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Abstract

Diabetes, especially type 2 diabetes mellitus (T2DM), the prevalence continues to increase, with the
largest increase occurring in low and middle income countries. The active content of aloe vera functions as
antioxidants, flavonoids, regulates body weight and antihyperglycemic, namely acemannan and glucomannan,
which are included in the Liliaceae family and are succulent plants, shrubs, xerophytes commonly used to
treat wound healing, microbial infections, skin diseases and inflammation. This study aims to analyze the
effect of aloe vera juice before meals on fasting blood sugar levels in T2DM patients with an analytical
study. Pre-post Test Control Group Design was used in the research design. The subjects were given aloe
vera juice before lunch in the treatment group while the control group was given mineral water. Based on the
results of statistical tests, there was a significance (p value = 0.022) in the aloe vera juice group and in the
control group p value = 0.094. There is an effect of giving aloe vera juice to T2DM patients who are given
lunch while there is no effect in the control group who is given mineral water. Further research on the effect

of pre-meal aloe vera juice on cholesterol is recommended.
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Introduction

Metabolic disease due to increased blood sugar
levels due to abnormal secretion insulin or insulin action
or both is a sign of diabetes mellitus!'>). Aloe vera
leaf gel has therapeutic properties as an antidiabetic,
immunomodulator, anti-inflammatory,
wound healer, anti-cancer .

antioxidant,

Low and middle income countries are experiencing
a significant increase in the prevalense of diabetes and in
many developed countries the main cause of end-stage
kidney disease is type 2 diabetes. .
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Diabetes mellitus sufferers worldwide are now
estimated to be around one in eleven adults with
90% having type 2 diabetes mellitus (T2DM)®. The
interaction of genetic and metabolic factors such as
gestational DM, family history of diabetes, is a risk of
T2DM which was previously combined by age, obesity,
smoking, lack of activity and an unhealthy diet (¢

Modification of diet and physical exercise as non-
pharmacological therapy to control glycemic levels
based on recommendations from several international
diabetes organizations 37, Three basic principles of
diet management for DM patients developed by the
Indonesian Endocrinology Association (IEA), namely
regular meal times, correct consumption of quantities
and types®. However, most diabetic patients only
reduce the frequency of eating and intake with a high
glycemic index®.
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The Diabetes Prevention Program states that
prevention of the onset of type 2 DM is more effective
with lifestyle changes compared to the use of drugs!?
such as metformin, thiazolidindion and acarbose which
can only reduce risk by 31%!"). Functional food has
sensory characteristics in the form of appearance, color,
texture and taste that can be accepted by people and
does not provide contra indications and side effects on
the recommended number of uses for the metabolism of
other nutrients!? with bioactive components that affect
the body such as micronutrients, fiber, antioxidants,
phytochemicals and prebiotics(!?.

Aloe vera species that are often used are aloe vera
as a functional food including the Liliaceal family and
more than 200 species worldwide with the common
name Aloe barbadensis'¥) containing active ingredients
such as fiber, vitamin, mineral and amino acid that
play an important role in curing diseases!>!®. The
active antihyperglycemic ingredients in aloe vera
are polysaccharides acemannan and glucomannan,
glycoproteins, antioxidants, flavonoids and various
vitamins and minerals'”). Aloe vera extracts show
preventive effects on insulin resistance and lipid-
reducing effects!!®!”) and reduce macro and micro
vascular risks such as eliminating nephropathy and
diabetic retinopathy, healing diabetes wounds 223,

Glucomannan has activity can inhibit the action of
HMG Co-A reductase in lipid profile biosynthesis in
cells and inhibits the action of Acyl Co-A Cholesterol
Acyl Transferase (ACAT) so as to reduce the incidence
of dyslipidemia®® . Aloe vera contains a large amount
of antioxidants including flavonoids, alfa tocoferol,
carotenoids, ascorbat acid and tannins separating
nitric oxide, as seen in vitro studies of radioprotective
effectiveness aloe vera gel®>).

Aloe vera can asc as a safe anti hyperglicemic and
anti hipercholesterolemic for T2DM in clinical studies
patient without significans effect for normal blood lipid
kidney function®®. The water-soluble components
of aloe vera can modulate mRNA expression via the

glucose-4 transport pathway so that it can lower glucose.
27

Changes in lifestyle behavior by increasing fiber
intake have the potential to reduce diabetes in the
community®® such as consuming fruits, green and
yellow leafy vegetables that have high fiber content).

Based on the above background, the researchers
formulated the problem in this study, namely analyzing
the effect of aloe vera juice before meals on fasting
blood sugar (FBS) levels in T2DM patients. The results
of this study are expected to provide empirical evidence
about the allegation that the effect of aloe vera juice
before meals on reducing fasting blood sugar levels in
T2DM patients and providing input to the public about
one effective way to reduce fasting blood sugar levels in
patients T2DM.

Methods

Analytical research with a randomized experimental
study approach. Pre-post Test Control Group Design
was used in the research design ®?. The experimental
design of outpatient T2DM patients at Sambas Hospital
was given 300 ml aloe vera juice at 30 minutes before
lunch for 14 days and the control group was given 300
ml mineral water 30 minutes before lunch. Measurement
of fasting blood sugar levels was carried out before and
after the study.

The population in this study is outpatients who have
T2DM status without severe complications in Sambas
Regional Hospital Sambas Regency, West Kalimantan
Province with a large sample of 22 people.

The selection of research subjects is simple random
sampling®?. Subjects are taken randomly without
ignoring the conditions that have been determined, so
that the overall design can be referred to as Purposive
Random Sampling, which is a combination of the use
of purposive techniques and Simple Random Sampling.

Data analysis was carried out on the effect of giving
aloe vera juice to T2DM outpatients by comparing
before and after treatment in the experimental group.
Differences in average fasting blood sugar levels in each
group were tested by different tests (Paired t test).

The hypothesis in this study are “There is an effect
of giving aloe vera juice before meals to reduce fasting
blood sugar levels in T2DM patients”.

Results

Characteristics of respondents are shown in Table 1.
There were 11 respondents in each treatment group and
control group who met the criteria. The results showed
as many as 7 respondents (63.6%) each in the treatment
and control group were female. A total of 7 respondents
(63.6%) in the treatment group and 8 respondents
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(72.7%) in the control group aged 46-55 years, had work as a government employees as many as 5 respondents
(45.5%) in the treatment group and as housewives as many as 5 respondents (45.5%) in the control group, have a
college education background of 5 respondents (45.5%) in each treatment group and control group and have a BMI
with a range between 18.5- 24.9 as many as 8 respondents (72.7%) in each treatment group and control group.

Table 1. Characteristics of Respondents

Treatment Control
Characteristics of Respondents
Frequency Percent (%) Frequency Percent (%)
Gender
- Male 4 36,4 4 36,4
- Female 7 63,6 7 63,6
Age

- 20-45 years old 2 18,2 1 9,1
- 46-55 years old 7 63,6 8 72,7
- > 55 years old 2 18,2 2 18,2

Occupation . 4 36.4 5 45.4
- Housewife ) 0.1 | 91
- The farmer ’ ’

1 9,1 - -
- Honorary
5 454 4 36,4

- Government employees
- Entrepreneur ) ) | 9.1

Education
- Primary School 3 27,3 3 27,3
- Junior High School 2 18,2 2 18,2
- Senior High School 1 9,1 1 9,1
- University 5 45,4 5 45,4

BMI (Body Mass Index)

- 18,5-24,9 8 72,7 8 72,7
- 25-29,9 3 27,3 3 27,3

The results of the examination of fasting blood sugar (FBS) of respondents before and after receiving treatment
and in the control group can be seen in Table 2.
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Table 2. FBS values of the treatment and control groups

Treatment Control
FBS
Before After Before After
N 11 11 11 11

Mean 204,54 168,54 162,27 199,00
Std. Deviasi 80,39 46,45 34,29 70,47
Minimum 107,00 100,00 115,00 100,00
Maksimum 307,00 254,00 221,00 291,00

The average value of inspection of FBS before treatment is 204.54 with the lowest value of 107.0 and the highest
of 307.0. While after treatment the average value of FBS of 168.54 with the lowest value of 100.0 and the highest
value of 254.0. In the control group the average value of examination of FBS before being given mineral water was
162.27 with the lowest value of 115.0 and the highest of 221.0. While after treatment the average value of FBS is
199.0 with the lowest value of 100.0 and the highest value of 291.0.

The analysis used was the parametric Paired Sample T Test because the variable data in the treatment group and
the control group were normally distributed. The results of the analysis are shown in Table 3.

Table 3. Paired Samples Statistics Treatment and Control Groups

Paired Differences
95% Confidence Si
Interval of the t df 18-
Std. Std. Error Difference (2-tailed)
Mean . .
Deviation Mean
Lower Upper
Blood Sugar Before Juice -
Blood Sugar After Juice 36,00 44,27 13,35 6,26 65,741 | 2,70 10 ,022
Blood Sugar Before Given
Mineral Water - Blood Sugar -36,73 65,84 19,855 -80,96 7,50 -1,85 10 ,094
After Given Mineral Water

The significance value of 0.022 is smaller than 0.05,
which means that there is a significant change in FBS
between before treatment and after treatment in study
respondents who received aloe vera juice before meals.

In the control group the significance value of
0.094 is greater than 0.05 which means that there is no

significant change in FBS between before treatment and
after treatment.
Discussion

Before joining the program, we conducted nutrition
counseling to respondents and in general they suffered
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from DM and were treated for outpatient treatment.
Respondents can prepare their own food according to the
dietary recommendations given and some respondents
have an incorrect perception of their diet. They limit rice
and sugary foods and reduce the frequency of eating, but
still consume other sources of carbohydrates during their
snack time. This causes their FBS levels not to decline
even some have increased after the program, especially
in the control group.

According to Imai and Kajiyama®! that consuming
vegetables 7 minutes by chewing 20 times before
consuming rice can reduce postprandial blood glucose
levels and insulin levels compared to vegetable
consumption after rice.

Research conducted by Shukla et al®?states
that consumption of protein and vegetables before
carbohydrates can reduce postprandial glucose levels
by 28.6%, 36.7% and 16.8% at 30, 60 and 120 minutes
compared to consumption carbohydrate first.

The this study are same with the research of
Dwipajati®® and Nagoro®#, who stated that consumption
of bananas with a low GI before eating can reduce levels
of FBS + 9 mg / dl in T2DM patients and in healthy
people with obesity FBS =2.5 mg / dl.

Consumption of fruit fiber can reduce 35% of blood
glucose levels 3%, consuming protein and vegetables
first before carbohydrates for 3 days can reduce levels
of PPG (Postprandial Glucose) 34.7 mg / dl and increase
insulin levels in T2DM patients®® and can reduce
levels of PPG 32.42 mg / dl in T2DM patients with
overweight(%),

Conclusion

In this study shows that there is an effect of giving
aloe vera juice in T2DM patients given before meals on
FBS levels. The interim order of carbohydrate and fiber
consumption during meals has a significant impact on
FBS levels.

Recommendation

Limitations of this study include small sample sizes
and unclear generalizations for foods with different
macronutrient compositions and populations including
T1DM and prediabetes.

Recommended for further research on the effect of
aloe vera juice before meals on cholesterol.
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