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Abstract

Background: Rice Bran Oil (RBO) Rice bran oil is an abundant food source in Indonesia
and contains high levels of monounsaturated fatty acids and is rich in antioxidants. However,
clinical trials on this material are still very limited.

Objective: This research aims to assess the differences of effect of rice bran oil (RBO) and
olive oil (OO) administration on lipid profile alteration of hypercholesterolemic junior high
school teachers.

Methods: This study used a quasi-experimental method with a non-randomized pre-test and
post-test design with a control group. A total of 28 junior high school teachers in the
Tamalanrea District of Makassar City who experienced hypercholesterolemia were recruited
in this study and were divided into 2 groups. The two groups were at different research
locations and received different interventions. Both groups received the same education. The
intervention group was given rice bran oil (30 ml/day) while the control group was given
olive oil (30 ml/day). Each group underwent treatment for 30 days. Before and after the
intervention was given, researchers measured the lipid profile which included total
cholesterol, HDL, LDL, and triglycerides. In addition, an anthropometric assessment of
consumption and nutritional status was also carried out at the beginning and end of the study.
The pair t test was used to determine the difference in effects before and after giving RBO
and OO. The analysis was continued by comparing the results in the two groups using the
independent t test. The level of confidence was set at 95% with a significance value less than
0.05 (p <0.05).

Results: The majority of respondents involved in this study were women (89.3%) with a
mean age between 50-52 years and undergraduate education level (67.9%). Based on
anthropometric measurements, the average abdominal circumference of the respondents
ranged from 83-90 cm and the average BMI was in the range 26-27 kg/m. The results of
measurements of lipid profile, nutritional status, intake, and characteristics of respondents at
the beginning of the study showed that the results were not significantly different
(homogeneous), except for abdominal circumference. After giving RBO for 30 days, the
results were a decrease in total cholesterol by 4.59%, triglycerides by 15.8%, LDL by 4.87%,
but HDL levels also decreased, although in insignificant amounts (3.41%). Meanwhile,
giving OO as a control reduced total cholesterol by 5.04% and triglycerides by 28.2%. In
addition, there was also a slight increase in HDL levels by 0.45%, in contrast to LDL levels
which did not show any difference at all. At the end of the study of the four lipid profile
parameters observed, significant improvements were observed in the reduction of total
cholesterol and triglyceride levels significantly after administration of RBO and OO (p
<0.05). The results also showed that there was no significant difference between RBO and
OO on changes in lipid profile (p> 0.05).

Conclusion: Rice bran oil and olive oil have the same effect in improving lipid profiles by
significantly lowering total cholesterol and triglyceride levels.

Keywords: Hypercholesterolemia, lipid profile, nutritional education, olive oil, rice bran oil

Introduction

Cardiovascular disease (CVD) caused by heart and blood vessel disorders is still the
leading cause of death globally. An estimated 17.7 million people die from cardiovascular
disease each year. This figure represents 31% of all deaths in the world.! In developing

countries, the risk of death from cardiovascular disease shows an increasing trend, including
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in Indonesia.? The Association of Indonesian Cardiovascular Specialists (PERKI) in 2019
reported that cardiovascular disease is the main and first cause of all deaths, which amounted
to 26.4%. This is in line with data from the Basic Health Research (Riskesdas) in 2018, the
incidence of heart and blood vessel disease has increased from year to year. At least, 15 out
of 1000 people, or about 2,784,064 individuals in Indonesia suffer from heart disease.*

Unhealthy lifestyle, particularly dietary habits, is believed to play an important role in
the development of heart disease. Several epidemiological studies have investigated the
association between fat intake and cardiovascular disease.” A high-fat diet tends to lead to
hypercholesterolemia, a risk factor associated with an increased incidence of cardiovascular
disease. This can be identified by increasing levels of total cholesterol, low density
lipoprotein (LDL), and triglycerides in the blood which are not balanced with an increase in
high density lipoprotein (HDL).® Based on data from the Makassar City Health Office, it can
be concluded that there is an increase in the number of hypercholesterolemia and
hypertriglyceridemia 2017-2018 period from 40.13% to 43.70%. In aggregate, in Tamalanrea
District there are 237 men and 247 women who suffer from hypercholesterolemia, referring
to the Posbindu data collected by Puskesmas Antara.’

The lipid profile can be improved by changing diet that tends to be high in saturated
fatty acids (SFA) to a diet based on mono- and polyunsaturated fatty acids (MUFA and
PUFA).? Olive oil (OO) is a source of unsaturated fatty acids which has been shown to
protect against the development of cardiovascular disease due to its protective bioactive
properties.” Various studies have shown that OO consumption may improve lipid profiles by
reducing blood lipid levels (cholesterol and triglycerides), binding oxidized LDL, and
increasing HDL levels significantly.!0-!2

The use of olive oil (OO) in food is sometimes unsuccessful because the material will
be degraded by heat so that it can reduce its biological function.!* Rice bran oil (RBO)
actually shows better heat stability because it has a high boiling point reaching 2540C, which
higher than other vegetable oils including OO.!* As a source of unsaturated fatty acids, RBO
can be considered as a food substitute for OO. With better heat resistance, RBO can be
processed into a wider range of food derivatives. Moreover, rice bran as a raw material for
making RBO is abundantly available in Indonesia at a relatively affordable price. Utilization
of RBO is also expected to have the same effect on improving lipid profiles. Moreover, RBO
contains high levels of gamma-oryzanol which has been shown to help reduce blood fat

levels and oxidative stress.!> This study aims to determine the effect of RBO on lipid profiles,



including total cholesterol, HDL, LDL, and triglycerides in hypercholesterolemic junior high

school teachers.

Material and Methods
Research Location and Design

This research was conducted at state junior high schools in the Tamalanrea District of
Makassar City. There are 3 state junior high schools in the area and all of them are used as
research locations. This type of research is a quasi-experimental with non randomized pre test
post test design with control group. There were 2 groups in this study, including the
intervention group who was given rice bran oil 30 ml/day for 30 days and the control group
who was given 30 ml/day olive oil for 30 days. The dose is divided in half (15 ml) and
applied to food at breakfast and the remainder given at dinner. This research was conducted
in a single blind manner, where the researcher knew the group that was given rice bran oil
and olive oil, while the study sample did not know whether the oil consumed was rice bran
oil or olive oil.

Apart from giving RBO and OO, respondents also received dietary education at the
beginning of the study discussing hypercholesterolemia and the benefits of rice bran oil and
olive oil. This is expected to motivate respondents to comply with the interventions that will
be given. To evaluate the compliance of respondents, RBO and OO were not given at the
same time for 1 month's needs, but only 1 bottle (210 ml) was given for 1 week's needs.
Every weekend, each respondent will be met again to receive the next 1 bottle of RBO and
0O, while ensuring that the RBO and OO given previously have been consumed. Each
respondent was also given a compliance record or control card and it was emphasized that it
was only filled in when consuming RBO or OO within the specified amount and time. The
control card will also be evaluated every weekend.

Study Population

The population in this study were all junior high school teachers in Tamalanrea
District, Makassar City who were over 25 years of age, had total cholesterol levels of more
than 200 mg / dL and were willing to consume rice bran oil (RBO) or olive oil (OO) for 30
days. The total population obtained was 116 people. Subjects who met the inclusion criteria
were then examined for medical history, medication, physiological conditions, and certain
habits that could lead to biased study results. Study subjects who were pregnant or
breastfeeding, smoking, undergoing steroid therapy, taking lipid-lowering drugs, and having

a history of nephropathy, cardiovascular disease, diabetes, and other chronic diseases were
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not included in this study. Other external variables such as physical activity were considered
homogeneous considering the research subjects had the same profession and working hours,
while other characteristics including gender, age, education, abdominal circumference, and
BMI were included in this study.
Sampling

The sample in this study were junior high school teachers with hypercholesterolemia.
The calculation of the sample size is based on the research of Hasan, et al (2013) regarding
the effect of olive oil on the lipid profile levels of hyperlipidemic patients with the following
formulations:

2

After calculating the sample size, the number of samples needed in this study was 13
people for each group. To anticipate dropouts in the middle of the research, an additional
20% was made. A total of 32 people were involved in this study and were divided into 2
groups, including the intervention group and the control group. At the end of the study, 3
people were excluded because they did not consume rice bran oil or olive oil for 2
consecutive days or had accumulated 7 days during the study period. Meanwhile, in the data
analysis, 1 person was identified as having a fairly extreme total cholesterol value and was
considered an outlier so that he was not included in the data analysis. Thus there are 28
people who are the subjects in this study.
Data Collection

Initial data were obtained by measuring the cholesterol levels of junior high school
teachers in Tamalanrea District, Makassar City to determine hypercholesterolemic status.
Furthermore, the selected study subjects were assessed for their lipid profiles including total
cholesterol, triglycerides, HDL, and LDL which were carried out at the beginning and end of
the study. Blood specimen collection and lipid profile examination were carried out at the
Clinical Health Laboratory. In addition, a consumption survey was also conducted using the
24-hour food recall method as well as an assessment of nutritional status including
anthropometric abdominal circumference and BMI. Respondent characteristic data were
obtained through interviews, supplemented with secondary data from the profile of each
school.

Ethical Consideration



This study has been approved and obtained permission by the Health Research Ethics
Committee of the Faculty of Public Health of Hasanuddin University under protocol number
21019042143.

Data Analysis

Statistical analysis was performed univariate and bivariate using the STATA®
programs. Univariate analysis was performed using the frequency distribution for each
categorical variable. The frequency distribution aims to describe the characteristics of the
respondents which include gender, age, education, abdominal circumference, and BMI. In
addition, an intake level assessment was also carried out which included energy, protein, fat,
carbohydrates, fiber, SFA, MUFA, and PUFA. To observe the differences in the
characteristics and intake of respondents at the beginning of the study, the Fisher Exact and
Independent t test were used. Bivariate analysis using paired t test was performed to see the
effect of RBO treatment in the intervention group and OO in the control group on changes in
lipid profiles. Furthermore, a different test using the Independent t test was performed to
describe the differences in lipid profiles between the RBO and OO groups at the end of the
study.

Results

Respondents in this study were teachers of state junior high schools in the Tamalanrea
District of Makassar City who had hypercholesterolemia. A total of 32 research subjects were
included in this study and were divided into the intervention group and the control group. At
the end of the study, 3 of them were excluded because they did not comply with the
intervention instructions given. Respondents did not consume rice bran oil or olive oil for 2
consecutive days or had an accumulation of 7 days during the study period. Meanwhile, in
the data analysis, it was identified that 1 person has a total cholesterol value that is quite
extreme and is considered an outlier so that he is not included in the data analysis.
Characteristics of respondents including gender, age, education level, and nutritional status
based on BMI at the start of the study in the two groups did not show any significant
difference (p> 0.05). The significant difference was only indicated by the abdominal
circumference variable, where the mean abdominal circumference in the RBO group was
higher than the mean abdominal circumference in the OO group. This means that the overall
distribution of study subjects in the RBO and OO groups is quite homogeneous (Table 1).

Table 1: Characteristics and Nutritional Status of Respondents

Study Group
Variables RBO 00 Sig (p)
(n=15) (n=13)




Gender (n, %)
Male 1 (6.7) 2(1.4) 1.000*
Female 14 (93.3) 11 (84.6)
Age (mean £ SD) 50.9 (9.35) 52.8 (6.27) | 0.554°
Educational level (n, %)
S1 10 (66.7) 9(69.2) 0.228*
S2 5(33.3) 4 (30.8)
Abdominal circumference | 90.4 (8.14) 83.2(9.19) | 0.037°
(mean + SD)
BMI (mean + SD) 27.4 (3.59) 26 (1.46) | 0.201°
Abbreviations:

n = number of respondents, n (%) = number and percentage of respondents on study variable
mean + SD = mean value and standard deviation of respondents on research variables, Sig
(p) = significance value p<0,05

% Fisher Exact analysis results between groups in the same column

® Independent t test analysis result between groups in the same column

A total of 28 teachers participated in this study which were dominated by women
(89.3%) with an average age range of 50-52 years. There were 19 respondents who had
completed undergraduate education and even 9 (32.1%) of them had taken their master's
degree. This is expected to support adherence to the education provided at the beginning of
the study. Hypercholesterolemic status which became the inclusion criterion in this study was
corroborated by the nutritional status of the respondents which was more viewed from the
abdominal circumference parameters that had exceeded the 80 cm cut-off point for women
and BMI with a mean of 26-27.

Respondents who participated in this study were assessed for their consumption
description using a 24-hour food recall questionnaire. This assessment was carried out at the
beginning and end of the study. The collected food ingredients were analyzed using the

Nutrisurvey programs and the results are presented in Table 2.

Table 2: Hypercholesterolemic Junior High School Teacher Intake at the Beginning of
the Research

Intake Categories Study Group Total Sig (p)*




RBO 00
n (n=15) | % n (n=13) | % n %
Energy (1800 kcal) 1,000
Low (<80%) 7 46.7 |9 69.2 16 57.1
Adequate (80%-110%) | 6 40 4 30.8 10 35.7
High (>110%) 2 13.3 0 0 2 7.1
Protein (90 grams) 1,000
Low (<80%) 13 86.7 12 92.3 25 89.3
Adequate (80%-110%) | 1 6.7 1 7.7 2 7.1
High (>110%) 1 6.7 0 0 1 3.6
Fat (50 grams) 0,538
Low (<80%) 3 20 6 462 |9 32.1
Adequate (80%-110%) | 1 6.7 23.1 4 14.3
High (>110%) 11 733 |4 30.8 15 53.6
Carbohydrate (247,5 0,755
grams) 10 66.7 |7 53.8 17 60.7
Low (<80%) 4 267 |6 46.2 10 35.7
Adequate (80%-110%) | 1 6.7 0 0 1 3.6
High (>110%)
Fiber (25 grams)
Low (<25 grams) 14 933 13 100 27 96.4 -
Adequate (>25 grams) |1 6.7 0 0 1 3.6
SFA (<7% x 1800 kkal)
Adequate 10 66.7 8 61.5 18 64.3 1,000
High 5 333 5 38.5 10 35.7
PUFA (>10% x 1800 kkal)
Low 8 533 11 84.6 19 67.9 1,000
Adequate 7 46.7 2 15.4 9 32.1
MUFA (>20% x 1800 -
kkal) 15 100 13 100 28 100
Low 0 0 0 0 0 0
Adequate
Abbreviations:




SFA = Saturated Fatty Acid, PUFA = Polyunsaturated Fatty Acid, MUFA =
Monounsaturated Fatty Acid, n(%) =number and percentage of intake of respondents on
each category, Sig (p) = Significance value p<0,05

* Fisher Exact analysis results between groups in the same column

Table 2 shows no significant differences in consumption between the intervention and
control groups. Most of the consumption of macronutrients is in the low category, except for
fat consumption where half of the respondents consume more than 110% (53.6%). This
tendency can be an early predictor of hypercholesterolemic conditions experienced by
respondents. The low consumption of fiber can also strengthen this assumption, among the 28
research subjects involved in this study only 1 person consumed fiber according to the
recommended adequacy rate (96.4%). In line with that, a saturated fat-based diet (SFA) that
exceeds 10% of total calories is still shown by at least 35.7% of respondents. On the other
hand, there is a tendency to consume a very limited amount of unsaturated fatty acid sources,
even if none of the respondents meet the recommended sufficient amount for MUFAs.

At the end of the study, the survey was repeated to see differences in mean
consumption before and after the intervention in the two groups. This can provide an
overview of the trend in nutrient consumption that is directly associated with changes in lipid
profiles, especially energy, carbohydrates, fiber, fat and fatty acids (SFA, PUFA, MUFA) as
shown in Table 3.

Table 3: Difference in Average Consumption After Rice Bran QOil and Olive Qil

Administration to Diet

Intake
Study Group Before After A mean? Sig (p)°
mean=SD mean+SD
Energy (kcal)
RBO 1606.24+571.51 1668.4+94.28 -62.16+549.50 | 0.067
00 1382.46+221.41 1668.17+37.41 -285.72+140.54 | 0.000
Sig (p)* 0.20 0.99 0.17
Protein (gr)
RBO 57.05+20.10 51.414£9.15 5.63+23.30 0.365
00 51.07+11.68 50.45+11.59 0.62+15.54 0.887
Sig (p)¢ 0.36 0.81 0.52




Fat (gr)

RBO 65.01£25.42 69.26+15.52 -4.25+26.04 0.537
00 45.54+19.42 67.36£12.03 -21.82+16.32 0.000
Sig (p)¢ 0.03 0.72 0.04
Carbohydrate (gr)
RBO 194.6+94.19 207.58+37.7 -12.98+80.43 0.542
00 193.05+35.06 215.18+26.67 -22.124+46.81 0.114
Sig (p)¢ 0.96 0.55 0.72
Fiber (gr)
RBO 8.23+£7.19 10.99+6.86 -2.76£3.71 0.012
00 8.24+3.05 10.69+2.50 -2.49+4.66 0.078
Sig (p)¢ 0.99 0.88 0.87
SFA (gr)
RBO 22.27+11.9 19.73£8.18 2.53+14.04 0.496
00 18.69+7.91 19.77+£7.22 -1.08+6.6 0.567
Sig (p)* 0.37 0.99 0.38
PUFA (mg)
RBO 20.27+13.31 20.87+6.17 -0.6+12.40 0.854
00 11.31+8.94 10.08+4.17 1.23£10.26 0.673
Sig (p)* 0.02 0.00 0.68
MUFA (mg)
RBO 14.53+£5.96 22.67+3.74 -8.13+6.81 0.000
00 13.31+7.06 32.46+3.78 -19.15+5.77 0.000
Sig (p)* 0.62 0.00 0.0001
Notes:

Data expressed as mean+SD, significance value p<0,05

SFA = Saturated Fatty Acid, PUFA = Polyunsaturated Fatty Acid, MUFA =

Monounsaturated Fatty Acid

% Difference between post-test and pre-test means

® Paired t test analysis results between groups in the same column

© Independent t test analysis results between groups in the same column




At the end of the study, the intervention in the form of RBO, OO and education gave
positive results. This can be observed with an increase in the consumption of energy,
carbohydrates, fiber, and MUFA. However, significant results were only obtained on the
increase in the mean energy consumption in the OO and MUFA groups in both groups. The
existence of a significant difference in MUFA consumption when compared to the intake
assessment at the start of the study suggests a direct contribution to the provision of RBO and
0O. The increase in consumption of MUFA sources is also expected to reduce the negative
effects arising from the consumption of total fat which has been indicated by the majority of
respondents since the beginning of the study.

The recommended total fat consumption in this study is 50 g / day. At the start of the
study, actually the excess fat consumption in the OO group only showed a percentage of
about 30% with an average intake of 45.54 grams. This is different from the RBO group,
which since the beginning has shown an excess proportion of fat intake with an average of up
to 65 grams. However, consistent results were not obtained for the OO group's fat intake, the
intake assessment at the end of the study showed a mean increase of 21.8 g and had exceeded
the mean fat intake in the RBO group. These results lead to differences in mean fat
consumption in the two groups at the start of the study and the mean increase in consumption
after the second intake assessment at the end of the study.

The difference in intake between the two groups was also shown in the consumption
of fatty acids, including PUFA and MUFA. Since the beginning of the study, PUFA
consumption in the RBO group showed a half higher mean intake than the OO group.
Conversely, MUFA consumption showed a very good mean increase in the OO group after
the intervention was carried out with increases reaching 19 mg. This average increase
exceeds the increase in MUFA consumption in the RBO group which only reached 8.13 mg.

To assess the contribution of the increase in MUFA identified through the
consumption assessment, a lipid profile was measured. Table 4 presents the differences in
total cholesterol, HDL, LDL, and triglyceride levels after the addition of RBO and OO in the

diet of respondents with controlled amounts and time periods.

Table 4: Comparison of Lipid Profiles Before and After Rice Bran Oil and Olive Qil

Administration

Lipid Profiles (mg/dL)
Study Group A mean? Sig (p)®
Before After
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mean=SD mean=SD
Total
Cholesterol 242.07+£36.85 | 11.67+20.85 | 0.047
RBO 253.734+46.83
010 241.15+28.54 | 229+22.47 12.15€16.10 | 0.014
Sig (p)¢ 0.41 0.28 0.95
HDL
RBO 50.67+9.53 48.93+9.12 1.73+4.08 0.122
00 51+10.33 51.23+£8.31 -0.23+6.49 0.900
Sig (p)¢ 0.93 0.49 0.34
LDL
RBO 183.47+43.42 | 174.53+35.58 | 8.93+£26.17 0.207
00 154.31+46.15 | 154.31+£30.15 | 0+£24.3 1.000
Sig (p)¢ 0.09 0.12 0.36
Triglycerides
RBO 197.53+65.35 | 166.27+49.15 | 31.27+44.56 | 0.016
00 232.77£167.9 | 167.08+72.23 | 65.69+108.04 | 0.049
Sig (p)* 0,46 0.97 0.27
Notes:

Data is expressed as mean+SD, significance value p<0,05

9 Difference between post-test and pre-test means
®Paired t test analysis results between groups in the same column

9Independent t test analysis results between groups in the same column

Rice bran oil and olive oil showed an equally significant contribution in reducing total
cholesterol and triglyceride levels. Although it has the same effect in both parameters, it turns
out that RBO and OO show different results in HDL and LDL parameters. In the RBO group
there was a decrease in HDL levels, while in the OO group there was a slight, insignificant
increase. Meanwhile, in the LDL parameter, the RBO group showed a better reduction, when
compared to the OO group, which had no difference in the mean at all before and after being
added to the diet. Figure 1 below visualizes the changes that occurred in the control and

intervention groups.
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Figure 1: Percentage Change in Lipid Profile

By re-observing Tables 1 and 2, it can be concluded that at the start of the study there
were no statistical differences in characteristics, nutritional status, and intake between the
RBO and OO groups, except in the parameters of the abdominal circumference. In almost the
same conditions, OO showed a better percentage in lowering triglycerides and cholesterol and
increasing HDL levels by 0.45%. On the other hand, the RBO group showed a better decrease
in LDL levels, but at the same time it was also followed by a decrease in HDL levels reaching
3.4%.
Discussion

Functional food ingredients that can be used to control and lower blood cholesterol

1.1 The main components of both are monounsaturated

levels are rice bran oil and olive oi
fatty acids (MUFA) and other functional bioactive ingredients including tocopherols ,
carotenoids, phospholipids and phenols.!” These contents have a positive contribution to the
improvement of lipid profiles by reducing cholesterol and triglyceride concentrations.!'® This
is in line with the results obtained that both RBO and OO show significant results in lowering
cholesterol and triglyceride levels.

The effect of RBO and OO in reducing cholesterol and triglyceride levels can be
observed from the results of the intake assessment. The mean amount of MUFA consumed
increased significantly in both groups when compared to consumption at the start of the

study. It's just that the increase in MUFA consumption is not balanced with an increase in

fiber intake and other sources of unsaturated fatty acids. This underlies the absence of
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significant significance found in HDL and LDL parameters. In fact, the two groups showed
different patterns and trends in giving effect to HDL and LDL levels. In the group given
RBO, there was a decrease in LDL, but at the same time it also decreased HDL. On the other
hand, in the OO group, it can be observed that there is an increase in HDL levels in a small
percentage, but it does not show a decrease in LDL levels. A study conducted on migrant
workers in China proved a correlation between an increase in fiber intake (> 30 g/day) with
an increase in HDL concentration up to 10% accompanied by a decrease in the total-LDL
cholesterol ratio reaching 14% ."

In contrast to fiber, previous studies have shown that unsaturated fats have a neutral
effect on LDL cholesterol concentrations.18 This means that to optimize the effect of
reducing HDL and LDL levels, it must also be accompanied by adequate fiber consumption.
The tight working hours are suspected to be the cause of the not optimal dietary education
provided. Most of the responses are constrained in preparing breakfast at home, meanwhile
school canteens do not provide a variety of foods with proper processing to maintain nutrient
content. School canteens generally only sell snacks with soup and fried foods with a very low
percentage of vegetables and fruit. This also indicates that the energy needs of 1800 kcal have
not been fulfilled as recommended, on the other hand, the intake of fat has actually increased.
At the start of the study, it was found that half of the respondents (53.6%) had fat
consumption above 110%. These results were consistently found at the end of the study
where the fat intake in both groups exceeded the recommended intake by the mean range of
67-69 g. Increased consumption of fat in the diet can be an indication of an increase in the
amount of saturated and trans fat which can lead to an increase in total and LDL
cholesterol.?°

RBO and OO.

This can have an inhibitory effect on improving lipid profiles by administering

Inadequate carbohydrate consumption also affects the inadequate improvement in the
overall lipid profile. Even though there was an increase in carbohydrate intake in the
intervention and control groups at the end of the study, the average consumption did not meet
the recommended needs of 247.5 gr. Carbohydrate diets are neutral to LDL cholesterol, so
carbohydrate-rich foods are a good choice to replace a saturated fat diet. On the other hand, a
diet rich in carbohydrates (<60% of total calories) is associated with increased HDL
cholesterol concentrations and decreased triglyceride concentrations. '

The use of RBO and OO is not limited to proper diet modification, but also requires
standard reference regarding the correct dosage. Rice bran oil applied in this study has a

serving size of 15 ml with a frequency of 2 times a day (30 ml/day) with a MUFA content of
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5.6 grams per serving. In one study it was recommended to consume 50 grams of RBO daily
to achieve a beneficial effect in reducing the risk of chronic disease.?! In another study
involving women with hypercholesterolemic conditions aged 19-55 years found that
consuming 45 ml/day of RBO gave better results in improving lipid profile compared to
consuming only RBO 15 ml/day.?? In this study, the determination of RBO dosage referred to
the study of Zavoshi, et. al. (2012) for adults aged 25-65 years as much as 30 ml/day. While
the dosage for OO is based on the research of Hasan et. al. (2013) against adults aged 40-55
years with a dose of 30 ml/day.'*?

The absence of consensus regarding the dosage of RBO and OO requires further
research. This dosage is very important in diet therapy aimed at hypercholesterolemic
individuals in the 46-55 year age group. The characteristics of respondents identified in this
study indicate that most of the hypercholesterolemic condition is at the productive age in that
age range. This is confirmed by a study in Poland which found more than half of the adult
population suffering from hypercholesterolemia with the highest percentage found in the 46-
55 year old group (91.9%).%

Another characteristic of respondents that is considered influencing the lipid profile
parameters measured in this study is the anthropometric index. In order to assess the true
effect of RBO and OO interventions, the BMI and abdominal circumference variables must
be considered. The follow-up process and the short study duration had not found any
improvement in BMI and abdominal circumference at the end of the study. While it is
believed that BMI and abdominal circumference that exceed the normal threshold show a
significant association with an increased risk of hypercholesterolemia, hypertriglyceridemia,
and decreased HDL concentration.?> In line with these results, Listiyana's (2013) study
concluded that there is a relationship between central obesity and cholesterol levels in women
aged 45-54 years in Plalangan Village, Gunungpati District, Semarang City.?¢ In this study,
respondents had more nutritional status referring to the BMI average which was 26-27,
evenly distributed in the control and intervention groups. Meanwhile, based on abdominal
circumference parameters, the OO group had a lower mean and was significantly different
from the mean abdominal circumference in the RBO group. This could be one reason for the
difference in effect found in the increase in HDL levels between the two groups, where the
OO group showed a better percentage increase in HDL levels. Even so, the increase in HDL
levels observed in the OO group did not meet any significance, the percentage increase only

reached 0.45%. The short duration of the study has the potential to cause the observed
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intervention effect to be not optimal. Animal studies have shown that it will take at least 8
weeks to see significant results on lipid profiles after administration of RBO and 00.?’

The final result obtained from this study is the comparison of RBO and OO in
improving lipid profile. Statistically, there was no difference in the effect of the two groups
on the measured lipid profile. However, if examined more deeply, OO showed a better
percentage in lowering triglycerides and cholesterol and slightly raising HDL levels. In
contrast, the RBO group showed a better decrease in LDL levels, but at the same time it was
also followed by a decrease in HDL levels. The difference in the effects of RBO and OO is
related to the differences in the content contained therein. Olive oil consists of the glycerol
fraction (90-99%) and the non-glycerol fraction (0.4% -5%). The glycerol fraction consisted
of 78% MUFA, 8% PUFA, and 12% SFA. Meanwhile, RBO contains 37% PUFA, 38%
MUPFA, and 25% SFA.28 This is confirmed by the results of the analysis in Table 2, in the
same amount MUFA in OO shows a greater average increase reaching 19.15 mg compared to
the mean RBO. which is only 8.13 mg.

Although it is considered as a good source of unsaturated fat, OO has a disadvantage
in its application in the diet due to its low smoke point. This weakness can be covered by
RBO which has a very high boiling point of up to 254°C, which is the highest compared to
other vegetable oils. From the results of this study, it was found that there was no significant
difference between RBO and OO in improving lipid profile, this underlies the wider use of
RBO. Rice bran oil can be processed into various derivative products such as cooking oil,
supplement products, health, and cosmetics. In the health sector, current research seeks to
strengthen the use of RBO as a safer alternative natural hypolipidemic agent than the drug
atorvastatin which can cause side effects in some cases in statin-intolerant patients.?’
Conclusion
Rice bran oil and olive oil administration to hypercholesterolemic junior high school teachers
can significantly improve total cholesterol and triglycerides. Meanwhile, the effect on HDL
and LDL improvement has not shown consistent results. Apart from the time duration and the
number of doses to be administered, diet modification is also very necessary to optimize the
effects of RBO and OO. The potential effects of RBO that are not much different from OO
can be considered for the use of RBO into a broader derivative product. In Indonesia, easier
access to RBO and a more economical price ensures certainty for its use as functional food.
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