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ARTICLE INFO ABSTRACT

Aloe vera (L.) Burm. f., known as the plant of immortality, is a perennial and succulent plant. 
This study aimed to investigate potential alternatives to synthetic antibiotics and antioxidants 
due to the increasing resistance of microorganisms to these drugs and the negative effects of 
synthetic antioxidants. So phytochemical characteristics and antimicrobial activities of the gel 
and green leaf parts of A. vera have been measured. Vitamin A, E, lycopene, β-carotene, and 
4-hydroxyneonal (4-HNE) that were determined by high-performance liquid chromatogra-
phy (HPLC) were found to be 0.17±0.03, 3.6±0.57, 7.6±1.50, 0.63±0.14, and 5.6±1.07 μg/g 
in the green leaf part of Aloe vera and 0.26±0.05, 1.1±0.09, 0.07±0.01, and 3.68±0.74 μg/g 
in the gel, respectively. Total phenolics, flavonoids, 2,2’-Azino-bis-3-ethylbenzothiazoline-6-
sulfonic (ABTS), and 2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity that 
were determined using a UV-Vis spectrophotometer were found to be 0.17±0.01, 0.96±0.15, 
133.9±7.08, and 25.1±2.28 in the green leaf part of the plant, while they were found to be 
407.95±9.42, 0.95±0.67, 0.04±0.00, and 0.26±0.05 in the gel, respectively. The antimicrobial 
activities of A. vera were determined by the disc-diffusion method. The green leaf part of A. 
vera had the most powerful effect on Bacillus megaterium, with an inhibition zone measuring 
11.6±0.32 mm in diameter. While the gel had the strongest effect on Staphylococcus aureus, 
with a 20.0±0.29 mm zone of inhibition. Therefore, we can conclude that. vera serves as a valu-
able source of antioxidant and antimicrobial activity, suitable for both medicinal and cosmetic 
applications.
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INTRODUCTION

There are around 420 species of the genus Aloe, and they 
have been placed in the, Aloaceae families, including Aloe 
vera (L.) Burm. f. [1]. Although Aloe barbadensis Miller 

is the more common name, A. vera is the correct name 
according to international regulations of botanical nomen-
clature [2]. The leaves of the plant are tall and pointed. 
There is a green shell and a transparent pulp within each 
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leaf. The pulp, which makes up the bulk of the leaf, seems to 
be both transparent and mucilaginous. For medicinal rea-
sons, this portion of the plant is most often used [3].Light 
green in color; this perennial plant resembles both shrubs 
and trees. It is xeric and succulent [4]. It is believed that 
the Arabic words “alloeh” or “alloek” and the Hebrew word 
“allal,” meaning “bitter” are the origins of the Greek word 
“aloe” (aloi). Arabic “wahre” means “real” or “genuine,” and 
the Latin word “vera” comes from this source. In Anatolia, 
it is called “sari sabre” because of its typically yellow petals, 
and its name in common use is derived from the Arabic 
word “sabre” meaning “sword” in reference to its sword-
shaped leaves. Its native habitats in Turkey are the southern 
Turkish coast and Antalya’s Demre area [5, 6]. It is thought 
that the plant A. vera originated in Sudan and was later 
transferred to the Mediterranean and other warm regions 
of the globe. A clay tablet from 2100 BC in Mesopotamia 
is the first known written evidence of the medicinal power 
of Aloe. Papyrus Ebers, an Egyptian record from 1550 BC, 
provide the earliest extensive description of the plant’s 
medical significance, including several Aloe-containing 
concoctions for the treatment of exterior and interior ill-
nesses. The Greek herbalist Dioscorides (ca. Seventy AD) 
described the A. vera plant and advocated its use in treat-
ing wounds, hair loss, vaginal ulcers, and hemorrhoids [7]. 
According to a variety of recent study, this species not only 
protects teeth from UV rays but also reduces inflammation, 
fights germs and fungi, modulates the immune system, 
and inhibits the growth of cancer cells [8–12]. Despite its 
widespread cultivation today, the Aloe barbadensis Miller 
plant the “plant of immortality” actually originates from 
Africa, the Arabian Peninsula, and the islands of the Indian 
Ocean. This plant is a member of the Asphodelaceae family 
[13]. Over 2000 years ago, Egyptian scientists dubbed A. 
vera “the herb of immortality,” while Greeks called it “the 
universal panacea”. Approximately 99.0–99.5% of the sub-
stance is water. Since it can hold a lot of water, it may be 
used to keep the skin hydrated, and its gel can be used to 
treat skin injuries since it aids in wound healing and pro-
motes cell reproduction. Several properties of A. vera con-
tribute to its capacity to hasten wound healing, including 
moistening effects, increased cell motility, and enhanced 
collagen production [14]. Furthermore, it is employed in 
the treatment of a broad spectrum of diseases, for instance 
inflammation, digestive issues, constipation, thermal 
burns, sunburns, radiation damage, skin diseases, diabetes, 
and ulcers. Nearly 200 active substances and 75 nutrients, 
encompassing both water- and fat-soluble vitamins, min-
erals, enzymes, mono- and polysaccharides, phenolic com-
pounds, and organic acids, have been reported to make up 
the remaining 0.5–1.0% instead of the typical 99.0-99.5% 
water [15]. Polyphenols, flavonoids, tannins, saponosides, 
steroids/terpenes have been identified in A. vera [16]. Aloe 
vera has been reported to contain high levels of bioactive 
compounds, including phenols, flavonoids, tannins, sapo-
nins, anthraquinones, and ascorbic acid, as well as essential 

mineral elements. In addition, its gel has demonstrated 
notable biological activities, such as anti-influenza effects 
in the Madin–Darby Canine Kidney (MDCK) cell line and 
inhibitory action against the growth of various pathogenic 
microorganisms [17]. The medicinal properties of A. vera 
gel may be attributed to the presence of molecules with a 
high molecular weight [18]. The plant has an exterior cov-
ering that is visible from the outside and a parenchyma 
Aloe gel that is visible from the inside of the same cover-
ing. Both in vivo and in vitro studies have shown that these 
two constituents have therapeutic effects. Antibacterial, 
antifungal, anti-inflammatory, and anti-arthritic proper-
ties have been shown in studies of the plant’s entire extract 
[19]. The wound healing properties of A. vera gel were 
determined using experimental animals [20]. By prevent-
ing the production of oxygen radicals, A. vera is thought 
to have immunomodulatory effects [21]. Different A. vera 
fractions, as well as the unfractionated entire gel, have been 
claimed to have antioxidant benefits by a number of writers. 
The antioxidant properties of the A. vera gel may stem from 
the presence of glutathione peroxidase activity, superoxide 
dismutase, and phenolic antioxidant [22]. There are several 
components of A. vera that are responsible for its antioxi-
dant properties. These components include α-tocopherol, 
carotenoids, ascorbic acid, flavonoids, tannins and vitamin 
E [23]. In this study, some components and biological activ-
ities of the A. vera were determined.

MATERIALS AND METHODS

Sample Preparation
Plant samples were obtained from Planet Shop in Elazığ 

City, Türkiye. The plant leaves were rinsed under running 
water to eliminate dust and insect larvae. The gel was man-
ually extracted from fresh A. vera leaves after they were 
chopped using a knife. One gram of the gel and one gram 
of the green leaf part were used for testing water soluble 
vitamins, vitamins A, E, β-carotene, lycopene and 4-HNE. 
While 15 grams of samples were extracted using methanol 
in Soxhlet to prepare for antioxidant tests.

Chemicals and Equipment
Standard and chemical reagents, including butylated 

hydroxy toluene, flavone, perchloric acid, gallic acid, alu-
minum chloride, quercetin (dehydrate), potassium per-
sulfate, sodium nitrate, aluminum chloride, gallic acid, 
and perchloric acid, were acquired from Sigma-Aldrich or 
Merck, respectively. All the water used in the process was 
double-distilled (dd H2O). 

Because of the potential for contaminants in the sol-
vent to obscure the sample peak in the HPLC chromato-
gram, only analytical-grade solvents were used for the 
sample preparation. The liquid chromatography solvents 
were of the HPLC kind. For HPLC, the mobile phase 
always consists of a solvent that has been filtered via a 
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membrane filter and degassed in an ultrasonic bath. The 
SHIMADZU Prominence-LC-2020C 3D Model was used 
for HPLC analysis together with a PDA detector. A UV-VIS 
spectrophotometer was used for the spectrophotometric 
measurements.

Determination of Vitamins A, E, β-carotene, Lycopene 
and 4-HNE

After adding 1.0 g of sample to a tube, 5.0 mL of C2H5OH 
was added, and the mixture was sonicated for 10 min then 
vortexed and centrifuged for 6 min at 7,500 rpm. After that, 
we added 1.0 mL of n-hexane to the sample, gave it a good 
vortex, and then extracted the n-hexane phase twice. The 
n-hexane phases were collected, evaporated in a vacuum, 
and diluted in 1.0 mL of methanol before being analyzed 
using a combination of methanol and water (95:5) as the 
mobile phase. An Inertsil ODS-3 column with dimensions 
of 25.0 cm x 4.6 mm x 5.0 μm was designed for analysis 
[24]. 

Extraction of Samples
The samples were being extracted using 15 g of sam-

ple and 250 mL of methanol in a Soxhlet device for 6 h. 
Methanol was then extracted using a rotating evaporator 
operating at 40 °C under vacuum. After drying the extract, 
it was weighed before dissolving it in 10 mL of CH3OH and 
storing the resulting solution at 4 °C in a refrigerator [25].

Determination of Total Phenolic Content
The spectrophotometric determination of total pheno-

lic material followed the Folin-Ciocalteu technique with 
adjustments made by Dewanto et al. [26] The following was 
combined and shaken: 0.50 mL of distilled water, 0.250 mL 
of sample or gallic acid, and 0.125 mL of Folin-Ciocalteu 
reagent. To achieve volume of 3.00 mL, distilled water was 
added after 6 min, and 1.250 mL of 7% sodium carbonate 
solution was added. After 90 min, the ultraviolet-visible 
spectrophotometer read the absorption at 760 nm. It was 
determined how varied quantities of gallic acid would affect 
the graph. The TPC of the samples was calculated, and the 
findings were reported in micrograms of gallic acid equiva-
lents per gram (µg GAE/g) [26]. 

Determination of Total Flavonoids
Spectrophotometric analysis, as reported by Dewanto et 

al. [26], was used to calculate total flavonoid content. The 
absorbance at 510 nm was measured after mixing a 0.025 
mL sample of quercetin with 1,250 mL of distilled water, 
0.075 mL of a 5% sodium nitrite solution, and 0.150 mL 
of a 10% solution of aluminum chloride; the mixture was 
allowed to stand for 5 min. Then, 0.500 mL of a 1.0 M 
sodium hydroxide solution was added. Different amounts 
of quercetin were used to create a usable graph. Total fla-
vonoids content was calculated using the working graph, 
and the findings were expressed as micrograms of quercetin 
compounds per gram [26]. 

Total Antioxidant Capacity DPPH Method
The DPPH method of Antioxidant capacity was mea-

sured utilizing the approach published by Nile et al. [27], 
which is depend on the scavenging activity of the stable 
DPPH free radical. The absorption of a DPPH solution 
made by dissolving 25 µg/mL of DPPH in (CH3OH) methyl 
alcohol was measured at 510 nm. The, absorbance at 510 
nm was measured after the DPPH solution had been placed 
in the dark area for thirty minutes with varying concentra-
tions of sample extracts. IC50 (µg/mL) values were reported, 
which represent the concentration of the antioxidant chem-
ical that inhibits 50% of the DPPH radical in the medium. 
High antioxidant activity is shown by low IC50 values [27]. 

Total Antioxidant Capacity ABTS Method
The antioxidant activity inherent in the samples was 

assessed employing the ABTS radical cation decolorization 
assay, a method initially detailed by Re et al. [28] and sub-
sequently adapted with minor procedural adjustments. The 
generation of the ABTS•+ radical cation involved the com-
bination of a 7.0 mM ABTS solution with 2.4 mM potas-
sium persulfate. This mixture was subsequently allowed to 
react under dark conditions at ambient temperature for a 
duration of 12–16 hours, thereby facilitating the complete 
formation of the desired radical species. Before conduct-
ing the analysis, the ABTS•+ solution required dilution with 
a phosphate buffer (pH 7.4) until an initial absorbance of 
0.80 ± 0.02 at 734 nm was achieved. In the assay procedure, 
2.0 mL aliquots of the diluted ABTS•+ solution were dis-
pensed into individual test tubes. This was followed by the 
introduction of either the sample extract or a Trolox stan-
dard solution in varying volumes (25, 50, 75, and 100 µL). 
These reaction mixtures were incubated at room tempera-
ture for 15 minutes, subsequent to which their absorbance 
was quantified at 734 nm employing a UV–Vis spectropho-
tometer. To serve as a reference, a control sample compris-
ing solely the ABTS•+ solution, without the incorporation 
of any sample or standard, was prepared under conditions 
identical to those used for the test samples. The antiox-
idant capacity for each sample was then computed utiliz-
ing a Trolox calibration curve, with the results articulated 
as micromoles of Trolox equivalents per gram of sample 
(µmol TE/g) [28]. 

Screening of Antimicrobial Activities

Test microorganisms
For the tests, we used different kinds of organisms, 

including both Gram-positive and Gram-negative bacteria. 
Specifically, the Gram-positive types were Staphylococcus 
aureus COWAN 1 FMC 16 and Bacillus megaterium DMS 
32. As for the Gram-negative bacteria, we had Pseudomonas 
aeruginosa DMS 50071 SCOTTA, Escherichia coli ATCC 
25922, Klebsiella pneumoniae FMC 5, and Proteus vulgaris 
FMC 1. We also included one type of yeast Candida albi-
cans FMC 17 in our tests. All these microorganisms came 
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from the Microbiology Laboratory Culture Collection at 
Firat University’s Department of Biology.

Extract preparation
Fresh plant tissue (10 g gel and green leaf part) was mac-

erated for 24 h in 150 mL of methanol solvent with rotary 
agitation. The substances were filtered through Whatman 
No. 1 to clarify. The solvent was evaporated to dryness under 
vacuum at 37 ºC. The recovered materials were dissolved in 
dimethyl sulfoxide (DMSO) and stored at 4 ºC until further 
use. Each prepared extract was dispensed at a pre-validated 
controlled volume of 20 μl on to antibiotic assay discs (6 
mm, Schleicher & Schüll No. 2668). Antimicrobial activ-
ity was compared with standards of streptomycin sulphate 
and nystatin. The amount of solvent to be injected in to the 
disc is regulated by controls, which stipulate that only 20 μL 
of solvent will be administered. Streptomycin sulfate and 
nystatin are the standard substances used in this process.

Preparation of microbial cultures and test
After 24 h in nutrient broth and 48 h in malt extract 

broth, bacterial and yeast strains were inoculated. To use 
the disc-diffusion method, the test bacteria and yeasts were 
placed on Mueller Hinton agar (for bacteria) and Malt 
extract agar (for yeast) at concentrations of 10 5 bacteria/
mL and 10 4 yeast/mL, respectively. The solid agar medium 
was covered with the disc by gently pushing it down. After 
2 h at 4 ºC, the petri dishes were incubated at 35±0.1 ºC for 
24 h, while the yeast was incubated at 25±0.1 ºC for 3 days. 
The inhibitory zones were measured in millimeters at the 
beginning of the period [29].

Statistical Analysis
The analyses were replicated three times, and the find-

ings are reported as the mean ± error. The findings were 
subjected to one-way ANOVA analysis using SPSS 26.0 
for MS Windows. The significance of differences between 
group means was assessed using the Tukey HSD test, and 
statistical significance was indicated by a p≤0.05. Different 
letters were used to highlight significant differences 
between table rows, whereas similar letters imply that there 
is no statistical difference between groups.

RESULTS AND DISCUSSION

Fat-Soluble Vitamins (A & E), β-carotene, Lycopene and 
4-HNE

Based on the findings of this study, vitamins A and 
E were detected in various part of the plant as shown in 
(Table 1). The concentration of vitamin A obtained in 
the green leaf part and gel of A. vera were 0.17±0.03 μg/g 
and 0.26±0.05μg/g. There was no significant difference in 
the concentration of vitamin A between the plant gel and 
green leaf portions (p<0.05). A research study conducted 
in Indonesia on the Aloe chinensis baker plant found that 
fresh gel of 7-8 months old A. vera (raw material) contains 
4.59 IU (1.38 μg/g) of vitamin A content. [30]. It seemed to 
be higher when compared to the results of this study. This 
could be due to genus variations. 

While Vitamin E concentration was 3.6±0.57 μg/g 
in the green leaf part and was 1.1±0.09 μg/g in the gel of 
the A. vera. The vitamin E contents of the gel and green 
leaf portions of the plants were not significantly different 
from one another (p>0.05). Research conducted in 2011 
found that 100 g of A. vera gel has a vitamin E level of 0.192 
IU/100g (1.29 μg/g) [31]. The results of this study align 
with it. Furthermore, it is clear that gel had a higher vitamin 
A concentration than green leaves. On the other hand, the 
green leaf part generally had higher vitamin E levels than 
the gel of A. vera. Table 1. shows that the 0.63±0.14 μg/g 
of β-carotene level observed in the green leaf part of plant 
while in gel was 0.07±0.01 μg/g. The β-carotene contents 
of the gel and green leaf portions of the A. vera were not 
significantly different from one another (p>0.05). In 2009, 
Ozsoy et al. [32] found that the aqueous extract of A. vera 
leaves had a β-carotene content of (15.5±12.39 μg/g FW). It 
seemed to be higher when compared to the results of this 
study. It could be because of the maturation stage of plant 
,solvent or laboratory procedures used. The nutritional val-
ues discovered in this study are at odds with what is already 
known from the literature. The concentration of lycopene 
was 7.6±1.50 μg/g in the green leaf part of A. vera; on the 
other hand, gel contained 3.01±0.69 μg/g of lycopene (Table 
1). Statistically, there is no significant difference in the lyco-
pene level of the gel and green leaf part components of 

Table 1. Amount of vitamin A, E, β-carotene, lycopene and 4-HNE concentrations μg/g

 Green leaf part Gel
Vitamin A a 0.17±0.03 a 0.26±0.05
Vitamin E a 3.6±0.57 b 1.1±0.09
β-Carotene a 0.63±0.14 b 0.07±0.01
Lycopene a 7.6±1.50 b 3.01±0.69
4-HNE a 5.6±1.07 a 3.68±0.74
Statistical significance level was expressed as p<0.05. Different letters in the rows indicate a statistical difference, while the same letters indicate that 
there is no statistical different
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the A. vera plant (p>0.05). The green leaf part of the plant 
contains higher levels of β-carotene and lycopene than the 
gel. Martnez-Sánchez et al. [33] studied the bioactive com-
ponent of A. vera flowers at three stages of development: 
the first stage is immature; the second stage is mature, 
and the third stage is mature. The lycopene concentra-
tion was found to be the lowest in the third stage, while in 
Stage I, immature, it was found to be the highest [33]. The 
green leaf part of A. vera has a (5.6± 1.07 μg/g) concen-
tration of 4-Hydroxynonena(4-HNE); on the other hand, 
the gel shows a (3.68±0.74 μg/g) level for 4-HNE (Table 
1). Statistically, there is no significant difference in the 
4-HNE value of the gel and green leaf part components 
of the A. vera plant (p>0.05). Thus, the gel showed a 
higher 4-hydroxynonena level. No published or rare 
information on the concentrations of these compounds 
in A. vera was found. According to the findings, the 
nutritional qualities are higher in the green leaf part of 
A. vera than the gel.

Total Phenolic, Total Flavonoid, DPPH & ABTS Content
The total amount of phenolic compounds is provided as 

μg of Gallic acid equivalent/g of extract and is represented 
in (Table 2). The green leaf part of A. vera showed a higher 
level of total phenolic content (0.17±0.01 μg/g) than the 
gel that has (0.04±0.00 μg/g) of total phenolic content. The 
quantities of total phenolic content in the A. vera’s green 
leaf part and gel were found to be significantly different 
(p<0.05). The lowest estimated amount of total phenolic 
content was 97.95 ± 21.5 µg GAE/mg, while the maximum 
value was 332.4 ± 32.6 µg GAE/mg, according to another 
study done in Pakistan, examined various fractions of A. 
vera leaf [34]. It seems to be higher with a considerable 
difference when compared to the results of this research; 
this might be because of the effects of climate change or the 
plant’s maturity stage.

 The total amount of flavonoid compounds is provided 
as μg of Quercetin equivalent/g and is represented in (Table 
2). TFC in the green leaf part of A. vera was obtained as 
(0.96±0.21 μg/g). On the other hand, the gel was estimated 
at (0.26±0.07 μg/g). The green leaf part of Aloe vera con-
tain a higher amount of flavonoid content than the gel. The 
total flavonoid content of the gel and green leaf portions 
of the plant is not significantly different from one another 

(p>0.05). A study conducted in 2003 by Hu et al. [21] exam-
ined A. vera plant samples taken at various stages of matu-
rity. The researchers discovered that A. vera plant that were 
three years old had a greater amount of flavonoid content 
that estimated as (4.70 ± 0.48 g/kg), and four years old A. 
vera had (4.28±0.18 g/kg) flavonoid concentration, in the 
other hand two years old plant had (3.63±0.38 g/kg) of fla-
vonoid content [21]. 

The common purpose of this experiment is also to find 
out how well different sample extracts scavenge radicals. 
The premise of the experiment focused on the capacity of 
the extract to lower DPPH and ABTS radicals. The ability 
of four distinct concentrations of A. vera samples from 50 
to 200 μL for DPPH and ABTS radical scavenging was eval-
uated. According to the findings, the effects of the A. vera 
extracts start at a concentration of 50 μL and increase with 
concentration, as shown by the findings. As shown in (Table 
2), the methanolic extract of green leaf part of A. vera was 
133.9±7.08 μg/mL, on the other hand the methanolic extract 
of gel showed 407.95±9.42 μg/mL, of DPPH radical scav-
enging activity. So, the green leaf part of A. vera has a higher 
ability to scavenge DPPH radicals. According to Zahra et 
al. [35] A. vera powder extract was showed that at doses 
of 20–100 μg/mL, water extracts showed a % inhibition 
(DPPH) of 10.23–35.80, while methanol extracts showed 
12.84–44.96. A statistically significant difference was dis-
covered in the DPPH radical scavenging activity between 
the green leaf section and the gel of A. vera (p<0.05). As 
shown in (Table 2), methanolic extract of green leaf part 
of A. vera showed 25.1±2.28 μmole trolox/g, on the other 
hand the methanolic extract of gel showed 0.95±0.67 μmole 
trolox /g, of ABTS radical scavenging activity respectively. 
Therefore, the green leaf part of A. vera have a higher ability 
to scavenge ABTS radicals. Jairath et al. [36] determined 
that the capacity of the aqueous methanolic A. vera gel to 
scavenge ABTS radicals was 96.14%. Although there was no 
significant difference in the ABTS radical scavenging activ-
ity across various parts of the A. vera (p>0.05). The findings 
of this study were consistent with those of previous studies. 
Studies on A. vera have shown that the radical scavenging 
capacity of a plant is proportional to the concentration 
of the studied compound. In terms of radical scavenging 
action, the green leaf portion of A. vera is generally consid-
ered more potent than the gel.

Table 2. Amount of total phenolic µg/g, total flavonoid µg/g, DPPH µg/mL and ABTS µmole trolox/g

 Green leaf part Gel
Total phenolic a 0.17±0.01 b 0.04±0.00
Total Flavonoid a 0.96±0.15 b 0.26±0.05
DPPH a 133.9±7.08 b 407.95±9.42
TEAC a 25.1±2.28 b 0.95±0.67
Statistical significance level was expressed as p<0.05. Different letters in the rows indicate a statistical difference, while the same letters indicate that 
there is no statistical different.
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Antimicrobial Activity
The disc diffusion technique was used to ascertain 

the antibacterial and antifungal properties of the extracts 
of various portions of the A. vera plant that were utilized 
in the study. The results of this determination are shown 
in (Table 3). The diverse sections of the plant, namely the 
green leaf portion and the gel, were shown to be effective in 
preventing the growth of yeast and bacteria. The extract of 
the green leaf component of the A. vera plant had the great-
est impact on Bacillus megaterium (11.6±0.32 mm), while 
it had the least impact on Escherichia coli (8.3±0.30 mm). 
It was shown that the extract of the gel component had the 
most impact on Staphylococcus aureus (20±0.29 mm), while 
it had the least impact on Pseudomonas aeruginosa, and 
Proteus vulgaris (15.5±0.29 mm). The antimicrobial abili-
ties of A. vera plant’s gel, green leaf part and standard were 
found to be significantly different (p<0.05). In the study 
by Kaithwas et al. [37] A. vera gel has been shown to limit 
the development of some germs such as Escherichia coli (6 
mm), Staphylococcus aureus (9.56 mm), Pseudomonas aeru-
ginosa (6 mm), and Proteus vulgaris (6 mm). It has been 
determined that A vera gel inhibits the growth of Bacillus 
cereus B. subtilis, L. monocytogenes, Micrococcus luteus, 
Staphylocococus aureus [16]. The results of this study, spe-
cifically the gel, demonstrated the most potent antimicro-
bial activity when compared to the literature. This study’s 
investigations to determine the antimicrobial capacity of 
various parts of A. vera yielded different results from the 
literature. This discrepancy may be due to experiments 
being conducted in different regions, under different cli-
matic conditions.

CONCLUSION

Aloe vera has become of interest because of its wide 
range of applications, especially its medicinal, cosmetic, and 
food uses. The number of scientific studies on it is continu-
ally growing. Gel has stronger potential antibacterial activ-
ity than the green leaf portion of Aloe vera, which might 
be utilized to treat the increasing resistance of microbes to 

synthetic antibiotics, according to this research. However, 
the green leaf component of Aloe vera is a better antiox-
idant source. People are becoming aware of the growing 
resistance of microbes to synthetic antibiotics and the neg-
ative effects of synthetic antioxidants, which causes severe 
health issues. So, researchers have begun looking for natu-
ral alternatives to antimicrobials and antioxidants in order 
to reduce the negative effects of synthetic drugs. As a result, 
it is anticipated that this work will provide valuable insights 
for future research aimed at discovering alternative antiox-
idants and antimicrobials.
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Table 3. Antimicrobial activity of A. vera (mm)

 Green leaf part Gel Standard
Bacillus megaterium a 11.6±0.32 b 19.0±0.35 c 24.3±0.33
Pseudomonas aeruginosa a 8.9±0.13 b 15.5±0.29 c 18.5±0.29
Escherichia coli a 8.3±0.30 b 16.2±0.17 c 25.3±0.33
Klebsiella pneumoniae a 9.3±0.17 b 17.4±0.20 c 18.9±0.47
Proteus vulgaris a 9.0±0.29 b 15.5±0.29 c 18.2±0.20
Staphylococcus aureus a 10.0±0.35 b 20.0±0.29 b 20.2±0.20
Candida albicans a 9.2±0.20 b 17.5±0.29 c 21.8±0.39
Statistical significance level was expressed as p<0.05. Different letters in the rows indicate a statistical difference, while the same letters indicate that 
there is no statistical different.
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