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Abstract – Aloe vera has been known to have antidiabetic potential. Some studies state that
aloe vera is antidiabetic because of the aloe latex while some studies state that its antidiabetic
property is exhibited by the aloe gel. This study aims to verify whether aloe vera latex with
rind and aloe vera gel indeed have antidiabetic potential. This study used the -amylase assay in
which the inhibition of maltose was measured using a spectrophotometer. The results show that
both aloe gel and aloe latex with rind extracts have antidiabetic property. It is recommended
that active antidiabetic constituents be isolated and undergo further analyses to determine which
constituents have better potential to be used for drug development.

Introduction. – Aloe vera is widely grown worldwide
and has many uses. It is used to treat burns, inflamed
skin condition, diabetes, rheumatic arthritis, rheumatic
fever, ulcers and indigestion. It is also used in treating in-
flamed internal organ conditions such as the inflammation
of stomach, small intestines, liver, pancreas and kidneys
(Joseph and Raj 2010). Diabetes, on the other hand, is
a condition in which the process of food for use as energy
is not properly done by the body. The body obtains its
energy from consumed food which is processed into glu-
cose or sugar. The hormone that helps glucose enter into
cells of the body is known as insulin, a hormone which is
produced by the pancreas. When one has diabetes, the
body is either incapable of using its own insulin properly
or it doesnt make enough insulin. This causes sugar to
build up in the blood and increase the blood glucose level.
Increased blood glucose level gives higher risk of getting
diabetes; lowering blood glucose levels is one method to
treat diabetes.

Aloe vera has a potential to treat diabetes according to
a study of Kim et. al. (2009) as aloe vera showed signif-
icant results in decreasing insulin resistance and thereby
lowering blood glucose levels of diabetic mice. Previous
study by Yongchaiyudha et. al (1996) also shows that
aloe vera has a potential to be a treatment for diabetes.
This study gave oral administration of aloe vera juice to
patients with diabetes for two weeks and results show that
blood glucose levels and triglyceride levels fell.

In a study of Okyar et. al. (2001), they tested the effects
of aloe gel extract and aloe leaf pulp extract on diabetic
mice. The results show that aloe vera leaf pulp extract
results to an increase in blood glucose levels of mice and
only aloe vera gel showed a decrease in the blood glucose
levels of the test samples. Thus, according to Okyar’s et.
al. (2001) study, aloe vera leaf gel has a potential to treat
diabetes while aloe vera leaf pulp extract does not.

Ajabnoor (1990) was able to identify the active con-
stituents of aloe vera barbaloin and isobarbaloin (collec-
tively known as aloin) and resin. Tanaka et. al. (2006)
also identified that the active diabetic constituents in aloe
vera are the five phytosterols - lophenol, 24 - methyl-
lophenol, 24-ethyl-lophenol, cycloartanol and 24- methy-
lene cycloartanol. Phytosterols are found in the aloe gel
while the aloins and the resin are found in the aloe la-
tex. Thus, according to Ajabnoor (1990) the antidiabetic
potential of aloe vera is due to substances in aloe latex,
a yellowish substance between the aloe gel and aloe rind;
and according to Tanaka et. al. (2006), the antidiabetic
potential of aloe vera is due to its aloe gel.

Various studies state different results on the antidia-
betic part of aloe vera; some studies show that it is due
to aloe gel while some studies show that it is due to aloe
latex or aloe leaf (rind). There is inconsistency in the re-
sults of various studies. Thus, there is a need to determine
whether the aloe vera parts indeed antidiabetic potential.
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This study was able to verify the capability of aloe vera
parts - aloe gel and aloe latex with rind - to have an-
tidiabetic potential. An in-vitro test,α-amylase inhibition
assay was used to determine whether the aloe vera part
positively or negatively inhibited sugar breakdown.

Materials and Methods. – General Extraction of
Aloe Vera Plant. The leaves were separately plucked from
the aloe plant. The leaves were then washed and tap
dried. The aloe gel was separated from the latex and rind
by scraping using a stainless steel spoon. The aloe gel
extracts were immediately subjected to further processes
while the aloe latex with rind extract were set aside and
air dried for around 48 hours.

Antidiabetic Aloe Vera Constituents. The target con-
stituents from the aloe gel are aloins and aloeresins while
the target constituents from the aloe latex and rind are
phytosterols. The following procedures intended on opti-
mizing the crude aloe vera extracts to obtain refined con-
centrations of the target constituents.

Solvent-solvent Extraction. Aloe gel and aloe latex with
rind extracts used methanol as the extracting solvent as
target constituents are polar molecules. Nonpolar solvent
used was hexane.

Optimization of Aloe Gel. The fresh leaf gel was homog-
enized using an electric blender. The aloe gel was mixed
with 100 mL hexane and 100 mL methanol and placed
in the separatory funnel. The mixture was shaken three
times and the inverted stopper was removed to release air.
The system was closed again and the shaking procedure
was repeated 3-5 times. The mixture resulted to two im-
miscible solutions of methane extract (bottom layer) and
hexane extract (top layer). Methanolic extract was re-
trieved and placed in a rotary evaporator. A more con-
centrated aloe gel and methanolic mixture was retrieved
from the rotary evaporator.

Optimization of Aloe Latex with Rind. The latex and
the rind was sun/shade dried for two days. The dried
portions were manually broken to smaller pieces using a
mortar and pestle and were further powderized using an
electric blender. The aloe latex solutes were dissolved in
100 mL hexane. The solution was mixed with 100 mL
methanol and placed in the separatory funnel. The mix-
ture was shaken three times and the inverted stopper was
removed to release air. The system was closed again and
the shaking procedure was repeated 3-5 times. The mix-
ture resulted to two immiscible solutions of methane ex-
tract (bottom layer) and hexane extract (top layer). The
methanolic solution containing the aloe latex and rind was
placed in a rotary evaporator. More concentrated aloe la-
tex, rind, and methanolic mixture was retrieved from the
rotary evaporator.

The aloe gel was tested by the assay first, then the latex
and rind were tested by the alpha amylase test two days
after. The same aloe plant was the source of the aloe gel
and aloe latex with rind.

α-Amylase Inhibitory Assay. Aloe vera extracts with
different concentrations were first prepared in test tubes
we had 0%, 20%, 40%, 60%, 80%, and 100% by volume.
The diluting agent used is distilled water. The 0% sample
had no aloe vera extract and only distilled water. Total
volume of the different concentrations was 2 mL. 200µL of
0.02 M sodium phosphate buffer, and 20µL of α-Amylase
was added in the assay. In a concentration range of 10-
100µL/ml, this solution was incubated at room temper-
ature for 10 minutes. 20µL of 1% starch solution was
added on each test tubes. 400µL of 3,5 - dinitro salicylic
acid (DNSA) reagent was added. The tubes were incu-
bated in boiling water for five minutes and cooled at room
temperature. The reaction mixture was diluted with 5 mL
distilled water. The absorbance was measured at 540 nm
using a UV-spectrophotometer. The control used is the
blank sample and reference concentration is Acarbose, an
α-amylase inhibitor.

Statistical Analysis. The α-amylase inhibitory activity
was calculated. The formula for percent inhibition was
used:

%Inhibition =
(A540control −A540test)

A540control
∗ 100 (1)

The percent inhibition values were plotted versus log
inhibitor concentration and was evaluated by nonlinear
regression analysis from the mean inhibitory values using
Microsoft Excel. The IC50 values were then determined
from the plot.

Results and discussion. – α-Amylase inhibitory ac-
tivity of Aloe vera spp. were investigated in this study.
Methanolic extracts of aloe gel and aloe latex with rind
were prepared and five different concentrations of each
methanolic extract were tested for the percent inhibition
of α-amylase. The percent inhibition of the samples and
the IC50 values of the extracts were calculated.

Aloe latex with rind extract at 60% concentration
showed highest inhibition activity (67.61%) while the aloe
gel extract at 20% showed the least inhibition activity (-
5.85%). The IC50 values are 39.12% and 155.82% for aloe
latex with rind and aloe gel extracts respectively.

Since both the extracts were generally able to get posi-
tive percent inhibition results, it can be said that: in aloe
vera, both the aloe gel extract and aloe latex and rind
extract has the potential to inhibit the -amylase enzyme.
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Table 1: Percent Inhibition and IC50 values of different con-
centrations of aloins and phytosterols.

conc. of % inhibition % inhibition of
extract of Aloins Phytosterols

(%) (%) (%)
20 33.62 -5.85
40 57.51 11.29
60 67.61 9.65
80 - 19.67
100 - 38.14

Table 2: IC50 values of aloins and phytosterols.

IC50 of IC50 of
of Aloins Phytosterols

(%) (%)

39.12 155.82

It can also be observed in Figure 2 that as the concen-
tration increases, the inhibition activity increases. This
implies that the more the aloe extract, the greater the
inhibition of the amylase enzyme.

However, the results are inconsistent as there are fluc-
tuations in the percent inhibition as seen on the 20% and
40% aloe gel extract concentration. This might be due to
an unhomogenized test samples, difference in optimization
rates, and inconsistencies in the spectrophotometer.

The percent inhibition was calculated from the ab-
sorbance of samples in the spectrophotometer. The ab-
sorbance at 540 nm measures the amount of maltose in
the sample. Each of the samples contains αamylase en-
zyme, sodium phosphate buffer, starch solution, dinitros-
alicylic acid (DNSA), and the extract concentrations. The
enzyme is responsible for breaking down the starch in the
solution and the buffer maintains the pH of the solution
so as to prevent any disruptions in the reaction. The bro-
ken down starch is maltose and some other substituents.
The spectrophotometer measures the amount of light for
a certain colour; however, the samples have vague colours.
So, DNSA is needed for colouring the samples so that the
target constituent could be read by the spectrophotome-
ter.

The goal of this assay is to inhibit the enzyme activ-
ity of the α-amylase so the samples should have smaller
amounts of broken down starch or maltose. Our reference
sample is acarbose, a known α amylase inhibitor. Since
acarbose is a known αamylase inhibitor, it would mean
that the amount of maltose in the acarbose sample is zero

Fig. 1: The percent inhibition of aloins and phytosterols at
different concentrations

or minimal because it was able to inhibit the αamylase
enzyme, the responsible for making maltose. In the nega-
tive control sample, the extract was replaced with distilled
water so there is no extract that could inhibit the activity
of the enzyme and so the maltose level should be higher
than the inhibitor. Expected absorbance values, output
by spectrophotometer, should be lower than the negative
control and at par with the positive control (or the ref-
erence sample) to say that the extract has a potential to
inhibit the αamylase enzyme activity.

To be able to simplify the data, percent inhibition of
each sample is calculated. Percent inhibition is a ratio of
the difference between negative control absorbance value
and sample value and the negative control absorbance
value multiplied to 100%.

Antidiabetic activity is present once percent inhibition
is positive. Higher percent inhibition means lesser amount
of maltose present comparing it to the negative control.
Positive percent inhibition is already an indication that
the extract was able to inhibit antidiabetic activity being
the one to lessen the amount of maltose in the sample.

The highest percent inhibition calculated is the aloe la-
tex with rind extract at 60% concentration and the value
is 67.61%. This would mean that it was able to inhibit
67.61% of enzyme activity compared to the negative con-
trol or the amount of maltose it had is 67.61% less com-
pared to the negative control. The least inhibition calcu-
lated is the aloe gel extract at 20% concentration and the
value is - 5.85%. This would mean that enzyme activity
was not inhibited by the extract and that the amount of
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maltose it had was 5.85% higher than that of the negative
control.

Through the positive percent inhibition, this study was
able to verify the antidiabetic potential of the two extracts
aloe gel and aloe latex (and rind). The gel extract con-
tains the phytosterols while the latex and rind extract con-
tains the aloins. This study can be supported by studies
of Ajabnoor (1990) and Tanaka et.al. (2006) that states
that aloins and phytosterols found in aloe vera have an-
tidiabetic potential.

To be able to represent the antidiabetic activity of the
extracts, the IC50 values were calculated. The IC50 value
is the concentration needed to be able to get a 50% percent
inhibition. The IC50 values are 39.12% and 155.82% for
aloins and phytosterols respectively. Positive IC50 values
indicate that both aloins and phytosterols inhibit antidia-
betic activity.

To be able to do this study or this method again, there
are some key points that the researchers in this study
learned. (1) The aloe gel and aloe latex should come from
the same aloe vera plant to have more reliable results. (2)
In the extraction of the extracts in the rotary evaporator,
aim for the powdery extract and make sure to retrieve all
of the solvent.

This study retrieved liquid extracts at the rotary evap-
orator so it had variable concentrations of methanol and
aloe extracts. This study used the volume/volume percent
concentration with extract from the rotary evaporator as
the initial liquid and distilled water as the diluting agent.
The ideal concentration units, basing Beer-Lamberts law,
is mg/ml or µg/ml, so that the results will be more reli-
able. (3) Reference cell is the acarbose and this is needed
when using the spectrophotometer; and control is the neg-
ative sample or the blank sample without any extracts.

The data gathering of this study was repeated twice
because the first data gathering did not have the acarbose
and the aloe extracts were collected from different plant
sources. (4) Assay should have three replicates with three
triplicates each to be able to have more reliable results.
In this study, only one replicate with three triplicates was
performed because of insufficient extracts. However, there
were also inconsistencies with the triplicates. In the aloe
gel methanolic extract, trial 1 was inconsistent with trials
2 and 3, and therefore it had been omitted in calculating
the average of the percent inhibition of the phytosterols.
Inconsistencies of these trials could be attributed to the
samples which easily become unhomogenized even after
shaking.

If ever this study will be repeated for verification, cer-
tain aspects can be improved especially on the data gath-
ering procedure. More plots or more concentrations of

samples can be done to increase validity and reliability of
results. Replication of samples can be done for the as-
say to see if absorbance results vary and also get more
reliable results. In performing the assay, one should note
the proper storage conditions and concentrations of the
chemicals. One should also note the placement and dis-
tribution of the chemicals during the assay and make sure
that the solutions to be placed in the spectrophotometer
are homogenous.

In summary, this study was able to show that both the
latex and rind extract was able to inhibit the alpha amy-
lase activity and that the extracts have a potential to be
antidiabetic.

Conclusion. – Both aloe latex with rind extracts and
aloe gel extracts, which are crude extracts of antidiabetic
constituents aloins and phytosterols, respectively, have an-
tidiabetic potential.
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