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Abstract: Antibiotics are obviously crucial groups of drugs so far used for combating diseases but natural
products from herbal plants are new interest due antimicrobial resistance. Experimental study was carried out
with the aims of investigating antibacterial efficacy of ethanolic and aqueous extracts of Aloe vera, Guava and
their combined leaf extracts against Staphylococcus aureus  and  Escherichia  coli.  The  study  was  carried
out using  completely  randomized  design  with  three  replications  and  analyzed  with  one  way  ANOVA.
Fine powdered leaves of plants were immersed in ethanol and distilled water to obtain extracts. The test bacteria
were isolated from samples of mastitic dairy cows. The susceptibility test was conducted using paper disc
diffusion assay. Aloe vera and Guava exhibited maximum zone of inhibition (21.6 and 21mm) against S. aureus
at 1g/ml in ethanol extract and minimum (13.3 and 13mm) against E. coli at 0.125g/ml in ethanol and aqueous
extract respectively. The combination of the two plants showed maximum effect (24.6mm) against S. aureus at
1g/ml in ethanol extract and the minimum inhibition (16.3mm) against E. coli at 0.125g/ml in its aqueous extract.
Our results clearly indicate that the possibility of using these plant extracts in the treatments of bacterial caused
mastitic cases. Further research should be conducted using laboratory animals to test the efficacy and toxicity
of the extracts in vivo.
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INTRODUCTION At present, as reported by Viegi et al. [6], domestic

Ethnomedicine is an integral part of the culture and with herbal remedies, followed by poultry (9.1%), dogs
the interpretation of health by indigenous populations in (5.3%) and rabbits (4.3%) of animal therapy.
many parts of the world. Medicinal plants have been ‘Zoopharmacognosy’ revealed that instinct provides
widely used all over the world and formed the integral part animals with therapeutic information [7].
of basic health care in many countries including Ethiopia Currently  used  antibiotic  agents   are  failing to
[1]. Ethiopia is believed to be home for about 6,000 bring an end to many bacterial infections  due  to  super
species of higher plants with approximately 10% resistant  strains   in   many   areas   in   the   world   [8].
endemism [2]. Natural products, pure compounds and The increasing use of antimicrobials against
standardized plant extracts, provide unlimited Staphylococcus aureus has led to the development of
opportunities for new drug leads because of the resistance hence needs to develop new antimicrobial
unmatched availability of chemical diversity [3]. agents [9]. Escherichia coli   are  normal  flora  in  the

Modern veterinary medicines are not well developed body of human beings and they can be non pathogenic,
in most of countries and it is estimated that the traditional commensal or pathogenic when favorable conditions are
remedies are sometimes the only source of therapeutics maintained [10]. Hence, great efforts are being made to
for nearly 80% of human population [4] and 90% of reverse this trend; mainly widespread screening of
livestock  in  Ethiopia  of  which 95% are plant origin [5]. medicinal plants [11].

ruminants accounts about 70% of the  animals  treated
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Plants are known to produce a variety of compounds
to protect themselves against a variety of pathogens and
it was reported that many plant species have
pharmacologically active ingredients from which various
secondary metabolites possessed and utilized to combat
the disease causing pathogens. Hence, their antimicrobial
properties make them a rich source of many potent drugs
[12, 13].

Aloe vera leaf is composed  of  mainly  water  and
trace solid components. Solid component  of  aloe  vera
leaf harbors over 75 biologically active compounds
having a broad range of pharmacological activities
including  wound  healing, anti-inflammatory,
antioxidative, antidiabetic and antimicrobial properties
[14].

The pharmacological activities of guava leaf are due
to its bioactive components thatcancombat against
disease causing pathogens specifically essential oils rich
in phytochemicals such resin, cellulose, tannins and
flavonoids, phenols, saponins, lectins, vitamins, fibres
and fatty acids [15, 16].

The potential medicinal  effects  of  guava  leaves
have been described in animal and human studies and
suggested that it had anti-inflammatory effects, strong
anti-oxidant properties, hepato-protective and anti-cancer
effects  and  used  to  treat  diabetes  and  dyslipidemia
[17-19]. Furthermore, guava showed a significant ability to
relax isolated aortic tissue of guinea pigs, after induction
of aortic muscle contraction by high potassium chloride
concentrations [20].

Emergency and spread of bacterial resistance against
formulated conventional antibiotics are increasingly
becoming a concern to public health. Besides the
antibacterial efficacy of Aloe barbadensis, Psidium
guajava and their combined leaf extracts against
Staphylococcus aureus and Escherichia coli around
Wolaita was not yet known.

The aims of this study were to evaluate the
antibacterial activities of Aloe barbadensis, Psidium
guajava and their combined leaf extracts against selected
bacterial pathogens causing bovine mastitis at different
concentrations and to assess the better solvent for
extraction of targeted plant materials amongst selected
extraction solvents.

MATERIALS AND METHODS

The study was conducted in Wolaita Sodo regional
veterinary laboratory which is found in Southern Nation
Nationalities and Peoples Regional state, Ethiopia.

Table 1: Characteristics of the plant material used in study
Common Part

Plants name Local name Location used
Aloe barbadensis Aloe vera Erret (A) Badesa (W) Leaves

Godare Uttaa (W)
Psidium guajava Guava Zeytona (A) WSU Leaves

Gojamiyaa (W)
A=Amharic, W=Wolaitegna, WSU=Wolaita Sodo University

Plant Sample Collection: Fresh leaves of Guava were
collected from compound of Wolaita Sodo University
while Aloe Vera leaves were sampled randomly from
Badesa woreda, Wolaita zone. The taxonomic identities
were confirmed by Pharmacology and Toxicology team,
school of Veterinary medicine, Wolaita Sodo University.
The collected plant leaves were brought to wolaita sodo
regional veterinary laboratory and thoroughly washed in
running tap water and rinsed in distilled water. This was
done to remove debris  and   reduce  the  microbial  load.
In the case of Aloe vera, the inner  gel  part  was
evacuated  with   great  care  aseptically  and  chopped
into cutlets. The leaves were separately  shade-dried  for
a month.

Extraction of Plant Material
Ethanolic Extraction of Active Ingredients: The ethanol
extraction of the active ingredients of the plant parts was
carried out using the method of Harborne [21]. The shade
dried 60 gm of fine powdered leaves of Aloe vera and
Guava plant were immersed in 200ml of 70% ethanol
contained in 500 ml sterile conical flasks and covered with
cotton wool separately. The mixture in flask was
vigorously stirred with sterile glass rod and incubated at
room temperature for three days with intermittent shaking
at 24hr interval. They were first filtered with double
layered muslin cloth and then through Whatman No. 1
filter paper. The sediment and plant residues were
discarded. The crude weight of the extract was obtained
by allowing the solvent to evaporate and was used to
determine concentration in g/ml according to
methodology reported by Betoni et al. [22]. Crude extracts
were evaporated at 100°C in water bath continuously.
After evaporation, concentrate was poured in to beaker
and put in hot air oven at 160°C for  complete  drying.
Then dry extract was recovered, weighed and stored in
sterile bottle under refrigerated condition until used for
further study [23].

Aqueous Extraction of Active Ingredients: The aqueous
extraction was done using the method described by
Asuzu  [24].  The  shade  dried  60 gm   of   fine   powdered
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leaves of Aloe vera and Guava plant were soaked in 200ml Isolation and Morphological Identification of
of distilled water in separate conical flasks for three days Staphylococcus Aureus: Staphylococcus aureus was
with intermittent shaking. They were first filtered with isolated by culturing mastitic condition suspected sample
double layered muslin cloth and then through Whatman of centrifuged milk which showed positive response on
No. 1 filter paper. The sediment and plant residues were California mastitis test on Blood agar media, subcultured
discarded. The crude weight of the extract was obtained onto Nutrient agar media and then Mannitol salt agar
by allowing the solvent to evaporate and was used to (MSA) media. The Petri dishes were incubated at 37°C for
determine concentration in mg/ml according to 24 hours. The plate was observed for growth and
methodology reported by Betoni et al. [22]. Crude extracts morphological characrestization of colonies was done.
were evaporated at 100°C in water bath continuously. The growth of yellow colonies with yellow zones on
After evaporation, concentrate was poured in to beaker Mannitol salt agar is a morphological growth
and put in hot air oven at 160°C for  complete  drying. characteristic of S. aureus according to Quinn et al. [26].
Then dry extract was recovered, weighed and stored in Further confirmation was done by Gram’s staining and
sterile bottle under refrigerated condition until used for biochemical tests (Coagulase and CAMP test).
further study [25].

Determination of  Solvents  Extractive  Values Escherichia coli: Escherichia coli were isolated by
(Percentage Yield): This method determines  the  relative
amount of active constituents in a given amount of
medicinal plant material when extracted  with  solvents.
The extraction of any crude extract with a particular
solvent yields a solution containing different
phytoconstituents. The composition of these
phytoconstituents in that particular solvent depends
upon the nature of the dry powder  and  solvent  used.
The determination of solvent extractive value thus permits
the selection of a suitable solvent.

Yield of each extraction was measured separately and
the extraction efficiency was quantified by determining
the weight extracts. The yield percentage of extract was
calculated as dry powder weight/ extract powder weight
×100 [3]. At the end of extraction, the weight of each plant
extract was measured and percentage yield of extract was
tabulated as mentioned in below.

were
“E”represents weight of extract powder
“D”represents weight of fine dry powder 

Test Bacterial Isolates: The test micro-organisms
(Staphylococcus aureus and Escherichia coli) were
isolated and morphologically identified from sample of
mastitic dairy cows. Individual steps viz sample collection,
media preparation, culturing and isolation and
identification were performed according to general
guideline of bacteriology.

Isolation and Morphological  Identification of

streaking sample of mastitic milk on Blood agar,
subcultured onto nutrient agar and then onto MacConkey
agar, Eosin methylene blue (EMB). The colonies from
enriched culture have been streaked on EMB agar for
isolation of E. coli. The Petri dishes were incubated at
37°c for 24 hours. The plate was observed for growth.
Colonies showing a greenish metallic sheen with dark
centres on EMB were considered as E. coli and further
characterized. For each of the samples one colony
resembling E. coli was picked up from the EMB plates
then cultured on nutrient agar and biochemically
confirmed as previously described [27].

The growth of pink to brick red colonies on
MacConkey agar with or without a zone of precipitated
bile and metallic  green  colonies  on  Eosin  methylene
blue agar is a morphological growth characteristic of
E.coli. Further confirmation was done by Gram’s staining
and biochemical tests (Triple sugar iron (TSI) agar and
Indole test).

Antibacterial Susceptibility Test of Targeted Plant
Extracts: Antibacterial susceptibility procedure of plant
extracts was evaluated by using filter paper disc diffusion
method [28]. Filter paper discs of 6mm were prepared from
Whatman no.1 filter paper by paper punch. The discs
were sterilized by autoclaving at 121°C for  15  minutes.
The discs were dried in hot air oven at 160°C to remove
moisture [29]. Already dried and cooled discs were
impregnated with 2ml of each (12.5, 25, 50 and 100%w/v,
g/ml) of diluted  extracts  with  distilled  water  for a
minute. A discs impregnated in 2ml of distilled water
(without extracts) were used as negative control.
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Aloe vera, Guava and their combined leaf extracts Statistical Analysis: The data collected were subjected to
impregnated discs were dispensed onto the surface of the one way analysis of variance (ANOVA) using SPSS
inoculated Mueller Hinton agar plate (used for all version 20 statistical software to determine difference
antibiotic sensitivity tests as standard drug and for plant between groups having different concentrations of each
extracts evaluation [30] at appropriate spatial arrangement plant extract and the post-hoc analysis were employed to
using an ethanol dipped and Bunsen burner flamed specifically find between which groups significant
forceps. Each disc was pressed down to ensure complete difference occur. Experimental results were expressed as
contact with the agar surface. For each plate 6 discs were mean ± standard deviation and P-value < 0.05 were
placed. The plates were left for 15-20 minute at room regarded as statistically significant.
temperature to dry and then after, the plates were inverted
and placed in an incubator at 37°C for overnight. After 24 RESULTS
hours of incubation, the inhibition zones formed around
the respective discs were measured by using measuring The results of the extraction process revealed that
scale to nearest millimeter. Every experiment was carried higher  percentage  of  yield  was obtained using ethanol
out in parallel and the results were represented the as  a  solvent    on   both   plants.   Ethanol   extract  of
average of independent experiments of triplicates. Aloe barbadensis showed the highest yield of 23.8 gram

Experimental Design: The experiments were carried out in 18.7 gram (31.2%). However, water extracts of Aloe
three independent replication sets. The study was barbadensis and Psidium guajava yielded 17.5 gram
conducted by using ethanolic and aqueous extracts of (29.2%) and 13gram (21.7%) respectively. The  result  of
Aloe  vera   and   Psidium   guajava  medicinal  plants. the experiment showed that ethanol solvent was yielded
The extraction solvents were evaluated to determine the highest grams of crude extract for Aloe barbadensis,
which gives the highest plant extract. An In-vitro Psidium guajava and their combination probably due its
antibacterial susceptibility testing of aloe   vera,  guava polarity (Table 2).
and their combined leaf extracts against S. aureus and
E.coli was done by using paper disc diffusion Antibacterial Activity of Aloe barbadensis: The
qualitatively as described by Arunkumar and
Muthuselvam [29].

(39.7%). Ethanol  extract  of  Psidium  guajava  yielded

antibacterial activity of  the  aqueous  and  ethanol
extracts  of  Aloe  barbadensis   is  presented  in  Table  3.

Table 2: Yield of the extracts in different solvents

Scientific name Solvent Weight of dry Powder Weight of extract powder % Yield

Aloe barbadensis Aqueous 60gm 17.5gm 29.2%

Ethanol 60gm 23.8gm 39.7%

Psidium guajava Aqueous 60gm 13gm 21.7%

Ethanol 60gm 18.7gm 31.2%

Table 3: Antibacterial activity of Aloe barbadensis in different concentrations of extracts

Zone of inhibition

------------------------------------------------------------------------------------------------------------------------------------------------------

Aqueous extract Ethanol extract

------------------------------------------------------ ----------------------------------------------------------

Conc. in g/ml S.auerus E.coli S.auerus E.coli

1 20.3 ± 1.52 17.6±2.51 21.6 ±2.51 20±3d c c c

0.5 20±1.73 18.3±2.51 21±1 19±1.73d c c c

0.25 16.6±0.57 15±1.73 18±2 17±2c c c c

0.125 15.6±2.08 13.6± 1.52 16.33±2.51 13.3±1.52b b b b

Distilled water (2ml) 6±0 6±0 6±0 6±0a a a a

Mean values with different superscripts in the same column are significantly different at P<0.05
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Table 4: Antibacterial activity of Psidium guajava in different concentrations of extracts
Zone of inhibition
------------------------------------------------------------------------------------------------------------------------------------------------------
Aqueous extract Ethanol extract
------------------------------------------------------ -----------------------------------------------------------

Con. in g/ml S.auerus E.coli S.auerus E.coli
1 18±3 16.6±1.52 21±2 19±1 b c c c

0.5 17.3±1.52 15.3±1.15 19±1.73 17±1b c c c

0.25 15.6±1.52 14.3±1.52 18±2 16.6±2.51b c c c

0.125 15.6±2.51 13±2.64 14.6±1.52 13.3±2.88b b b b

Distilled water (2ml) 6±0 6±0 6±0 6±0a a a a

Mean values with different superscripts in the same column are significantly different at P<0.05

All concentrations of both aqueous and ethanol extracts extract (P>0.05). There was significant difference (p<0.05)
show activity on S. aureus and E. coli. The aqueous in the mean diameter of inhibition of S. aureus for each
extract exhibits maximum zone of inhibition (20.3mm)  on concentration of the ethanol extract. However, there were
S. aureus at 1 g/ml concentration where as it shows the no significant differences in zone of inhibition of E. coli
least inhibition zone (13.6mm) on E.coli at 0.125 g/ml. for each concentration of the ethanol extract (P>0.05).
Similarly, the ethanol extract shows largest inhibition zone Inter-extract  comparison   of   each   concentrations
(21.6mm) on S. aureus at 1 g/ml concentration and the (1, 0.5, 0.25 and 0.125 g/ml) of the aqueous and ethanol
minimum diameter (13.3mm) on E.coli at 0.125 g/ml. extracts of Psidium guajava revealed no statistical

There was significant difference (p<0.05) in the mean significance difference (P>0.05) between the methods of
zones of inhibition of S. aureus for each concentration of extracts for both S. aureus and E. coli.
both the aqueous and ethanol extract. E. coli showed
significant difference in ethanol extract however it showed Combined Antibacterial Activity of Aloe  barbadensis
no significant differences (P>0.05) in aqueous extract for
each of the concentrations.

Inter-extract   comparison   of  each  concentrations
(1, 0.5, 0.25 and 0.125 g/ml) of the aqueous and ethanol
extracts of Aloe barbadensis revealed there was no
statistical significance difference (P>0.05) between the
methods of extracts for both S. aureus and E. coli.

Antibacterial Activity of Psidium guajava: All the
concentrations of the aqueous and ethanol extracts of
Psidium guajava showed activity on S. aureus and E.coli.
The antibacterial activity of the aqueous and ethanol
extracts of Psidium guajava is presented in Table 4.

The  highest  mean  zone  of  inhibition   (18 mm)  of
S. aureus by the aqueous extract was recorded at 1g/ml
and  the  lowest (15.6mm) was recorded at 0.125 g/ml
(Table 3). The highest mean zone of inhibition (16.6mm) of
E.coli by the aqueous extract was recorded at 1 g/ml and
the lowest (13mm) was recorded at 0.125 g/ml. Ethanol
extract of Psidium guajava, on the other hand, exhibited
the minimum (13.3mm) diameter of zone of inhibition
against E. coli at 0.125 g/ml and the largest zone 21mm, at
1 g/ml against S. aureus (Table 4).

There were no significant differences in the mean
zones of inhibition of both S. aureus and E. coli for each
concentration (1, 0.5, 0.25 and 0.125 g/ml) of the aqueous

and Psidium guajava: The bacteria were also tested  for
their sensitivity to combined aqueous and ethanol
extracts  of  Aloe  barbadensis sand  Psidium  guajava.
All concentrations of both aqueous and ethanol extracts
show activity on S. aureus and E. coli.

The ethanol extract showed the highest (24.6mm) at
1 g/ml and the minimum  (17.3mm)  at  0.125  g/ml  against
S. aureus and E. coli respectively. Similarly, the aqueous
extract showed the maximum (22mm) at 1g/ml and the
minimum (16.3mm) at 0.125 g/ml mean diameter of
inhibition  against S. aureus and E. coli respectively
(Table 5).

Statistically, there were no significant differences in
the mean zones of inhibition of both S. aureus and E. coli
for each concentration (1, 0.5, 0.25 and 0.125 g/ml) of the
aqueous extract (P>0.05). However, there was significant
difference (p<0.05) in the mean diameter of inhibition of
both S. aureus and E. coli for each concentration of the
ethanol extract.

Inter-extract  comparison  of   each   concentrations
(1, 0.5, 0.25 and 0.125 g/ml) of the combined aqueous and
ethanol extracts revealed there was no statistical
significance difference (P>0.05) between the methods of
extracts for E. coli. There were statistically significant
differences  (p<0.05)  in  the  mean zones of inhibition of
S. aureus at 0.5 g/ml of both extracts. 
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Table 5: Combined Antibacterial activity of Aloe barbadensis and Psidium guajava
Zone of inhibition
------------------------------------------------------------------------------------------------------------------------------------------------------
Aqueous extract Ethanol extract
------------------------------------------------------ -----------------------------------------------------------

Conc. in g/ml S.auerus E.coli S.auerus E.coli
1 22±2 18.6±2.08 24.6±1.15 22±1.73c b d d

0.5 20.3±1.15 17±1.73 23±1 19.6±1.15c b d d

0.25 19.3±1.52 16.6±3.21 19.6±2.51 18.6±1.52c b c c

0.125 18.3±2.08 16.3±1.52 19.3±0.57 17.3±2.08b b b b

Distilled water (2ml) 6±0 6±0 6±0 6±0a a a a

Mean values with different superscripts in the same column are significantly different at P<0.05

However, the activity of 1, 0.25 and  0.125  g/ml due to its ability to penetrate the  cellular  membrane  of
showed no statistical significant differences (p>0.05) in the plant and to extract the intracellular ingredients  [31].
the mean zones of inhibition of S. aureus of both In contrast, Stanley et al. [33] found 2.41 and 2.40% yield
ethanolic and aqueous extracts. of Aloe barbadensis in aqueous and ethanol extracts

DISCUSSION

The plants used in the study have been known in
their medicinal importance. The current study investigated
the antibacterial effect of the plants singly and in
combination against E. coli and S. aureus. Furthermore,
quantitative analysis was also done to determine the
percentage yield of the plants. The results for the
antibacterial screening have shown that at varying
concentrations, all the extracts have antibacterial activity
on both test organisms; E.coli and S.aureus. The results
of the inhibition of bacterial growth have shown that the
extracts are more active at high concentration and
decrease in activity at low concentrations. Thus the study
suggests that the inhibition of bacterial growth activity of
the extracts is dose dependent.

Yield of Extracts: Yield of each extraction was measured
separately and the extraction efficiency was quantified by
determining the weight of extracts. Ethanol extract of Aloe
barbadensis is showed the highest amount of yield
(39.7%) followed by ethanol extract of Psidium guajava
(31.2%). The highest yields of the extracts were obtained
using ethanol as solvent for both plants. This might be

respectively. Also Manoj, Kumar and Gitika [34] found
16.37 and 14.22% yield of Psidium guajava in aqueous
and ethanol extracts respectively. The yield percentage of
medicinal plant extracts which contain the bioactive
metabolites vary considerably with plant species and the
method or solvent used for extraction. Also, factors like
age of the plant and the polarity of the solvent used may
have affected the percentage yield [35]. Non standardized
procedures  of  extraction  may  lead  to  the  degradation
of the phytochemicals present in  the  plants  and  may
lead to the variations thus leading to the lack of
reproducibility [36].

Antibacterial Effect of Aloe barbadensis: Aloe
barbadensis  demonstrated  significant  antibacterial
effect against both bacteria under the study. The plant
recorded  maximum  mean  zone  of  inhibition  ranging
from 16.33-21.6mm against S. aureus  in  its  ethanol
extract. Redda et al. [1] reported zone  of  inhibition
ranging 12.6-18.2mm against E.coli and 9-14.5mm against
S. aureus using DMSO as a solvent. Stanley et al. [33]
reported 6mm diameter on E.coli using both solvents and
5 and 4mm against S. aureus in ethanol and aqueous
extract respectively. Abakar et al. [37] showed aqueous
extracts exhibiting 20mm zone of inhibition against E.coli
and 21mm against S.auerus. According to Kumar [38] the
plant recorded mean diameter of 63mm in aqueous and
61mm in ethanol extract against S. aureus. The ethanol
extract showed zone of inhibition of 15.66 and 12.66mm
against S. aureus and E.coli respectively [39].

In contrast, Cock [40] reported that crude extracts of
Aloe barbadensis did not exhibit any in vitro inhibition
on the growth of S. aureus. Glycosides of anthraquinones
and dihydroxyanthraquinones, acemannan and saponins
are active antibacterial components found in the whole
plant [41].
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Antibacterial Effect of Psidium guajava: Psidium CONCLUSIONS AND RECOMMENDATIONS
guajava  exhibited   promising   antibacterial  effect
against bacterial species under investigation. The plant
recorded maximum   mean  zone  of  inhibition  ranging
from 14.6-21mm against S. aureus in its ethanol extract.
The significant antibacterial activities of guava tree plant
(as demonstrated in this present study) have been
previously reported [42]. Ifeanyichukwu et al. [43]
showed Psidium guajava leaf extract exhibited zone of
inhibitions of 18mm for E.coli and 23mm for S. aureus
using ethanol as a solvent. In other study on E.coli,
Thiyagarajan and Alruwaili [44] found diameter of
inhibition of 27 and 15mm using ethanol and water as a
solvent respectively. Psidium guajava recorded zone of
inhibition up to 15mm against S. aureus in its aqueous
extract [45]. According to Manoj, Kumar and Gitika [34]
the ethanol extracts showed inhibitory zone against S.
aureus (19mm) and E. coli (20mm). Similarly, aqueous
extracts produced inhibitory zone against S. aureus
(15mm) and E. coli (17mm).

Ethanolic extract contains tannins as well as
?avonoids and water extract contains tannins. These
compounds had been reported to exhibit good
antibacterial activity [46].

The difference in antibacterial activity of plants with
other literatures might be attributable to differences in
type of extraction and solvent used strains of bacteria,
inoculum density, season of collection, varieties of the
plants, age of the plant used, freshness of plant materials,
physical factors (temperature, light water) and drying
method used before the extraction process.

Generally, the higher activity of the ethanol extracts
as compared to the aqueous extract can be attributed to
the presence of higher amounts of polyphenols as
compared to aqueous extracts. More useful explanation
for the decrease in activity of aqueous extract can be
ascribed to the enzyme polyphenol oxidase, which
degrade polyphenols in water extracts, whereas in
methanol and ethanol they are inactive [47]. Moreover,
nearly all of the identified components from plants active
against microorganisms are aromatic or saturated organic
compounds, they are most often obtained through initial
ethanol or methanol extraction [48]. 

In this study, Gram positive bacteria were found to be
more susceptible for both plants than Gram negative
bacteria. It may be related to the outer membrane of gram
negative bacteria, which endows the bacterial surface with
strong hydrophobicity and acts as a strong permeability
barrier [49].

Natural bioactive constituents found in parts of
plants are deterrents to pathogenic agents. According to
present investigation, Aloe vera, Guava and their
combined leaf extracts showed potential antimicrobial
activities for both S. aureus and E. coli at different
concentrations of plant extracts. The combined leaf
extracts had a greater antimicrobial activity than when
used separately against selected pathogenic microbes.
Thereby, present study results indicate the possibility of
using these plant extracts in treatment of bacterial mastitic
conditions. Therefore, the following recommendations are
suggested:

Possible  mechanism  of  antimicrobial  action of
these  plant  extracts should be scientifically
validated.
Individual contribution of each plant extract towards
combined effect should be elucidated. 
Government should create awareness in population
to keep herbal plants for sustainable use.
Further research should be conducted using
laboratory animals to test the safety, efficacy, dosage
and toxicity of those extracts in vivo.
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