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Abstract

Background: Cardiovascular disease is the highest cause of death in most
developing countries. The increased cholesterol is the main cause of coronary
heart disease and fatty liver disease which increases the load / burden of both
diseases. One of the alfernative that can decrease the cholesierol levels in long
term blood plasma is using the natural ingredients such as guava fruitwhich is
known ta contained flavonoid as antioxidant that can inhibit LDI, oxidation so
that the levels of LDL can be decreased and athggsclerosis can be prevenied as
well. Method: The type of research used in this study was experimental research
using a pre-test andifjosi-test design without a control group, then the study
subjects were given 250 ml of red guava fruit juice for 14 days. Results: The
results of the study werfJobtained an average value before treatment (pre lest)
total cholesterol 204.36 mg / dl, LDL 129.08 mg / dl, HDL 58.16 and iriglycerfe
84.52 and the average value after treatment (post test) total cholesterol 149.88 mg
/dl, LDL 82.92 mg / dl, HDL 44.2 mg / dl and triglycerides 104.28. Conclusion:
Giving red guava juice can reduce fotal cholesterol, LDL, HDL, and increase
triglyceride levels
Keywords: L.DI. cholesterol, Psidium guajava, Guava.
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INTROEJUCTION

Cardiovascular disease 1s the highest cause of deatlffii most developed countries.
Based on the results of the Riskesdas 2013, foun@lthe prevalence of coronary heart
disease which is diagnosed the doctor as well as based on the doctor's diagnosis or
symptoms is 0.5% and 1.5%."

2.6 million from WHO appropriate death and disability an e@nated 29.7 million
caused by increased levels of cholesterol. Increased cholesterol is a major cause of
coronary heart disease and fat liver disease thus increasing disease burden both in
developed and developing countries.”

According to the results of the Riskesdas on 2013, in the population aged >15
vears old in Indonesia there were 35.9% who have a total cholesterol disorders, 15.9%
have a high LDL levels, 11.9% have a high TG levels, and 22.9% have low HDL levels
(<40 mg/dl).?

Most deaths from cardiovascular disease is preventable through improvements in
lifestyle such as diet, exercise, and stop smoking. For example, approximately 37% of
heart attack in wcoen 1s associated with excess weight. In addition, the
hipercholesterolemia, which is a risk factor for cardiovascular disease can be overcome
through a good diet in approximately 75% of individuals. Weight loss also affects the
improvement of the production of superoxide dismutase (SOD) that prevents the
oxidation of LDL.!

Atherosclerosis 1s a disease caused by the process of inflammation and
abnormalities in the metabolism of fat. The understanding of the pathophysiology of
atherosclerosis was originally only intended on cholesterol hypothesis. Due to the fh
concentration of plasma cholesterol, especially LDL cholesterdlfds one of the main risk
factors for the occurrence of atherosclerosis. Cholesterol i1s a major risk factor for the
oceurrence of atherosclerosis. However, controversy is still going on about how high
LDL concentration mechanisms can trigger the onset of atherosclerosis and its
complications-complications. The biggest possible, supported by clinical data and
laboratory results, demonstrating that modified LDL by oxidation or inflammatory
response triggers will glycation on artery walls, so that it will stimulate a lot of biological
processes will act in the early genesis of atherosclerosis and its complications,
progression.'

Indonesia is a rich country with natural ingredients especially plants that
potentially big to be utilized and developed to its full potential. A change in attitude back
to nature now this is precisely to make the utilization of medicinal plants has increased.*
There are various types of plants that can be used as a medicine with a variety of diseases,
one of which was a guava Content.’ Red guava namely flavonoids also includes natural
phenolic compounds are potentially as an antioxidant and has bioactivity as a remedy.
Flavonoids can reliably protect the body from various degenerative diseases by means of
preventing the concentration process of fat tejadinya. The role of antioxidants in red
guava is very important ifff§bsorbing the effects of free radicals.’

The purpose of this study was to assess the effects of guava
Juice(Psidiumguajava L.) on the levels of LDL cholesterol (Low Density Lipoprotein).
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RESEARCH METHOD

This type of research is experimental research using the design of pre and post
test only control group to determine the effecf@f giving red guava juice (Psidium Guajava
L.) on lipid profiles of students medical faculty of the University Muhammadiyah
Sumatera Utara.

The respondents in this study were obtained from 25 students of faculty of
medicine University Muhammadiyah Sumatera Utara who were adapted to the criteria of
inclusion and exclusion.

The steps of making red guava juice were washing the fruit, preparing the tools
and other ingredients and then cutting the fruit to ease blending, putting 150 gram cut red
guava into the blender and adding cooked water 100 cc. Once blended. pouring them into
the plastic cup.

The data obtained from each parameter (variable) observations were recorded and
arranged in suitable treatment. Quantitative data (the dependent variable) obtained was
tested to the influence of the meaning on the treatment group influence (independent
variable) with the help of statistical program SPSS programs namely computer. Test
sequence test research hypotheses and test normality. On the test of normality, test of
Shapiro-wilkwas used. Significant value was at p 0.05 > normality test. On the analysis of
each group if found there distribution data that was not normal in the paired variants then
used a test of Wilcoxon test as an alternative hypothesis. But if the data distribution 1s
Gaussian then can proceed with testing hypotheses such as the paired t-test test (Paired T-
test).

RESULT

This research was conducted at the Faculty of Medicine University
Muhammadiyah§fmatera Utara with the approval of the Commission of ethics. This type
of research was experimental research using the design of pre and post test only control
group over the influence the awarding of the Red guava juice (PsidiumGuajava L.) as
many as 150 gr. Red guava and boil@ water in a 100 cc 250 ml/day dosage for 14 days
against lipid profile levels students faculty of medicine University of Muhammadiyah
Sumatera Ulara.

The respondents in this study were obtained from the students of Medicine faculty
University of Muhammadiyah Sumatera Utara with totally 25 people who were adapted
to the criteria of inclusion and exslusion.

Table 1. Frequency Distribution Of Respondents Based On Gender

Gender Frekuensi Persentase
(1) (%o)
Female 16 64%
Male 9 36%
Total 25 100%

Based on table 1 it can be seen that the female respondents is the largest amount
namely 16 people (64%) and male respondents amounted to 9 people (36%).
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Table 2 Frequency Distribution Of Respondents Based On AGE

Age Frekuensi (n) Persentase (%)
18-20 9 36%

21-23 16 64%

Total 25 100%

Based on table 2 it can be seen that the age group that the most plentiful are the
respondents aged 21-23 years i.e. in total 16 people (64%). Followed by respondents
aged 18-20 years 9 people (36%).

Tabel 3. Normality test Shapiro-Wilk

ShapiroWilk

N Sig
Pre test 25 0.749
Post test 25 0.637

On the test of normality Shapiro-Wilk, the p value obtained on data pre-and posts
test-test each of 0749 and 0637. In a test of normality, the data is considered normal if the
obtained value distributed p > 0.05. This means. distribution of data obtamned by
Gaussian, and then continued with the data analysis parametric test with t-test paired in
group a Gaussian.

Tabel 4. Red Guava Juice Influence Awarding Of LDL

Lipid Profile Pretest Post test Difference p value
(mg/dl)
Total cholesterol 20436 149.88 54.48 0.0001
LDL 129.08 82.92 46.14 0.0001
HDL 58,16 44.2 13.96 0.0001
Triglycerides 84.52 104.28 -19.76 0.048

Based on the table 4, showed that the results of the research carried out the
lipid profile value before treatment (pretest) and after treatment (posttest).
Obtained the average (fholesterol value of the total research subjects before
treatment was 204.36 mg / dl and the avg#hge cholesterol value of the total
research subjects after treatment was 149.88 mg /g#) Obtained LDL mean value of
the research subject before treatment was 129.08 nifj/ dl and the LDL mean value
of the research subject after treatment was 82.92 mg / dl. Obtaiffed the average
HDL value of the research subjects before treatment was 38 mg / dl and the
HDL mean value of the study subjects after treatment was 44.2 mg / dl. Obtained
the average triglyceride value of the research subjects before treatment was 84.52
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mg / dl and the average value of triglvcerides in the study subjects after treatment
was 104.28 mg / dl. On the test of t-test paired , considered influential if the value
of p < 0.05. This means. there is a meaningful difference on the awarding of the
Red guava juice (PsidiumGuajava L.) on the faculty of medicine students lipid
profile levels of Muhammadiyah University Sumatera Utara.

DISCUSSION

A meaningful decline in this excellent research by giving doses of 250 ml/day for
14 days in a row, because as it has been described before that the risk for the occurrence
of atherosclerosis is directly proportional to the levels of LDL cholesterol, that means
when the lower levels of LDL cholesterol a person then the risk for the occurrence of
atherosclerojwill be getting smaller. Based on the analysis of the results of research
done before it can be concluded that the granting of a therapeutic dose of guava fruit juice
650 mg/kgBB in the form of preparations 200 ml, 30 minutes before meals for 30 days
can be used as an alternative therapy for decrease LDL and total cholesterol on other
sufferers. Analysis of statistical calculation by method of paired t-LDL measurement
results on other sufferers after therapy. So it could be inferred that there is a meaningful
difference between before and after therapy. Guava fruit rich in flavonoids, phenolic
compound content of flavonoids include natural potential as antioxidants and have
bioaktifitas as a remedy. Flavonoids can reliably protect the body from wvarious
degenerative diseases by means of preventing the concentration process of fat tejadinya.
The role of antioxidants in red guava is very important in absorbing the effects of free
radicals.®

Guava seeds also contain tannins, phenols, triterpen, essential oils, saponins,
carotenoids, lectin, vitamins, fatty acids and fats. Guava fruit is higher in vitamin C and
contains pretty much vitamin A3

Flavonoids have ties difenilpropana (C3-@%3C6) are known to have properties as
antioxidant, anti-inflammatory, anti-allergic, and may mnhibit th§fxidation of LDL (Low
Density Lipoprotein). Antioxidant properties of flavonoids may reduce the risk of tumors,
cancer, heart disease, strokes in humans. Flavonoids inhibit LDL oxidation is capable of
quersetin by means of copper ion binding, which can induce the oxidation of LDIL
cholesteroll.®

Based on table 1 it can be seen that the female respondents is aggregating the
most 16 people (64%) and male respondents amounted to 9 people (36%). This is in line
with the study conducted in Thailand, where most of the subject is the female as much as
70% and the male as much as 30%. The discovery of the demographics gender,
researchers are looking for the subject research of healthy subjects with no previous
disease conditions.’

Then the age of respondents by age range 18-20 years 21-23 years, and it is in
accordance with previous research done that examines the effects of guava juice
consumption of red on lipid profile normal young teenager. also was found to be the
most age encountered in the age gepee 19-21 years.*

Previous research on the guava fruit juice reduced heart rate, E@tolic and diastolic
blood pressure. Effects of red guava juice on systolic blood pressure in a study that shows
the effects of red guava antihipertensi on the subje@there is also a vasodilator effect and
antioxidant content given by the extract of guava . In patients with essential hypertension,
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extracts of guava added for twelve weeks can significantly lower your systolic blood
pressure with a significant decrease in LDL. The results of this research also shows the
effects of the depression Effthe heart of red guava juice. In addition, the consumption of
red guava juice reduces systolic blood pressure, diastolic blood pressure, and heart rate.
As the primary attention to prevention, consumption of fruit juices red guavas can
improve heart health through the role of guava fruit juice in the decrease in blood
pressure.’

Previous research stated that the fruit contains a broad spectrum of nutrients, and
many of which have antioxidant properties. Phenolic substances, vitamin A, vitamin C
and minerals contained in fruits showed a high antioxidant activity. These traits have
BEen associated with decreased risk of certain degenerative diseases. Study effect on
antioxidant status and lipid profile (total cholesterol, triglycerides, LDL cholesterol and
HDL cholesterol) in normal §#nage by consumed guava (Psidium guajava)®

Previous research on antioxidant compounds have a very important role in health.
A variety of scientific evidence suggests that antioxidant@@bmpounds reduce the risk on
chronic diseases such as coronary heart disease. The main character of antioxidant
compounds is its ability to capture free radicals. One of the compounds found in red
guava is a compound of flavonoids.”

Research before declaring the results obtained. it can be inferred that guava is a
source of antioxidants and dietary fibre. Fruit and guava fruit extract is effective in the
control of hypercholesterolemia which means that theguava has good benefits for health,
reducing the risk of cardiovascular disease development. All sample animals showed
decreased levels of hypercholesterolemia total cholesterol, and LDL. Antioxidants,
phenolic compounds have received great attention, since substances can increase
resistance to [§fly-density lipoproteins (LDL) against oxidation. Guava has high nutritional
value, with a wide range of biological activities, including antioxidant activity. Its
antioxidants activity has been associated with a variety of phenolic compounds, namely:
isoquercetine, myricitine, quercetin, anthocyanins, caffeic acid and ferulic acid."

According to previous research grant of red guava juice before and after the
treatment took place decrease LDL cholesterol levels. It is also caused due to the
dominant role has a guava in lowering cholesterol levels with contain a variety of
substances that are needed by the body, and also shows red guava juice can lower levels
of total cholesterol, triglyceride and LDL on the serum. LDL cholesterol levels
examination results before and after administering guava juice dose 300 grams/day in
group treatment was obtained by that of the seven respondents experienced a decline in
blood cholesterol levels, there is influence the granting of guava juice on the Group

treatment of changes in cholesterol levels." 3

Using Red guava (Guava guajava). Red guavas contain lots of vitamin C, which
functions as an antioxidant. Infdition to that guava also contains vitamin B, A. calcium,
phosphorus, iron and pectin. Although it can be consumed directly. but the most high
nutrients content obtained if guava made juice. The content of the nutrients contained in
guava (100 mg) is CAL 49 Calories, Vitamin A2, Vitamin Bl, VitamifJC, calcium,
Hydrate charcoal, Phosphorus, iron, Protein, fat, and water. The content of vitamin C and
@ctin on guava is quite high but vitamin C guava is higher than other fruits, mostly
vitamin C guava concentrate@n the skin and flesh of the outside soft and thick. In the
guava, potassium to function increase the regularity of the heartbeat, activate the muscle
contraction, regulate the delivery of other nutritional substances to selsel body, control
fluid balance if the body's cell network, as well as lower blood pressure high
(hypertension). Guava 1s also a source of fiber in food (dietary fiber). Fiber food
beneficial to prevent atherosclerosis, heart disorders and hypertension. Granting of guava
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juice with doses of 300 gr/day have effect in decreasing blood cholesterol levels. Dose
response 1s received and the granting body for each individual is different. Some of the
factors relating to the effects and responses of each respondent provided guava juice,
among other types of food and diet, daily activity or sport, age and gender.""

Results found in accordance with the research conducted before the LDL values
found on the subject which will be examined for a given red guava supplementation
shows 92.4 mg/dl figure and when given the treatment be 62.2 mg/dl. The drop i the
meaningful is found.'?

On research done previously to find research on animals try to guava juice given
proven weight loss, Glycemic levels, cholesterol and triglycerides in animals try if
compared to the animals in the control group. '

The decrease in HDL levels and an increase in triglyceride levels in the blood
between before and after treatment was caused by researchers who did not control food
consumption in the research subjects. In accordance with a study conducted by Riva et
al., There was a difference in HDL levels in blood after being given red guava fruit juice
(Psidium Guajava L.) due to fat intake, especially saturated fat in subjects that were not
controlled."

The effect of saturated fatty acids on lipoprotein metabolism can inhibit the
action of the enzyme lechtin cholesterol acytransferase (LCAT) which plays a role in
removing cholesterol from lipoproteins and tissues. This results in HDL not being formed
and excessive cholesterol unable to be lifted back to the liver so that HDL and HDL
levels do not function properly."

In addition to the above, carbohydrate intake in research subjects that are not
controlled @& also affect the decrease in HDL levels and increase triglyceride levels in
the blood. This is in accordance with the research conducted by Dwi, that the high
carbohydrate in the body will increase the rate of lipogenesis and esterification of fatty
acids causing a decrease in HDL levels.'

And research conducted by Shah. dietary intake and the number of foods
containing high carbohydrates can cause a decrease in HDL levels due to abnormalities of
lipoprotein metabolism.42 Thus, the possibility of these things can affect HDL levels and
increase blood triglyceride levels in this study '

From the results of the study, researchers after administration of red guava fruit
juice decreased HDL levels and increased trigﬁeride levels. This is also in line with the
research conducted by Priyanti, stating that there was an increase in total cholesterol
levels, LDL levels, triglyceride levels and decreased HDL using red guava fruit extract
(Psidium guajava L.). This is due to doses that are too small, so that the content of pectin
in the extract cannot bind all cholestreol and fat in the body.'®

CONCLUSION

Giving red guava juice (Psidium Guajava L.) 250 ml/day for 14 davs with guava
fruit as much as the 150 gr and mixed with boiled water 100 cc contained levels decrease
total and LDL cholesterol and there are meaningful differences in total and LDL
cholesterol in the blood on the subject of research.
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