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ABSTRACT

'Background: The interest of using medicinal plants is getting publicity now a day. This may_

be due to the increased awareness regarding pharmaceutical products made synthetically
and about side effects that occurs by using them against specific disease. One such
medicinal plant i.e., Aloe vera holds many properties like healing of wounds. Curing joints
pain, treating peptic ulcers and digestive problems, wounds and cuts are healed by
employing Aloe on it. Aloe vera holds ability to work against inflammatory responses as
well as being antifungal, antibacterial, anti-tumor, and anti-cancerous properties due to
presence of active compounds.

Objective: The purpose of conducting this study was to estimate the effect of dried Aloe
vera gel powder on blood glucose level of diabetic (Type-l and Type-Il) patients.
Methodology: The current study was conducted in the National Institute of Food Science
and Technology, Faculty of Food Nutrition and Home Sciences at University of Agriculture,
Faisalabad. Aloe vera (Aloe Barbadensis) for present study was obtained from Botanical
Garden, Dept. of Botany, University of Agriculture, Faisalabad. All materials were procured
in fresh unprocessed form. The stems were thoroughly washed with tap water and gelt was
obtained from the stems by slicing and then dried in an air circulating oven in the
laboratory. Among phytochemical testing two tests were carried out involving total
phenolics content and total flavonoids content.

Results: Total flavonoids content and total phenolic content of dried Aloe vera gel powder
was calculated as 0.21mg (QE)/g and 2.4mg (QE)/g, respectively. Overall T1 (receiving
10mg of dried aloe vera powder) showed significantly reduced blood glucose level (114
mg/dL) in Type-Il diabetic patients after four weeks.

Conclusion: It was concluded that Aloe vera is effective for maintaining blood glucose to a
great extent, but its response varied between Type-I and Type-Il patients. Drastic change
in blood glucose concentration was observed in patients who fall under the category of
NIDDM.  While there is a least effect among patients of IDDM.

Introduction

Aloe vera commonly termed as Barbadensis
Miller is considered as one of the major therapeutic plants
that possess properties of balancing blood sugar. From
long time Aloe and its different species are involved
because if their fascinating properties most commonly
property against diabetes."? Herb can work against
digestive issues including poor appetite, constipation,
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irritable bowel syndrome, and more remarkable diabetes
mellitus, peptic sorings, immune system improvement,
and asthma. This lodge also shows some remedial
qualities.® Clinically Aloe vera was initially used for curing
radiation burns and wounds in 1930 but with passing
years it has become an important ingredient in many
ointments and other cosmetic products. Aloe vera also
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possesses Laxative properties.* However, there also exist
some negative outcomes of consuming Aloe vera if
consumed in a high dosage. Toxicity may be due to the
presence of aloin in it.>7

Most widespread illness in recent century is
diabetes mellitus. Huge number of populations has been
diagnosed with diabetes at upsetting rate in tropical
regions due to increased ratio of in active living style and
obesity.29 Diabetes mellitus disease comes with several
complications CVDs, atherosclerosis, neuropathy, and
nephropathy.'0 Oxidative stress is most obvious linked
complication of Diabetes Mellitus that result due to
increased concentration of sugar in blood. The amplified
oxidative load in body tissues and its cells take place due
to decline in synthesis of antioxidants in different body
parts and due to unnecessary reactive oxygen free
groups. ™12

Aloe vera is very popular among all medicinal
plants from a very long period. Its Grey- green leaves of
lance shape contain pulp in the form of clear gel that
contains a lot of health-giving compounds. Previous
research related to orally administered Aloe vera gel in
extreme glucose load had shown positive results
especially in STZ induced diabetes." Back to 15 years
from 2001 aloe vera was extensively used for treating
diabetes.™"" The optimistic result of Aloe class on
balancing Diabetes Mellitus was most probably due to
presence of 5 bioactive present in it. These health-giving
bioactive compounds are separated and recognized
experimentally classified as | phenol, cycloartanol, 24-
methylene-cycloartanol, 24-methyl-lophenol, 24-ethyl-
lophenol. These experimentally determined 5 phytosterols
showed anti-hyperglycemic property on patients having
diabetes Type-Il. Occurrence of Polyphenols makes Aloe
vera a renowned plant for harmonizing blood glucose and
therefore used for treating diabetes mellitus.'® Several
studies have shown formation of free radicals during
diabetes that result in glucose autoxidation. All these
processes cause damage to body organs and systems.
Contents of aloe vera have potency to combat such
issues that occurs during diabetes.™ The latex portion of
Aloe plant contains some important components namely
anthraquinone glycosides which is somewhat different
from gel polysaccharides. Many phenolic compounds

having antioxidant property were experimentally isolated
and were given the name aloe resin derivatives.20 China,
Japan, Mexico and Egypt are the countries where there is
extensive use of aloe vera because of its medicinal
properties. These countries taking benefit from the
pharmacological property of this plant.2 Aloe vera is
extensively used in medicine and as a preservative. It is
commercially available as ointments, jelly, creams, drinks,
pills, and lotions. These products are used for different
health related conditions ranging from dermatitis to
cancer. Except it these products also possess anticancer,
antimicrobial,  anti-diabetic, and  hepatoprotective
activities. All these are due to presence of
polysaccharides in the gel portion of plant.2! The present
study was designed to check the shelf stability of aloe
vera powder and to investigate the effects of aloe vera gel
powder on the blood glucose level in diabetic patients
(Type-l and Type-Il).

Methodology

The study was performed in the National Institute
of Food Science and Technology, Faculty of Food
Nutrition and Home Sciences at University of Agriculture,
Faisalabad.

Aloe vera (Aloe Barbadensis) for present study
was obtained from Botanical Garden, Dept. of Botany,
University of Agriculture, Faisalabad. All materials were
procured in fresh unprocessed form. The stems were
thoroughly washed with tap water and gelt was obtained
from the stems by slicing and then dried in an air
circulating oven in the laboratory. The powder was than
sieved through mesh 300um and stored in an airtight bag
as stock sample until required for analysis.

Total phenolic content (TPC) in Aloe vera gel
powder was estimated by using Follin Ciocalteu method
as explained by Hachkova et al.,2 In this method
phosphotungstic acid was converted to phototungstic blue
and as a result there occurs increase in number of
aromatic phenolic group. For that purpose, 50uL prepared
extract was added separately in 9 test tubes each having
250 uL of Folin-Ciocalteu’s reagent and 20% Na>COs
(sodium carbonate) 750uL solution and add distilled water
to make final volume of 5 mL. The absorbance was
measured after 2 h at 765 nm on UVNis

RJAHS 2022 Vol 1 No 1 33



Comparative Effects of Dried Aloe Vera Gel on Blood Sugar (glucose) in Type-l and Type-Il Diabetic Patients

spectrophotometer (CECIL CE7200) by running control in
against. Total polyphenols were calculated, and their
values were expressed as gallic acid equivalent (GAE; mg
gallic acid/g).

C=¢c X me

Where,

C = Total phenolic contents (mg/g aloe vera extract, in
GAE)

¢ = Concentration of gallic acid (mg/mL)
V/ = Volume of extract (mL)
m = Weight of aloe vera gel powder (g)

Total flavonoid was calculated by using
prescribed method of Maduwanthi et al.,? with some
minute modifications. Conc. KOH of 1mL was mixed with
aqueous extract sample of 2mL and noticed the change in
color from green to yellow. 0.5mL of diluted form of
ammonia was than mixed to the extracts further 0.2mL
conc. H2S04 was added. Finally, yellow color at the end
indicates presence of flavonoids.

Human subjects having Type-l and Type-lI
diabetes were selected from different localities of
Faisalabad. Efficacy study was performed on 15 patients
among them seven falls under the category of IDDM and
8 falls under the category of NIDDM. Study period was 28
days.

Four treatments having different potency of dried
Aloe vera powder was used in this study. At initiation 15
patients was advocated to check their random blood
glucose level 3 hours after breakfast for complete 1st
week. For proceeding next 3 weeks they were asked to
take 3 treatments periodically in capsules starting from
2nd treatment 1 hour before breakfast and record their
results randomly on daily basis.

Table I: Treatments to be used in study

Groups Treatments

To Controlled group (diseased)

T Receiving 10mg of dried Aloe vera Powder
T2 Receiving 15mg of dried Aloe vera powder
Ts Receiving 20mg of dried Aloe vera powder

Blood Glucose was measured by taking blood
sample 3 hours after breakfast for complete 28 days. To
check the impact of different potencies of Ale Vera gel
powder on blood glucose level. For this purpose, blood
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glucose monitoring system (On Call EZ Il) was used. This
is advance method of measuring blood glucose level in
mg/dL.2* Data for each parameter was subjected to
statistical analysis to determine the level of significance
and comparison of means was also carried out according
to method as described by Montgomery.25

The purpose of conducting such study was to
estimate the effect of dried Aloe vera gel powder on blood
glucose level. For this purpose, capsules were made with
varying potencies of Aloe powder because they were
easy to consume and time consuming. Moreover, it was
easy for the subjects to store Aloe vera gel after
dehydration and improved shelf life. Total Phenolic
Compounds (TPC) and total flavonoids were assessed
also to explore therapeutic effect of Aloe gel powder
against Diabetes Mellitus. Oxidative stress is the cause of
many health-related issues in human life, and it had put
high morbidity burden on society therefore it is intense
need at that time to reduce this rate and for this purpose
phytochemicals play a very important role.¢ There include
many compounds in this category like polyphenals,
phytosterols, alkanes, organic acids, indoles, and
aldehydes. All these health-giving compounds possess
some sort of pharmacological qualities and hence useful
to study.

Different studies have been done in past to
check the presence and rate of Phenolic contents in dried
aloe vera gel. One such study shows that Total Phenolic
contents of gel extracted by soxhlets method showed
presence of 2.06mg (GAE)/g. Study also showed that
different extraction techniques in turn affect the value of
Polyphenols hence varying extraction method in turn will
give different value of TPC.27 The value mentioned in
above study is much closer to the value calculated above
in dried Aloe vera gel powder. Another study was
performed in which 13 phenolic compounds were
identified by using the technique of chromatography by
using methanol. These Phenolic compounds were known
to possess good antioxidant properties. Difference in two
species of Aloe vera due to seasonal variation was also
checked by this study.? In one study aloe vera plants of
different age were studied to check the difference of TPC
among them. For this purpose, Aloe vera plant of 3 ages
specifically 2, 3 and 4 years were used. All the results
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showed significant antioxidants property on the other
hand plant of age 3 showed more concentration as
compared to plant of age 2 year and 4 years. So, it was
proved that number of antioxidants in Aloe Berbadensis
depends also on the age of that plant.2®

Results

Total flavonoids of dried Aloe vera gel powder
was checked, and value calculated was 0.21mg (QE)/g.
They are the most diversifying photochemical that
possess strong property of antioxidation and also works
as anti-inflammatory compounds. Many studies were
performed to check the level of total flavonoids in Aloe
vera gel on such study showed that the gel of Aloe vera
contains 0.29mg (QE)/g and this value is much closer to
the calculated value mentioned above. It is evident from a
study that Total flavonoids in commercially prepared
sample are considerably less as compares to the fresh
samples. Graphical representation of phytochemicals is
shown in Figure 1.

mg/g

25

1.5 +

0.5 -

TPC Total flavonoids

Figure 1: Concentrations of phytochemicals in dried
Aloe vera gel powder.

Trial duration was 28 days or 4 weeks. Among
them 7 subjects fall under the category of Type-I diabetes
on the other hand 8 Patients falls under the category of
Type-I| diabetes. BMI was calculated and then they were
asked to check their random blood glucose 3 hours after
breakfast for the first week of trial. For the next three
weeks they were restricted to take 3 treatments
periodically and to check their blood glucose level 3 hours

after breakfast every day. Three doses of 10mg, 15mg,
and 20 mg were given in three treatments periodically and
then their impact was checked on blood glucose level.
Many studies have been performed in past that is the
evidence that Aloe vera gel is responsible to manage
hyperglycemia to some extent. Diabetes Mellitus is most
common disease of the era. A large number of
populations have been suffering from the complications
linked with diabetes and the condition is very pathetic.

Firstly, mean was calculated individually for all
the weeks and then comparative result was calculated by
applying proper statistical techniques. Mean values for
blood glucose level in Type-l diabetes mellitus patients
have been shown in Table II.

Above mentioned result clearly depicts that the
effect of all treatments of Aloe vera gel powder given for 4
weeks to Type-I diabetic patient did not affect the blood
glucose level to a great extent. The result shows variation
in blood glucose during all weeks of treatment. The blood
glucose concentration remains almost similar throughout
the study plan there in no difference shown by the
graphical representation as well. Thus, it was concluded
from the trends observed in Type-l patient after
consuming treatment for 28 days that Aloe vera is not
effective in Type-l diabetic patients. the reason is still
unknown, but it may be due to complete resistance of
insulin  production in the body or due to related
complications of the disease. Type-l diabetes is immune
mediated disease in which body’s immune system attacks
its very own Pancreas and retard the secretion of
insulin.30  Externally providing insulin will ease the
complications of diabetes.3!

At the end research concluded that groups of
subjects treated with aloe gel or leaf showed a drastic
improvement in liver damage on the other hang it
ultimately maintained their blood sugar.®? In both acute
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Table II: Mean values for blood glucose level of Type-l and Type-ll diabetic patients

Treatments Patient type ‘1’!? eks 2nd 3 4

To Type-| 194.57+5.442 193+5.06° 192.29+4.60° 193.71+4.64°
To Type-l| 223.14+5.082 223+5.88° 222.43+5.50 220.7145.93?
T1 Type-| 261+20.412 25446.82° 251+14.84° 243+7.67°

T1 Type-l| 194+7.522 194:+9.50 1564+14.33 114+6.96°

T2 Type-| 191+8.012 173+13.272 147+8.98° 14445.85°

T2 Type-ll 188+5.95° 168+4.49° 156+3.73° 13545.25°

T3 Type-| 204+8.822 177+6.82° 15747.25° 137+4.77¢

T3 Type-ll 179.00+4.76° 167+4.64 162+5.522 161+3.55
abed

To = No treatment

T1= Received 10mg of dried aloe vera gel powder
T2 = Received 15mg of dried aloe vera gel powder
T3 = Received 20mg of dried aloe vera gel powder

Mean values in each column followed by different letters are significantly different (p<0.05)

and chronic state of Type-Il diabetes Aloe vera is
effective.33 Another study revealed that consuming Aloe
juice significantly decreased blood glucose, triglyceride,
and cholesterol level from first week of treatment and it
goes on until whole study is ended on the other hand no
change can be seen in these 3 parameters in the subjects
not treated with Aloe juice thrice a week.3* Reviews from
the past favors the present study and thus prove it right
that Aloe vera is very beneficial and useful for the patients
suffering from non-insulin dependent diabetes mellitus.

Discussion

It is a fact that Type-Il diabetes is incurable
although it is possible to treat it successfully. Many factors
are involved in it like healthy lifestyle, healthy diet, weight
management etc.®® Due to inactive lifestyle and obesity
the cases of NIDDM are increasing at increasing rate
specially in western countries of the world.3¢ In 2010
almost 220 million humans were suffering from D. Mellitus
and their number was expected to raise.'3” NIDDM is
further linked with many complications including
retinopathy, atherosclerosis, neuropathy and
nephropathy.3 It is obvious that the major complication
that occurs most probably with diabetes is the production
of free radicals. That started doing auto oxidation in the
body and many organs and linings were affected by it.%

Polyphenols and flavonoids from plant sources
enhance insulin secretions and moreover by maintaining
insulin sensitivity they are effective.®0 The antioxidant
property of Aloe is also due the presence of polyphenols
presents in it. The Soxhlet extraction had most obvious
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results as compared to others. So, it was clear from the
following fact that the free hydrogen ions present in
structure of phenol are responsible for free radical
capturing activity.! Aloe vera possesses many
biologically active constituents in it they are listed as
saponins, minerals. Sugars, enzymes, vitamins,
Polyphenols, phytosterols etc.*? Different studies showed
different percentages of blood glucose reduction after
consumption of Aloe vera. There occur 30% and 34%
reduction in blood sugar after intake of Aloe extract for 2
to 3 hours.®® On the other hand, chronic treatment by
using same extract causes 7% reduction in blood sugar.*

After  confirmation of chemically active
compounds Aloe vera was allowed to consume by human
subjects with increasing potency for the proceeding 3
weeks. 28 days trial fruitfully gave accurate results and
illustrates the comparative effect of dry powder Aloe vera
gel on blood sugar level between IDDM and NIDDM. The
difference was clear and noticeable. Aloe vera brought
immense reduction in glucose concentration of non-insulin
dependent patients, especially during the 3rd week of the
trial. In first and second week the impact was random.
There were ups and down in peaks of grid. It seems that
the body was adjusting itself during these 1st two weeks.
On the other hand, consequence of consuming dry Aloe
vera was not so obvious among subjects of Type-I that
were dependent on Insulin for regulating cellular
functions.* Peaks of the grid showed no drastic change in
height because of minor variation in blood sugar level. Not
even the highest potency did work for it in last week. So, it
was concluded that there occurs little or no change in
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blood sugar amount by consuming Aloe gel in IDDM
patients.

Conclusion

From the study it was concluded that Aloe vera

is effective for maintaining blood glucose to a great
extent, but its response varied between Type-l and Type-
Il patients. Drastic change in blood glucose concentration
was observed in patients who fall under the category of
NIDDM. While there is a least effect among patients of
IDDM.
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