
aqueous; it cannot therefore be concluded that the aqueous 
extract has no effect on E. coli because a higher 
concentration of the aqueous extract might inhibit E. coli. P. 
vulgaris had the best inhibition at 500 mg/ml for ethanol 
extract and 500 and 250 mg/ml for aqueous extract. It can 
be said that both extract would work best at 500 mg/ml of 
treatment for the bacteria especially P. vulgaris and S. typhi, 
though a higher concentration is suspected to have activity 
against E. coli. 
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The mean zones of inhibition of the antibiotics disc were 
calculated and their scores of sensitivity recorded. E. coli 
showed 50% resistance to the antibiotics, P. vulgaris was 
not resistant to any antibiotic and S. typhi had 10% 
resistance.  

Conclusively, Avocado pear peel can be said to have 
antibacterial activity using ethanol and water as solvent for 
extraction. 
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