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Abstract

Background: Nutritional status is closely related to high cholesterol levels. High cholesterol levels as a
trigger for other metabolic diseases. Fruits high in fiber and vitamin C can be used to keep blood cholesterol
levels regularly.

Aim: To determine the effect of red dragon fruit on blood cholesterol levels in people with excessive
nutritional status.

Methods: Research used an experimental approach with a pretest and post-test control group design. The
sample consisted of 2 groups, namely the control group and the intervention group, with 50 respondents in
each group. The sample was taken using purposive sampling. The intervention group got red dragon fruit
juice for seven days. Blood cholesterol levels are measured by laboratory tested using intravenous blood.
The statistical test used the Paired T-Test and Independent T-Test.

Results: The difference mean posttest-pretest control group and intervention groups were 13.56 mmHg and
-13.06 mmHg. The analysis of pretest-posttest blood cholesterol levels among the control and intervention
groups were p=0.514 and p=0.035. The difference between the control group and the intervention group was
0.022.

Conclusion: Red dragon fruit is effective in reducing blood cholesterol levels in people with excessive

IThe Lecturer at The Nursing Programme Study, Universitas Respati Yogyakarta, Indonesia, °The Lecturer at The

nutritional status.
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Introduction

The incidence of obesity in the world has doubled
since 1980. Worldwide in 2014, it showed that> 1.9
billion adults aged> 18 years were overweight, of
which> 600 million people were obese. The highest
prevalence of overweight is in the United States, and
the lowest is in the South-East Asia region.! Indonesia's
2018 basic health research shows that from 2007 to
2018, the proportion of overweight in adults aged> 18
years has increased, from 8.6% to 13.6%. The ratio of
obesity at age> 18 years from 2007 to 2018 has also
increased, namely 10.5% to 21.8%.? Nutritional status

is more capable of leading to dyslipidemia, an increased

risk of coronary heart disease (CHD), diabetes mellitus,
and other serious diseases. More nutritional status is also
closely related to dyslipidemia, one of which is high

cholesterol levels. 343

Cholesterol is one of the most important substances
in the human body. There are two types of cholesterol in
the blood, namely bad cholesterol and good cholesterol.®
Bad cholesterol in the body is Low-Density Lipoprotein
(LDL) cholesterol,
High-Density Lipoproteins (HDL) is a type of good

triglycerides, and lipoproteins.
cholesterol that is harmless in the body. Normal total
cholesterol levels in the blood are less than 200 mg/
dL or 160-200 mg/dL.” High blood cholesterol levels
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in the long term are bad for the body. Long-term LDL
buildup causes atherosclerosis, which blocks blood
flow and is an indicator of heart disease risk.® World
Health Organization data shows that 17 million people
(31%) each year die from Cardiovascular Diseases
(CVDs) worldwide.” The prevalence of heart disease
in Indonesia in 2018 reached 1.5%.> Management to
prevent the accumulation of cholesterol levels in the can

use pharmacologic and non-pharmacological treatments.

It decreased cholesterol levels with a
nonpharmacologic diet combined with herbal medicines
or components of active substances in fruits or
vegetables. One of the fruits that can lower cholesterol
levels is dragon fruit. Dragon fruit is rich in antioxidants
(anthocyanins, polyphenols, vitamin C, vitamin E)
and is high in fiber."® Dragon fruit can reduce total
cholesterol, triglycerides, and LDL cholesterol levels
in rats with hypercholesterolemia, dyslipidemia, and

diabetes mellitus. '1!1%13

Dragon fruit is a plant that is easy to grow and
cultivate in Indonesia. Dragon fruit is also cheap
and easy to consume. Researchers are interested in
examining the benefits of dragon fruit on cholesterol
levels. Based on the results of a preliminary study,
people with excessive nutritional status are found. After
measuring cholesterol levels in these 10 people, there
were 6 people with cholesterol levels> 200mg/dL, 2
people with cholesterol levels> 190mg/dL (<200mg/
dL) and 2 people with cholesterol levels of 178mg/dL.
The results of other interviews were as many as eight
people who did not make good pharmacological or non-
pharmacological efforts. One person had consumed
cholesterol-lowering drugs, and one person took herbal

medicine for approximately six months.

Methods

1. Study Design and Participants

This study used a experimental approach with a
pretest and post-test control group design. The study
was conducted on excessive nutritional status in the

Kebumen, Central Java, Indonesia, in June 2020.

The independent variable was dragon fruit juice. The
dependent variable is the total cholesterol level. The
sample consisted of 2, namely the control group and the
intervention group. The control group did not get any
treatment, while the intervention group received dragon
fruit juice. The number of samples in each group was 50
people who were selected by purposive sampling method.
The inclusion criteria were age 20-60 years, BMI >25.0,
and willingness to become respondents. The exclusion
criteria were smoking, consuming alcohol, consuming
cholesterol medication, consuming vitamin C regularly,
consuming high fiber fruit regularly, diabetes mellitus,
and gastritis. The drop-out criterion does not follow the
research process from the beginning or the first day to
the last day.

During the research process, the respondents were
arranged in their diets and activities. Respondents got
a diet of carbohydrates and protein. Respondents are
not allowed to consume foods high in fat. The activities
that are allowed are light and moderate. Select samples
of excessive nutritional status by measuring height
and weight directly, then calculating BMI. The digital
weight scales used have been tested for calibration at
the Legal Metrology Unit of Yogyakarta City with the
certificate number 212/MET/TE-72/11/2020. Microtoice
has conducted a calibration test at the Legal Metrology
Unit of Yogyakarta City with certificate number 212/
MET/UP- 20/11/ 2020.

2. Instruments and Data Collection

The intervention group was given dragon fruit juice.
Red dragon fruit juice is a fruit drink made by separating
the skin’s red dragon fruit flesh. The red dragon fruit
flesh was weighed using a digital food scale with a dose
of 2.86 g / kg. Then it is blended for about 30 seconds
with the addition of water as much as +/- 70 ml without
adding sugar. The red dragon fruit that has been blended
is put into a drinking glass and is directly consumed by
the respondents. Dragon fruit juice is given once a day
for 7 days and is given in the afternoon at 16.00-17.00
WIB on an empty stomach or a maximum of lunch

around 12.30 WIB. Dragon fruit juice was made directly
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in front of the respondents so that it was consumed fresh.

Total cholesterol level is the total amount of
cholesterol in the blood measured using a digital
cholesterol test strip or an auto check. Cholesterol tests
were carried out in the peripheral blood vessels or one
of the respondent’s fingertips, namely the index, middle,
and ring fingers, previously disinfected. Cholesterol
levels were measured pretest and post-test in the morning
around 07.00-09.00 WIB or after respondents had fasted
for approximately 9-12 hours. Cholesterol levels were
measured using a three cc median cubital vein and
checked in the laboratory. The pretest cholesterol levels
were measured on day one before the intervention.
Post-test cholesterol levels were measured after the
respondent was given intervention for seven days or was

carried out on the 8th day. Sampling blood was carried
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out according to standard operating procedures. The data

is recapitulated in the observation sheet.
3. Data Analysis and Ethical Consideration

All respondents stated their willingness to become
respondents by signing informed consent. The research
was conducted after obtaining an ethical clearance letter
with letternumber 084.3/FIKES/PL/111/2020 and research
permit number 900.2/FIKES/PL/V/2020. Univariate
data were presented with minimum, maximum, mean,
and frequencies-percentages for categorical variables.
Before the bivariate test, the normality test was carried
out using the Shapiro-Wilk test. The results showed that
the data were normally distributed (p> 0.05) to analyze
the pretest and post-test; each group used a Paired
T-Test. The differences between groups were measured

using the Independent T-Test.

Results

1. Sample Characteristic

Table 1 Relationship between Characteristics of Respondents and Total Pretest Cholesterol Levels in people
with excessive nutritional status

Total Pretest Cholesterol Levels (mg/dl)
Variable > p-value
Min Max SD Mean Difference Mean
Age

Adult 24 113 233 36.19 179.31
5.22 0.010%*

Elderly 12 152 287 39.04 184.53

Gender

Men 2 171 233 32,31 202.00
17.47 0.883*

Women 34 113 287 39.04 184.53

Nutritional Status

Overweight 11 113 239 41.83 183.88
0.15 0.695%*

Obesitas 25 114 287 40.06 184.03

> =Number Min=Minimum Max=Maximum SD=Standard Deviation

*Tested using Pearson
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Table 1 shows that most of the respondents are
adult, female, and have an obese nutritional status,
namely 24 people (66.67%), 34 people (94.44%), and
25 people (69.44%). The bivariate test results between
age, sex, and nutritional status with the pretest value of
cholesterol levels were p=0.010, p=0.883, and p=0.695.

The results showed a significant relationship between
age and pretest cholesterol levels, while gender and

nutritional status had no significant relationship.

2. Differences in Characteristics of Respondents

with Changes in Cholesterol Levels Pretest-Posttest

Table 2 Differences in Characteristics of Respondents and Changes in Cholesterol Levels at Pretest-Posttest

in people with excessive nutritional status

Cholesterol Levels at Pretest-Posttest (mg/dl)
Variable > - p-value
Min Max Mean Difference SD
Mean
Age
Control Group
Adult 13 114-132 233-214 170,38-171,69 1,31 33,29-22,83
0.276%**
Elderly 5 152-206 226-276 195-257 62 37,11-34,03
Intervention Group
Adult 11 113-131 233-227 178,36-165,73 -12,63 38,79-26,88
0.133**
Elderly 7 178-182 287-236 224,14-210,43 -13,71 34,02-21,74
Gender
Control Group
Men 0 0 0 0,0 0,0 0,0
0.307**
Women 18 114-132 233-276 174,83-188,39 13,56 32,31-39,19
Intervention Group
Men 2 171-165 233-190 202,00-177,50 -24,5 43,84-17,68
0.121%**
Women 16 113-131 287-235 195,44-183,81 -11,63 43,94-34,86
Nutritional Status
Control Group
Overweight 2 171-171 178-183 174,50-177 2,5 4,95-8,49
0.302%**
Obesitas 16 114-132 233-276 174,88-189,81 14,93 34,37-41,43
Intervention Group
Overweight 8 113-147 239-235 194,12-195,62 1,5 39,97-30,37
0.132%*
Obesitas 10 114-131 287-235 197,80-173,10 -24,7 46,81-33,16

> =Number Min=Minimum Max=Maximum SD=Standard Deviation

**Tested using Paired Samples Test
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Table 2

respondents’ characteristics with changes in cholesterol

shows the results of differences in

levels in the pretest and post-test in each group. There
was no difference between adults and the elderly in the
control and intervention groups with changes in pretest-
posttest cholesterol levels with p=0.276 and p=0.133.
Although statistically there is no difference, seen from
the difference between the mean posttest-pretest in the
control group, it shows that the elderly have increased
cholesterol levels more than adults (62 mg/dl> 1.31
mg). Whereas in the intervention group, the reduction in
cholesterol levels in the elderly was more than in adults
(13.71 mg/dI> 12.63 mg/dl).

Judging from gender, in the control and intervention

groups, there was no difference between men and women
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with changes in pretest-posttest cholesterol levels with
p=0.307 and p=0.121. Although statistically, there is no
difference, seen from the results of the mean posttest-
pretest difference in the intervention group, it shows that
there is a decrease in cholesterol levels more than women
(24.5 mg/dl> 11.63 mg). Based on nutritional status,
there was no difference between overweight and obesity
in the control and intervention groups with changes in
pretest-posttest cholesterol levels with p=0.302 and
p=0.132. Although statistically, there is no difference,
seen from the difference between the mean post-test-
pretest in the control and intervention groups, there is

a decrease in cholesterol levels more than overweight.

3. Effects of Red Dragon Fruit on Cholesterol

Level

Table 3 The Effect of Red Dragon fruit (Hylocereus Polyrhizus) to reduce blood cholesterol level in people
with excessive nutritional status

Cholesterol level (mg/ Control Group Intervention Group
dh Pretest Post-test Pretest Post-test
Min 114 132 113 131
Max 233 276 287 235
Mean £SD 173,532,311 181,5+39,193 196,17+42,674 181,11£33,086
Difference mean 13.56 -13.06
Pvalue*** 0,514 0.035
Pvalue**** 0.022

*%* Paired T-Test
*%% *Independent T-Test

Table 3 shows an increase in the average cholesterol
level between the pretest and post-test in the control
group, which was 13.56 mg/dl. In contrast, there was a
decrease in cholesterol levels between the pretest and
post-test in the intervention group, as much as 13.06
mg/dl. The bivariate test results in the control group

obtained p=0.514, indicating no difference in cholesterol

levels in the pretest and post-test. The intervention
group showed red dragon fruit juice on total cholesterol
levels in people with excessive nutritional status with
p=0.035. The comparison between the control group
and the intervention group obtained p=0.022, indicating
a difference in the two groups, namely, the intervention

group had a decrease in cholesterol levels.
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Discussion

Cholesterol is one of the most important fat
components in the body, found in cell membranes in
all body tissues. Cholesterol is produced naturally by
the body, namely in the liver, which builds cell walls
and makes hormones. Apart from being produced
naturally by the body, cholesterol is also obtained from
the food consumed daily. Total cholesterol is the total
amount of cholesterol in the body, namely High-Density
Lipoprotein (HDL), Low-Density Lipoprotein, and other
lipid components. The range of normal values for total
cholesterol levels in the body has 3 categories, namely
normal values <200mg/dl, high enough 200-239 mg/dl,
and high cholesterol levels> 240 mg/dl.'*!5 Measuring
total cholesterol levels on the first day and the eighth
day when the respondent has fasted for approximately
9-12 hours. Researchers gave red dragon fruit juice
with a fruit pulp dose of 2.86 g/kg body weight for each
person. This dosage is following the results of previous
studies.?

Total cholesterol levels in the blood can be influenced
by several factors, namely genetic factors, diet and
lifestyle, body weight, age, physical activity, smoking,
and certain diseases.'® This study did not consider all
the risk factors that affect cholesterol levels in this
study, only attention to age, gender, and the problem
of nutritional status. Respondents are not allowed to
consume high-fat foods during the study because it
will affect the results The content of foods that contain
cholesterol is fried, meat, brain, offal (intestines, liver,
kidney, lungs, heart), egg yolk, seafood. Cholesterol in
the body is also produced by the liver.!”

Table 1 shows that the mean pretest cholesterol
level in the elderly is higher than that of adults with a
5.22 mg/dl difference. The bivariate test results show
a significant relationship between age and cholesterol
levels (p=0.010). Increasing age is a factor in improving
cholesterol levels. Cholesterol levels tend to grow at
the age of more than 20 years. With age, there will be
an increase in LDL production and a decrease in the

level of fractional clearance of LDL, responsible for

the rise in blood cholesterol levels in the long term.'®

Previous studies show that cholesterol levels get higher
with age!®?% This study’s results do not support the
survey results. There is no relationship between age
and cholesterol levels, where all ages risk increasing

cholesterol levels.?!

At the start of menopause, cholesterol levels begin
to fall in women, and after that, cholesterol levels will
increase as in men. After 50 years, cholesterol levels
in men tend to continue to grow.?? This is consistent
with the study results, although the number of men
but the mean cholesterol level of men was higher by
a difference of 17.47 mg/dl. Statistically, there was no
relationship between gender and cholesterol levels in
respondents (p=0.883), supporting previous studies
with the results that there was no relationship between
sex and cholesterol levels (p=0.847). The absence of a
relationship in this study was due to an unbalanced ratio
between men and women. The majority of the study

samples were adults and had not yet menopause.

Table 1 shows that the higher the BMI value, the
higher the mean total cholesterol level but does not
reach the cholesterol level limit in the reasonably high
category (> 200 mg/dl). However, statistically, there is
no relationship between excess nutritional status and
cholesterol levels (p=0.695). Excess weight can harm
health. Being overweight can raise triglyceride levels
and lower HDL[17]. Biochemical disturbances can also
occur due to excess nutrition or obesity, which causes
an increase in cholesterol, triglyceride, blood sugar, and
insulin levels.?* The study results supported previous
studies: there was no relationship between excess

nutritional status and total cholesterol levels.*2*

Table 2 shows no difference in respondents
characteristics with changes in cholesterol levels post-
test-pretest in all aspects. This indicates that cholesterol
levels in the control and intervention groups are not
influenced by age, sex, and nutritional status. Table
3 shows the pretest value of total cholesterol levels
between the control and treatment groups, namely

the minimum value and the mean value in the normal
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category. In contrast, the maximum value is categorized
as high enough and in the high class. So it can be
interpreted that respondents with nutritional status in
this study had an average total cholesterol level in the
standard type (<200 mg/dl). The results also showed the
same effects on total cholesterol levels post-test in the
control and treatment groups. The minimum value and
the mean value indicate typical values. In contrast, the
maximum value is included in the high category in the
control group and the intervention group’s high enough
category. The minimum, maximum, and mean values

in the intervention group were lower than in the control

group.

Table 3 shows a difference between the pretest
and post-test total cholesterol values in the intervention
group (p=0.035) and is strengthened by a decrease in
the mean value of 13.06 mg/dl. Meanwhile, the control
group showed no significant difference between the
pretest and post-test total cholesterol levels (p=514),
and there was an increase of 13.56 mg/dl. This indicates
that dragon fruit juice is effective in reducing cholesterol
levels in people with excessive nutritional status. The
research supports previous studies that red dragon fruit
juice on total cholesterol levels in hypercholesterolemic

men and women with diabetes mellitus.!%13

Red dragon fruit contains many substances that
are beneficial to health. Dragon fruit content is rich in
antioxidants (anthocyanins, polyphenols, vitamin C,
and vitamin E) and high fiber content, which controls
blood cholesterol levels.!®. The content in 100 grams
of red dragon fruit is 10.1 grams of fiber and 9.4 mg
of vitamin C. The fiber content in dragon fruit can
reduce fat absorption, especially cholesterol, to lower
cholesterol levels. In this case, the long-term effect can
provide benefits in preventing heart attacks and strokes.
High fiber content can reduce cholesterol in the blood by
inhibiting the re-absorption of bile acids in the intestine
as compensation for the liver to synthesize more bile
acids and require cholesterol. The liver will multiply

receptors to capture cholesterol from the blood.!??3
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Vitamin C plays a role in cholesterol metabolism,
which increases the rate of removal of cholesterol
removal in the form of bile acids, increases HDL levels,
and plays a role in reducing bile acids’ re-absorption.
The content of vitamin C in dragon fruit can prevent
coronary heart disease by inhibiting LDL oxidation,
and vitamin C have the effect of avoiding HDL damage
due to lipid peroxidase, free radical formation, and
increased bile acid excretion.?®?”-? The anthocyanin
content of 8.8 mg/100gr is useful for reducing the risk
of cardiovascular disease. The anthocyanin content in
dragon fruit can also provide a cholesterol-lowering
effect by inhibiting CETP and inhibiting the HMG-CoA
reductase enzyme. Therefore, cholesterol concentrations
in the liver and plasma are expected.'’:?® Nurses can
promote complementary therapies through consumption
ofred dragon fruit which is used to keep blood cholesterol
levels normal. This can be used as a preventive measure

in the occurrence of other diseases.

This study had several constraints. The difficulty
in this research is maintaining the freshness of the
juice to be given. Good juices are those that are made
and consumed at a distance of no more than 2 hours.
To overcome this, the researchers prepared the juice

directly in front of the respondents.

Conclusion

The results showed that red dragon fruit effectively
reduced total cholesterol levels in people of excessive
nutritional status. This study’s results can further
increase the intake of healthy nutrients from fruit to keep
cholesterol levels regular. Normal cholesterol levels can

prevent dangerous metabolic diseases.
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