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ABSTRAK

Malondialdehid (MDA) merupakan biomarker stres oksidatif akibat keberadaan radikal
bebas dalam tubuh. Penelitian ini bertujuan untuk mengetahui gambaran kadar MDA urin
dan asam urat pada responden perokok dan non perokok dan mengetahui perubahan kadar
MDA urin dan asam urat pada responden perokok dan non perokok yang diberikan
minuman antioksidan jus buah semangka (Citrullus lanatus). Metode penelitian yang
digunakan adalah pre-post test design. Hasil penelitian menunjukkan bahwa kadar MDA
urin pada perokok aktif dan bukan perokok sebelum pemberian jus semangka adalah 2,666
nmol/mL dan 1,506 nmol/mL, sedangkan hasil penelitian setelah pemberian jus semangka
pada hari ke-7 pada responden adalah 0,799 nmol/mL dan 0,539 nmol/mL. Sedangkan kadar
asam urat awal masing-masing responden sebesar 7,5 mg/dL dan 6,6 mg/dL dan hasil
penelitian setelah pemberian jus pada hari ke-7 kepada responden sebesar 6,1 mg/dL dan
5,7 mg/dL. Pada hasil analisis statistik menggunakan uji-t didapatkan nilai p<0,05 pada
kadar MDA urin pada perokok dan bukan perokok, nilai p>0,05 pada kadar asam urat
perokok dan nilai p<0,05 pada kadar asam urat pada bukan perokok. Jadi dapat disimpulkan
bahwa ada pengaruh pemberian jus semangka terhadap kadar MDA urin masing-masing
responden tetapi tidak terhadap kadar asam urat.
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ABSTRACT

Malondialdehyde (MDA) is a biomarker of oxidative stress due to the presence of free
radicals in the body. This study aims to determine the description of urinary MDA and uric
acid levels in smokers and non-smokers and to determine changes in urinary MDA and uric
acid levels in smokers and non-smokers who were given an antioxidant drink of watermelon
juice (Citrullus lanatus). The research method used is a pre-post test design. The results
showed that urinary MDA levels in active smokers and non-smokers before giving
watermelon juice were 2.666 nmol/mL and 1.506 nmol/mL, while the results of the study
after giving watermelon juice on the 7th day to respondents were 0.799 nmol/mL and 0.539
nmol/mL. Meanwhile, the initial uric acid levels of each respondent were 7.5 mg/dL and 6.6
mg/dL, respectively, and the results of the study after giving juice on the 7th day to
respondents were 6.1 mg/dL and 5.7 mg/dL. The statistical analysis using the t-test showed
a p-value of <0.05 for urine MDA levels in smokers and non-smokers, a p-value of >0.05
for uric acid levels in smokers, and a p-value of <0.05 for uric acid levels in non-smokers.
Therefore, it can be concluded that watermelon juice had an effect on urine MDA levels in
each respondent, but not on uric acid levels.
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1. INTRODUCTION
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According to a survey, one-third of the world's population, especially adults, are smokers. The number of smokers tends to increase
every year along with the increase in cigarette consumption. Consuming cigarettes is known to cause health problems, both directly and
indirectly. Because according to the World Health Organization (WHO), cigarettes are additives that contain approximately 4000
elements, of which 200 elements are harmful to body health [1]. Most of these materials or compounds are toxic in the form of gases,
namely carbon monoxide (CO), hydrogen cyanide (HCN), and nitrogen oxides (NO), while toxic substances are in the form of volatile
chemicals, namely nitrosamines and formaldehyde. Oxidants in cigarettes, especially nitrogen oxides (NO), will reduce the number of
intracellular antioxidants and play a large role in the production of radicals O *, H;O» and HO * [2].

Free radicals are destructive, highly reactive, and capable of reacting with macromolecules in the body, one of which is lipids
(phospholipids) in cell membranes. Smoking can increase free radical levels in the body. Lipids are one of the most sensitive molecules
to free radical attacks, resulting in the formation of lipid peroxides, which then produce malondialdehyde. This compound is used as a
biomarker for free radical levels in the body. High MDA concentrations indicate high levels of free radicals in the body. High MDA
levels indicate a high number of free radicals in the body and indicate an oxidation process in cell membranes. MDA can then covalently
bind to various biological molecules such as proteins, nucleic acids, and amino phospholipids, which can cause local damage and
dysfunction in certain organs. Increased free radicals in the body can lead to high MDA levels, which is a sign of lipid peroxidation. A
single cigarette can contain 107 oxidant molecules [3].

Physiologically, the body maintains a balance between reactive oxygen species (ROS), or free radicals, and antioxidant enzymes.
An imbalance between free radicals and antioxidants forms lipid radicals, which then convert polyunsaturated fatty acids (PUFAs) into
lipid hydroperoxides, which are easily broken down into malondialdehyde (MDA). These PUFAs undergo changes that lead to
decreased cell membrane strength. MDA is a highly reactive compound and the end product of lipid peroxidation, which is usually used
as an indicator of lipid peroxidation [4].

Free radicals can be neutralized with antioxidants. One fruit plant that contains antioxidant compounds is watermelon (Citrullus
lanatus). Watermelon contains vitamin C, beta-carotene, and lycopene, which function as antioxidants [ 5]. Previous research has shown
that red watermelon flesh has antioxidant activity equivalent to ascorbic acid [6]. A dose of 6.5 mg of lycopene can also reduce oxidative
stress, as red watermelon contains 3.720 mg/100 grams of lycopene [7]. Also contain Fatty acid and linoleic acid, which was
followed by oleic, palmitic, and stearic acids [8,9]. This study aims to determine the description of urinary MDA and uric acid
levels in smokers and non-smokers and to determine changes in urinary MDA and uric acid levels in smokers and non-
smokers who were given an antioxidant drink of watermelon juice (Citrullus lanatus).

2. METHODS

The materials used were 50% Glacial Acetic Acid, 1% Thiobarbituric Acid (TBA), 20% Trichloroacetic Acid (TCA),
Tetramethoxypropane (TMP), distilled water, watermelon, uric acid strips, and microtubes. The tools used included glassware (Pyrex
Iwaki Glass), non-glassware, Autocheck 3in1 Multi Monitoring System (Autocheck®), hot plate (Hotplate Stirrer Thermo Scientific),
Cuvette Quartz Glass, micropipette (Dragon Lab), test tube clamp, test tube rack, horn spoon, centrifuge (Orto Alresa), UV-Visible
spectrophotometer (Thermo Scientific), and analytical balance (Vernier).

This research was experimental, using a pre-post test with control design, and inferential statistical analysis was conducted. The study
began with ethical approval from the Faculty of Medicine, Mulawarman University, and involved 32 smokers and non-smokers (16
smokers and 16 non-smokers). The inclusion and exclusion criteria were as follows:

1. Inclusion Criteria

a. Inclusion Criteria for Smokers: Male, Smokers for more than 1 year, Smokes >10 cigarettes/day, and is willing to participate in the
study.

b. Inclusion Criteria for Non-Smokers: Non-smokers, Not exposed to cigarette smoke in the surrounding environment, and is willing
to participate in the study.

2. Exclusion Criteria

a. Exclusion Criteria for Smokers: Respondents who quit during the study and Respondents with comorbidities.

b. Exclusion Criteria for Non-Smoker Respondents: Passive smokers and respondents who quit during the study.

Next, MDA levels were measured using the TBARS (Thiobarbituric Acid Reactive Substance) method, measured using a UV-
Visible spectrophotometer. Uric acid levels were measured using test strips with the Autocheck device.
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The research procedure consisted of making watermelon juice at a dose of 200 grams per respondent by weighing 200 grams of
watermelon and blending it until it became juice. Smoker and non-smoker respondents were given watermelon juice every day for 7
days and MDA and uric acid levels were measured on day 1, day 4 and day 7.

Urine sampling : Prepare a sterile urine container/pot covered with aluminum foil to protect the urine from light. Provide it to all
respondents as a container for morning urine samples, filling it one-third to one-half of the way. Close the urine container/pot tightly and
clean the outside. Write down the respondent's name and the sample will be processed in the chemistry laboratory. Urine samples were
taken from smokers and non-smokers on days 0, 1,4, and 7.

The urine was collected in brown bottles. Preparation of Standard Curve, namely 1,1,3,3-tetramethoxypropane (TMP) reagent stock
solution with a concentration of 6M was diluted to 0.625; 1.25; 2.5; 5; 10 nMol/mL. Each TMP concentration was reacted with 1 mL
0f 20% TCA and 1 mL of 1% TBA in 50% glacial acetic acid solvent. All solutions were then incubated for 45 minutes at 100°C. After
that, they were cooled, then the absorbance was measured using a UV-Vis spectrophotometer at a wavelength of 531 nm. Measurement
of MDA levels, namely 2 mL of urine sample was reacted with 2 mL of 20% TCA then centrifuged at a speed of 5000 rpm for 10
minutes. The supernatant was separated into a test tube and added with 2 mL of 1% TBA in 50% glacial acetic acid, then incubated for
45 minutes at 100°C, cooled and measured for absorbance using a UV-Vis spectrophotometer at a wavelength of 531 nm.

Measurement of Uric Acid Levels, namely each respondent was carried out using an autocheck tool, where a test strip for uric acid
was prepared in advance and the strip was installed into the tool. After the tool was turned on, a drop of blood was inserted until it filled
the special gap on the strip until it clicked. Wait until the level was visible on the tool monitor.

3. RESULTS AND DISCUSSION

Malondialdehyde (MDA) is a marker of free radicals in the body. Free radicals are molecules formed as a result of
oxidative damage. Malondialdehyde (MDA) is formed from lipid peroxidation in cell membranes, which is a reaction
between free radicals (hydroxy radicals) and polyunsaturated fatty acids (PUFAs) [10]. The distinctive aroma of
watermelon is imparted by medium- and short-chain fatty acids along with geranial, B-ionone and neral. It consumption
has been escalated owing to rich nutritional profile and allied health benefits [11] [12] [13].

3.1 Standard Curve

The initial step in this research was the creation of a standard curve for 1,1,3,3-tetramethoxypropane (TMP).The 20 nMol/mL TMP
stock solution was diluted to 5 concentrations, namely 0.625; 1.25; 2.5; 5; 10 nMol/mL, and the line equation y = 0.1449x + 0.0168 was
obtained. From this analysis, the coefficient of determination (R?) was obtained at 0.9989. The r and R? values that are close to 1 or
within the range of 0.8 - 1 indicate a very strong linear relationship between concentration and absorbance. In this study, 5-point linear
regression refers to linear regression carried out with five data pairs (points), where at least five data points are required to obtain a stable
regression model, this includes the minimum amount of data for a simple regression model.
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Figure 1. TMP Standard Curve

3.2 The Changes in MDA and Uric Acid Levels
Measurement of MDA levels in this study used the Thiobarbituric Acid Reactive Substances (TBRAS) method
where 2 thiobarbituric acid molecules will react with 2 carbonyl groups of 1 MDA molecule, so that a colored MDA -
TBA, complex compound will be formed so that it can be measured using a UV-Vis spectrophotometer. Analysis of
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MDA levels was carried out using urine samples measured using a spectrophotometer, while uric acid levels were
tested using a test strip for 7 days [14]. A 7-day Malondialdehyde (MDA) test was performed to measure the level of
cell damage due to oxidative stress caused by exposure to factors such as hypoxia (lack of oxygen). On day 7, MDA
levels increase because antioxidant defense systems (such as MnSOD and catalase) begin to become overwhelmed
and unable to neutralize oxygen free radicals[15] .

Table 1. MDA Levels of the Test Group
MDA (nmol/mL)

Day 0 Day 1 p Day 4 p Day 7 p
Smoker 2,666+1,11 1,875+0,72 <0,05 1,378+0,67 <0,05 0,8+0,59 <0,05
Non Smoker  1,506+1,01 1,234+0,73 >0,05 0,914+0,74 <0,05 0,538+0,69 <0,05

Table 2. Uric Acid Levels of the Test Group

Uric Acid (mg/dL)
Day 0 Day 1 p Day 4 p Day 7 p
Smoker 7,16£2,05 7,18+0,96 >0,05 6,68+0,83 >0,05 6,14+0,89 >0,05
Non Smoker 6,55+1,4 6,22+1,2 >0,05 6,14£1,08 >0,05 5,69+1,03 <0,05

From the data, it can be seen that there was a decrease in MDA levels in all test groups on the 7th day, the MDA
levels of smokers decreased from 2.666 nMol/mL to 0.799 nMol/mL or a decrease of 70% from the initial level (Table
1). The MDA levels of non-smokers decreased from 1.506 nMol/mL to 0.539 nMol/mL or a decrease of 64% from
the initial level. This proves that the decrease of MDA levels still occurs in the non-smoker group along with the
number of free radicals produced by the body, but the decrease is not as large as compared to the smoker group and
shows that the smoker group has a higher number of free radicals compared to the non-smoker group. This is in
accordance with previous research which stated that a dose of 6.5 mg of lycopene can reduce oxidative stress, where
red watermelon contains lycopene levels of 3.720 mg/100 grams [7]. The lycopene compound is a type of carotenoid
that can be absorbed by the body, so it can be a strong antioxidant by reacting with peroxyl or hydroxyl free radicals
formed from hydroperoxides derived from lipids, so that they are no longer harmful to the body [16]. So that at a
dose of 200 grams of watermelon, the MDA levels of smokers and non-smokers decreased. Research by Sulistyaning
and Ajiboye [17], [18] reported that watermelon juice contains flavonoids, carotenoids, lycopene, phenols which are
strong antioxidants that can suppress the formation of serum MDA, thereby reducing oxidative stress. In addition,
antioxidants also act as inhibitors of nitric oxide (NO) production which is strongly related to the treatment of
inflammatory diseases. Watermelon juice shows the ability to donate protons and can function as a significant
scavenger of NO free radicals and acts as a primary antioxidant.

The data also shows that there was a higher decrease in uric acid levels in the smoking group compared to the
non-smoking group, a decrease of 18.7% in the smoking group and 13.6% in the non-smoking group (Table 2). This
indicates that uric acid plays a role in neutralizing free radicals in the body. In humans, uric acid is the most abundant
aqueous antioxidant, accounting for up to 60% of serum free radical scavenging capacity and is an important
intracellular free radical scavenger during metabolic stress including smoking, therefore, measurement of its serum
level reflects the antioxidant capacity [19]. Uric acid levels will decrease as MDA levels in the body decrease. Uric
acid reacts with reactive radicals to produce uric acid radicals (UH»), which are inactive radicals that do not react with
oxygen to produce other radicals [1]. Uric acid levels can be influenced by genetic factors and diet (food intake).
However, the relationship between uric acid and MDA levels requires further study.

The t-test results showed that there was a significant difference in non-smoking respondents after the 7th day of
watermelon juice administration (p<0.05). Meanwhile, there was no significant difference in smoking respondents
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after the administration of watermelon juice for 7 days (p>0.05). So in smoking respondents there was no effect of
watermelon juice on reducing uric acid levels, while there was an effect of watermelon juice administration in non-
smoking respondents on the 7th day. The absence of this effect is due to many factors other than free radicals that can
affect uric acid levels in the body. in the study Bazabang et al [20]Flavonoid fraction (FCL) of Citrullus lanatus in
reducing oxidative stress, such as MDA and uric acid. Uric acid levels will decrease as MDA levels in the body
decrease. Uric acid levels can also be influenced by genetic factors and diet (food intake). In this study, these two
factors could not be controlled, so changes in MDA levels were not entirely related to uric acid.

CONCLUSION

Based on research data, the average MDA level on day 7 was 0.799 nmol/mL in smokers and 0.539 nmol/mL in non-

smokers. Meanwhile, the average uric acid level on day 7 was 6.1 mg/dL in smokers and 5.7 mg/dL in non-smokers. Therefore,
MDA and uric acid levels in both smokers and non-smokers decreased compared to baseline levels.
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