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ABSTRACT 

 

Introduction: Hypertension is a dangerous 

disease and is called the "Silent Killer" 

because it can make people who suffer from 

it experience death. It’s a line with 

medication of hypertension can cause many 

serious side effects. 

Methods: The research sample is obtained 

through the extraction of Oleic acid amide 

and Lycopene from tomatoes. After which 

the tomato fruit extract will be tested for its 

content using phytochemical tests and 

GCMS. Then an analysis of the compounds 

shown in the extract was carried out using 

the in silico method to decide the prediction 

of the interaction between the ligand and the 

active site of the target protein.  

Results: Based on the phytochemical and 

GC-MS tests, it shows that tomato extract 

has three dominant metabolites. They are 

lycopene 10.93 RT-1 (min), oleic acid amide 

(Andogen 73) 28.75%, 9-octadecenoic acid 

27.59 RT-1 (min) and etc. The docking 

results showed oleic acid amide has bigger 

binding affinity was 16.3 (kcal/mol). The 

results of the docking of oleic acid and 

captopril showed the best binding affinity 

values, namely -6.3 kcal/mol and -6.0 

kcal/mol, respectively. The results show that 

more amino acid residues from oleic acid 

amide bonds with ACE are produced, 

indicating that the ligand is suitable for 

binding to the active site of the target 

protein. Consequently, oleic acid amide of 

tomato interacted more with the target 

protein as an antihypertensive than 

captopril. In other hand, lycopene was 

contributing to be anti-aggregation 

properties of hypertension patients. 

Conclusion: It can be concluded that the 

oleic acid amide and lycopene in tomatoes 

has the potential to be a modern therapy for 

hypertensive patients. This aims to 

determine which metabolite compounds in 

tomato extract are more evidence at binding 

to target proteins as candidates on treating 

hypertension 

 

Keywords: In Silico, Oleic Acid Amide, 

Lycopene, Tomato, Hypertension. 

 

INTRODUCTION 

Hypertension is a dangerous disease and is 

called the “Silent Killer” because this 

disease can make people who suffer from it 

experience death and even tend to 

experience no symptoms at all. 

Hypertension is a type of non-

communicable disease with a very high 
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level of morbidity and mortality.1 This 

situation occurs when a person's blood 

pressure is above normal, more than 140 

mmHg for systolic and 90 mmHg for 

diastolic. Globally, based on data from the 

World Health Organization (WHO) in 2019, 

it was noted that the prevalence of 

hypertension in the world reached 22% of 

the total population in the world. It turns out 

that Southeast Asia is in third place with the 

highest prevalence of hypertension cases, 

which is 25%.2 

Hypertension is still a frightening terror for 

the entire world's population, and it is 

estimated that its prevalence continues to 

increase every year. Hypertension does not 

only affect old people, but the disease does 

not look at age, even based on existing data, 

one of the highest causes of death at a 

young age is due to hypertension. This 

disease tends to have a high prevalence in 

developing countries3 

In Indonesia, based on data from the 

Ministry of Health, the prevalence of 

hypertension in Indonesia is 34.1%, which 

has increased from the previous year. 

Cardiovascular disease if not treated 

immediately can cause more severe 

complications to other vital organs and can 

even cause death.4 

Hypertension occurs due to the formation of 

angiotensin II from angiotensin I by 

Angiotensin 1 Converting Enzyme (ACE) 

which plays an important physiological role 

in regulating blood pressure. Basically 

hypertension is not a disease that can be 

transmitted because it is a non-

communicable disease, but this disease can 

be passed down through genetic pathways. 

However, someone who has hereditary 

hypertension can prevent it by continuing to 

control blood pressure and maintain a 

healthy lifestyle.5 

When viewed from the lifestyle of 

adolescents and young people who are 

currently in a productive period, there are 

many of them who ignore the importance of 

maintaining a healthy body, starting from 

the habit of smoking, staying up late, eating 

fast food, even the habit of being lazy can 

also be a risk factor for someone suffering 

from diabetes. hypertension. So it's no 

wonder that the prevalence of hypertension 

cases continues to increase and is increasing 

every year and is a disease with the highest 

cause of death in the world.6 

Not only that, someone who has been 

diagnosed with hypertension must regularly 

take medication that aims to keep the 

sufferer's blood pressure stable. Based on 

the Ministry of Health (KEMENKES) 

regarding the prevalence of hypertension, 

13.3% of patients diagnosed with 

hypertension did not take medication. From 

these data it shows that almost the majority 

of hypertensive patients are not compliant in 

taking medication so they do not get optimal 

treatment. 

There are many factors for a person to 

become non-adherent in taking 

antihypertensive drugs.7 Some of the 

reasons why people with hypertension do 

not take medication include because people 

with hypertension feel they have no 

symptoms, forget to take their medicine, are 

afraid of side effects, and are bored with the 

habit of taking medication so that most 

people with hypertension are disobedient in 

taking medication which can cause 

complications and even death.8 Based on the 

problems above, we present a solution to 

help reduce hypertension rates and create 

antihypertensives by tomato (solanum 

lycopersicum l.), 

Tomatoes contain lycopene which can help 

lower blood pressure. In a meta-analysis 

study concluded that lycopene can lower 

blood pressure and is considered efficient 

for the treatment of high blood pressure.9 

The tomatoes used as a source of lycopene 

in this study contained most of the lycopene 

compounds in them. In one study, the 

effective lycopene requirement for reducing 

hypertension was greater than 15 mg. 

Tomatoes contain very high lycopene 

compounds, up to 30-150 mg of lycopene in 

them, so they are considered effective as 

antihypertensives.10 

The purpose of this research is to analyze 

and prove the content of the tomato fruit, 
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which can be used as a therapy for patients 

with hypertension. 

 

MATERIALS & METHODS 

The research was conducted on August 7th-

21st, 2023 at Natural Materials Laboratory, 

Faculty of Mathematics and Natural 

Sciences and Bioinformatics Laboratory, 

Faculty of Medicine, Andalas University. 

 

Research Material 

The samples used in this study were fresh 

tomatoes obtained from the Raya market in 

Padang, West Sumatra. Samples were 

washed and cut into small pieces, then dried 

in an oven at 60°C until dry. After drying, 

the sample is blended until smooth and 

forms a powder. 

 

Product Equipment & Materials 

The tools used in this study included: 

glassware, bowl, analytical scales, oven, 

stirrers, blenders, spoons, knife, filters, 

erlenmeyer, beaker glasses, and rotary 

evaporator. 

The materials used in this study included: 

tomato extract/ tomato powder, and stevia. 

 

Research Methods 

1. Extraction of tomato (Solanum 

lycopersicum L.) 

The extraction process is carried out in 

several stages. These stages include (1) 

sorting, (2) simplicia production, (3) tomato 

extraction using the 96% ethanol maceration 

method, and (4) distillation using a rotary 

evaporator. 

2. Phytochemical screening of tomato 

extract 

a. Alkaloids Test 

Extract was mixed with 1% alkaline 

ammonia water and chloroform in the test 

tube. The chloroform layer (bottom layer) 

was absorbed and HCl added. Divide the 

blank into three parts and do the rest with 

Meyer's reagent and Dragendorff's reagent, 

respectively. A positive result is mixed with 

Mayer's reagent to give a white color and 

Dragendorf's reagent to give a cloudy and 

orange color. 

b. Tannin Test 

Extract in a test tube with a small amount of 

distilled water, heat in a water bath, and add 

dropwise a 1% (1:1) gelatin solution. The 

formation of a white precipitate indicated 

the presence of tannins. 

c. Carotenoid Test 

Extract was mixed with 10 mL of 

chloroform solution in a test tube and 

shaken vigorously. The resulting mixture 

was then filtered and added to an 85% 

H2SO4 solution. A blue-colored solution 

formed on the surface indicates the presence 

of carotenoids.11 

d. Flavonoids Test 

Extract was taken into a test tube and mixed 

with a few magnesium powders, and 

concentrated HCl was added dropwise. The 

best result indicating the presence of 

flavonoids is the attractive yellow-red color. 

e. Saponin Test  

The extract is dissolved in 10 ml of distilled 

water and heated in a water bath. After 

cooling, the solution in the tube is shaken 

for ± 30 seconds. After adding 1 drop of 

dilute HCl, continuous foam will be formed, 

and the formation of stable foam even after 

30 minutes was taken as an indication of the 

presence of saponins. 

3. GC-MS Analysis 

Gas chromatography-mass spectrometry 

(GC-MS) is a combination of two methods 

for analyzing different compounds 

contained in analyte samples based on the 

separation of a volatile substance.12 GC-MS 

analysis was carried out using a GC-MS 

QP2010 plus equipped with a hydrogen 

ionization detector (FID). The extract was 

injected in split mode at 250°C for 3 

minutes using an internal 0.75 mm inlet to 

reduce the maximum pressure. 

Chromatographic separation was carried out 

on a 30 m 0.25 mm DB-WAX analytical 

column (J&W Scientific, Folsom, CA) with 

helium as carbon monoxide at a constant 

rate of 0.8 ml/min. The oven temperature 

was set at 60°C for 5 minutes, then 

increased from 100°C per minute to 280°C 

(10 minutes). The FID temperature is set at 

250°C.13 
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4. Molecular Docking 

a. Ligand Preparation 

From the results of the GC-MS test, 

researchers chose the five most abundant 

compounds contained in tomatoes, 

including lycopene (CID: 446925); captopril 

(CID: 44093); oleic acid amide (CID: 

5283387); cis-9 octadecenoic acid (CID: 

445639); 3,5-dimethyloctane (CID: 

139989); and 9-octadecenoic acid (CID: 

445639). These compounds were obtained 

from the PubChem database in SDF format. 

The energy of ligands were minimized and 

converted to the data format from SDF to 

PDB format with PyRx software. 

b. Protein Preparation 

The protein structure was obtained from the 

Protein Data Bank as ACE (PDB ID: 

1UZF). The protein was then prepared using 

BIOVIA Discovery Studio 2019 to remove 

the ligands and water molecules. 

c. Docking & Visualization 

Docking was performed by PyRx software 

to estimate binding energy and possible 

ligand-receptor interactions. Placement 

results are shown after using BIOVIA 

Discovery Studio version 19. 
 

RESULT 

1. Phytochemical Test 

Phytochemical analysis of tomato extracts 

aimed to identify secondary metabolites 

found in onion skin. The results of the 

phytochemical analysis of onion skin are 

shown in table 1. 
 

Table 1. Result of phytochemical test 

No Metabolites Result 

1 Alkaloids + 

2 Flavonoids + 

3 Tannin + 

4 Carotenoid + 

5 Saponin + 

Ex:  Detected (+) 

Not detected (-) 

 

From the result of 96% ethanol extract 

phytochemical tests, it can be seen that 

tomatoes contain secondary metabolites 

which are alkaloids, flavonoids, tannins, 

carotenoid, and saponins. 

 

2. Screening of Metabolites by GC-MS 

The results of GC-MS analysis on tomato 

extract obtained the following 

chromatographic spectra. 

 

 
Figure 1. GCMS analysis results of tomato extract 

 

According to the spectral chromatography 

results above, several fragments were 

identified with a retention time of 10.93. 

The pattern of these fragments resembles 

one of the basic dihydroxy lycopene 

fragments with the highest peak of the 

molecular ion m/z 91. This molecular ion is 

a fragment of an acyclic carotenoid 

compound that exhibits the characteristics 

of a lycopene compound with a maximum 

of 100%.14 

In addition to the lycopene compound 

contained in tomato extract. The GC-MS 

results for other fragment compounds are 

also reflected in the chromatograms. In a 

study by Ibrahim et al., the volatile profile 

of tomato fruit was determined from GC-

MS results, so that twenty-eight metabolites 

were identified in tomato extract. Out of the 

results, the five dominant metabolites are 

listed in Table 2, as below.15 
 

Table 2. Result of GC/MS analysis of tomatoes 

extract 

RT-1 (min) Volatile metabolites 

6.34 3,5-Dimethyloctane 

10.93 Lycopene 

27.09 Cis 9-Octadecenoic acid 

27.59 9-Octadecenoic acid 

28.75 Oleic acid amide (Adogen 73) 

 

3. Docking Test 

In an in silico analysis study conducted. We 

took several ligands to be used for 

molecular docking. This aims to determine 

which metabolite compounds in tomato 
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extract are more effective at binding to 

target proteins as candidates for treating 

hypertension. For the blood pressure-

lowering pathway, we used the protein 

angiotensin-converting enzyme (ACE) for 

specific ligand targeting. Some secondary 

metabolites can lower blood pressure by 

inhibiting the activity of the angiotensin-

converting enzyme (ACE). The following 

results of molecular docking are listed in 

table 3. 

 
Table 3. Molecular docking results. 

Compound Name Binding Affinity (kcal/mol) 

Captopril -6.0 

3,5-Dimethyloctane -4.9 

Lycopene -2.5 

Oleic acid amide -6.3 

Cis 9- Octadecenoic 

acid 

-5.9 

9- Octadecenoic acid -5.9 

 

The molecular docking performed is useful 

for predicting the molecular mechanism that 

occurs between the ligand and ACE so that 

it can act as a blood pressure-lowering 

agent. The binding energy calculated from 

the docking results predicts the strength of 

the bond between the ligand and the ACE 

protein. The strength of the interaction 

between two or more molecules is measured 

by binding energy. The lower the affinity 

between the receptor and ligand, the higher 

the binding energy value. On the other hand, 

the lower the binding energy value, the 

higher the affinity between the receptor and 

the ligand (Kastritis and Bonvin, 2012).16 

The docking results between lycopene, the 

most abundant compound contained in 

tomatoes and the ACE target protein 

resulted in a high binding affinity of -2.5 

kcal/mol. This value is greater than the 

value of the other five compounds. 

However, the best docking results show a 

lower binding affinity for larger binding 

energies. Meanwhile, the results of the 

docking of oleic acid and captopril showed 

the best binding affinity values, namely -6.3 

kcal/mol and -6.0 kcal/mol, respectively. 

Docking between oleic acid and ACE 

produces eleven amino acid residues 

consisting of two types of bonds. One 

hydrogen bond occurs in the amino acids 

Ser284 and Glu376, while the hydrophobic 

bonds with the Pi-Alkyl type produce nine 

amino acid residues, namely Val379, 

Val380, His353, His383, Phe457, His513, 

Tyr520, Tyr523, and Phe527. Compared 

with the results of the ligand comparator, 

namely captopril, it produces five amino 

acid residues when it binds to ACE. 

Hydrogen bonds occur in the amino acids 

Tyr520, Glu384, and Gln281, while other 

bonds, namely hydrophobic bonds with the 

pi-sulfur type, produce residues of the 

amino acids His383 and Tyr523. The results 

of the docking visualization can be seen in 

Table 4 below. 

 
Table 4. Molecular Docking Visualization 

Ligand 2D Protein-Ligand 

Interactions 

Diagram 

Binding Location 

Captopril 

(Drug 

control) 

 

 

Oleic acid 

amide 

  
Oxyresveratr

ol 

(Drug 

control) 

 

 

 
Hesperidin 

 
 

β-  Pinene 
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Between these two ligands, there are several 

differences in the binding activity of the 

active site on ACE. This is compared to 

captopril as a control drug, which produces 

almost the same amino acid residues as 

oleic acid amide. The oleic acid amides 

have a lower binding affinity (-6.3 kcal/mol) 

than the control drugs (-6.0 kcal/mol).  The 

results show that more amino acid residues 

from oleic acid amide bonds with ACE are 

produced, indicating that the ligand is 

suitable for binding to the active site of the 

target protein. The more amino acid 

residues produced, the better the position of 

the ligand at the ACE active site. When a 

compound or ligand has the same residual 

interaction activity as the native ligand, it 

will have a lower binding affinity value so 

that it is more tightly bound to the target 

protein.17 

 
Table 5. Result comparison between comparator 

ligands and 

Ligand Binding 

Affinity 

(kcal/mol) 

Chemical 

Interaction 

Amino 

Acid 

Residue 

Captopril 

(Drug 

control 

-6.0 Hydrogen 

bond 

Tyr520, 

Glu384, 

Gln281 

Hydrophobic 

bond 

His383, 

Tyr523 

Oleic 

acid 

amide 

-6.3 Hydrogen 

bond 

Ser284, 

Glu376 

Hydrophobic 

bond 

Val379, 

Val380, 

His353, 

His383, 

Phe45, 

His513, 

Tyr520, 

Tyr523, 

Phe527 

 

DISCUSSION 

Hypertension is defined as two 

measurements in which systolic blood 

pressure is greater than 140 mmHg and 

diastolic blood pressure is greater than 90 

mmHg.18 One of the largest risk factors for 

heart disease is high blood pressure. 18.6 

million fatalities worldwide are attributable 

to heart disease. Additionally, this fatality 

represents a third of all fatal infections.19 

Several studies indicate that oral 

supplements containing extracts of tomatoes 

significantly decrease blood pressure.20 The 

content contained in tomatoes has the effect 

of reducing blood pressure. Tomato 

(Solanum lycopersicum) contains various 

bioactive compounds, such as carotenoids, 

vitamin A, calcium, and gamma-

aminobutyric acid, which play a role in 

preventing cardiovascular diseases such as 

hypertension and other complications.21 One 

of the rich ingredients in tomatoes is 

lycopene. Lycopene is a type of carotenoid 

pigment that causes a red color. It is not 

only responsible for its red color-giving 

pigment but also has health-promoting 

properties.22 Effect of giving a tomato 

nutritional complex containing 15 mg and 

30 mg of lycopene to reduce systolic blood 

pressure in hypertensive patients.23 

Based on phytochemical tests, tomato 

extract contains alkaloids, flavonoids, 

tannins, saponins, and carotenoids. 

Flavonoid compounds contained in 

tomatoes can act as antioxidants and also 

play a role in lowering blood pressure.24-25 

In addition, the carotenoid found in 

tomatoes, namely lycopene compounds, is 

one of the compounds that also plays a role 

in reducing blood pressure. In this study, we 

chose lycopene as the main compound in 

the docking test because of its abundance in 

tomatoes. We use ACE as the main target. 

However, the docking results showed that 

lycopene has a higher binding affinity than 

other compounds. This means that the 

strength of the interaction between the 

ligand and the protein is low. We assume 

that the ligand in the form of a lycopene 

compound cannot be targeted to the ACE 

pathway, but there are other pathways that 

play a role in lowering blood pressure. 

Lycopene is an antioxidant that can absorb 

single oxygen molecules (free radicals) two 

times better than alpha-tocopherol. Through 

this pathway, lycopene lowers blood 

pressure through its role as an antioxidant. 

Lycopene prevents free radicals from 

causing oxidative stress, which then triggers 

the production of nitric oxide in the 
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endothelium and improves vascular 

function, causing systolic blood pressure to 

decrease.26 

Research conducted by Engelhard et al. 

found a significant reduction in systolic and 

diastolic blood pressure in patients with type 

1 hypertension who received short-term 

treatment with 250 mg of tomato extract.27 

The bioactivity of lycopene compounds in 

tomatoes proves that this fruit has anti-

platelet aggregation properties. In a 

randomized trial study, tomato extract was 

able to reduce ADP and collagen-induced 

platelet aggregation.28 Lycopene contributes 

to its anti-aggregation properties and has the 

potential to reduce lipid levels, lower blood 

pressure, and reduce the risk of 

cardiovascular disease.29 

Apart from lycopene, the content contained 

in tomatoes is oleic acid amide, as indicated 

by the GC-MS results. After molecular 

docking analysis, the interaction between 

oleic acid amide and the ACE pathway 

protein showed a better prediction of the 

binding of ligands and proteins to lower 

blood pressure. A study has been conducted 

to examine the effect of a dose of tomatoes 

plus olive oil, which also contains oleic 

acid.30 The results show that the 

intervention can reduce plasma cholesterol 

and triglycerides. Tomato extract added to 

olive oil produces maximum effect due to 

increased lycopene bioavailability, which is 

improved by oleic acid. The addition of 

olive oil to tomato juice makes lycopene 

easier to absorb because it facilitates 

lycopene's movement towards the lipophilic 

phase, making it more bioavailable. More 

optimal absorption of lycopene results in a 

greater reduction in blood pressure.31 

 

CONCLUSION 

Hypertension is one of the causes of death 

from cardiovascular disease in the world. 

This is because hypertension, with its 

nickname “The Silent Killer” is a disease 

that is silently deadly. It is likely that 

sufferers are asymptomatic, but in fact, it 

actually worsens their condition. Every 

year, this case increases, and regardless of 

age, it attacks various age groups. Lycopene 

can be a solution to existing problems 

because the activity of lycopene in tomatoes 

can be antihypertensive. Not only that, after 

carrying out the in-silico test, it turned out 

that tomatoes also contain oleic acid, which 

turns out to also have a role as an 

antihypertensive. Therefore, researchers 

believe that lycopene and oleic acid can be 

one of the efforts to reduce the incidence 

and death due to hypertension. 

 

Declaration by Authors 

Ethical Approval: Approved 

Acknowledgement: We would like to thank 

all those who contributed to this study. 

Source of Funding: None 

Conflict of Interest: The authors declare no 

conflict of interest. 

 
REFERENCES 

1. Rossi, G. P., Rossitto, G., Maifredini, C., 

Barchitta, A., Bettella, A., Latella, R., 

Ruzza, L., Sabini, B., & Seccia, T. M. 

(2021). Management of hypertensive 

emergencies: a practical approach. Blood 

pressure, 30(4), 208–219. 

https://doi.org/10.1080/08037051.2021.191

7983 

2. NCD Risk Factor Collaboration (NCD-

RisC) (2021). Worldwide trends in 

hypertension prevalence and progress in 

treatment and control from 1990 to 2019: a 

pooled analysis of 1201 population-

representative studies with 104 million 

participants. Lancet (London, 

England), 398(10304), 957–980. 

https://doi.org/10.1016/S0140-

6736(21)01330-1 

3. Maric, G. D., Dusanovic, M. G., Kostic, A. 

V., Pekmezovic, T. D., & Kisic-Tepavcevic, 

D. B. (2016). Prevalence of hypertension in 

a sample of schoolchildren in the Belgrade 

district. Blood pressure monitoring, 21(3), 

155–159. 

https://doi.org/10.1097/MBP.000000000000

0179 

4. Astutik, E., Puspikawati, S. I., Dewi, D. M. 

S. K., Mandagi, A. M., & Sebayang, S. K. 

(2020). Prevalence and Risk Factors of High 

Blood Pressure among Adults in 

Banyuwangi Coastal Communities, 

Indonesia. Ethiopian journal of health 

https://doi.org/10.1080/08037051.2021.1917983
https://doi.org/10.1080/08037051.2021.1917983
https://doi.org/10.1097/MBP.0000000000000179
https://doi.org/10.1097/MBP.0000000000000179


Farhan Aqsha Alghani et.al. Sophisticated in silico molecular analysis of tomato (Solanum lycopersicum L.) 

extract for modern hypertension therapy 

 

                                      International Journal of Research and Review (ijrrjournal.com)  601 

Volume 12; Issue: 1; January 2025 

sciences, 30(6), 941–950. 

https://doi.org/10.4314/ejhs.v30i6.12 

5. Franco, C., Sciatti, E., Favero, G., 

Bonomini, F., Vizzardi, E., & Rezzani, R. 

(2022). Essential Hypertension and 

Oxidative Stress: Novel Future 

Perspectives. International journal of 

molecular sciences, 23(22), 14489. 

https://doi.org/10.3390/ijms232214489 

6. Schroeder, E. C., Franke, W. D., Sharp, R. 

L., & Lee, D. C. (2019). Comparative 

effectiveness of aerobic, resistance, and 

combined training on cardiovascular disease 

risk factors: A randomized controlled 

trial. PloS one, 14(1), e0210292. 

https://doi.org/10.1371/journal.pone.021029

2 

7. Sakti, I. P., & Luhung, M. (2024). The 

relationship between Nursing Agency and 

self care behavior  in hypertensive elderly. 

Care : Jurnal Ilmiah Ilmu Kesehatan, 12(3), 

446–455. 

https://doi.org/10.33366/jc.v12i3.6084  

8. Benson, J., & Britten, N. (2002). Patients' 

decisions about whether or not to take 

antihypertensive drugs: qualitative 

study. BMJ (Clinical research 

ed.), 325(7369), 873. 

https://doi.org/10.1136/bmj.325.7369.873 

9. Rattanavipanon, W., Nithiphongwarakul, 

C., Sirisuwansith, P., Chaiyasothi, T., 

Thakkinstian, A., Nathisuwan, S., & 

Pathomwichaiwat, T. (2021). Effect of 

tomato, lycopene and related products on 

blood pressure: A systematic review and 

network meta-analysis. Phytomedicine: 

international journal of phytotherapy and 

phytopharmacology, 88, 153512. 

https://doi.org/10.1016/j.phymed.2021.1535

12 

10. Wolak, T., Sharoni, Y., Levy, J., Linnewiel-

Hermoni, K., Stepensky, D., & Paran, E. 

(2019). Effect of tomato nutrient complex 

on blood pressure: A double blind, 

randomized dose–response study. Nutrients, 

11(5), 950. 

https://doi.org/10.3390/nu11050950  

11. Astuti, M. D., Wulandari, M., Rosyidah, K., 

& Nurmasari, R. (2021). Analisis Proksimat 

Dan Fitokimia Buah pedada (Sonneratia 

ovata back.). Jurnal Sains Dan Terapan 

Kimia, 15(2), 154. 

https://doi.org/10.20527/jstk.v15i2.10728  

12. Mani, D., Kalpana, M. S., Patil, D. J., & 

Dayal, A. M. (2017). Organic matter in gas 

shales: Origin, evolution, and 

characterization. In A. M. Dayal & D. Mani 

(Eds.), Shale gas (pp. 25–54). Elsevier. 

https://doi.org/10.1016/B978-0-12-809573-

7.00003-2 

13. Ibrahim, A. D., Hussaini, H., Sani, A., 

Aliero, A. A., & Yakubu, S. E. (2011). 

Volatile metabolites profiling to 

discriminate diseases of tomato fruits 

inoculated with three toxigenic fungal 

pathogens. Research in Biotechnology, 2, 

14–22. 

14. Wahab, N., Aisyah, A., & Suriani, S. 

(2016). Karakterisasi zat warna tomat 

(Solanum lycopersicum) fraksi metanol: N-

heksan sebagai photosensitizer pada dye 

sensitized solar cell (DSSC). Al-Kimia, 4, 

43–51. https://doi.org/10.24252/al-

kimia.v4i2.1678 

15. Ibrahim, A. D., Hussaini, H., Sani, A., 

Aliero, A. A., & Yakubu, S. E. (2011). 

Volatile metabolites profiling to 

discriminate diseases of tomato fruits 

inoculated with three toxigenic fungal 

pathogens. Research in Biotechnology, 2, 

14–22. 

16. Kastritis, P. L., & Bonvin, A. M. (2012). On 

the binding affinity of macromolecular 

interactions: daring to ask why proteins 

interact. Journal of the Royal Society, 

Interface, 10(79), 20120835. 

https://doi.org/10.1098/rsif.2012.0835 

17. Aziz, F., Nukitasari, C., Oktavianingrum, F., 

Aryati, L., & Santoso, B. (2016). Hasil in 

silico senyawa Z12501572, Z00321025, 

SCB5631028 dan SCB13970547 

dibandingkan turunan zerumbon terhadap 

human liver glycogen phosphorylase (1l5Q) 

sebagai antidiabetes. Jurnal Kimia 

VALENSI, 2. 

https://doi.org/10.15408/jkv.v0i0.4170 

18. World Health Organization. (2003, 16 

march). Hypertension. World Health 

Organization. https://www.who.int/news-

room/fact-sheets/detail/hypertension 

19. Schutte, A. E., Srinivasapura 

Venkateshmurthy, N., Mohan, S., & 

Prabhakaran, D. (2021). Hypertension in 

Low- and Middle-Income 

Countries. Circulation research, 128(7), 

808–826. 

https://doi.org/10.1161/CIRCRESAHA.120.

318729 

20. Wolak, T., Sharoni, Y., Levy, J., Linnewiel-

Hermoni, K., Stepensky, D., & Paran, E. 

https://doi.org/10.3390/ijms232214489
https://doi.org/10.1371/journal.pone.0210292
https://doi.org/10.1371/journal.pone.0210292
https://doi.org/10.1016/B978-0-12-809573-7.00003-2
https://doi.org/10.1016/B978-0-12-809573-7.00003-2
https://doi.org/10.24252/al-kimia.v4i2.1678
https://doi.org/10.24252/al-kimia.v4i2.1678
https://doi.org/10.1098/rsif.2012.0835
https://doi.org/10.15408/jkv.v0i0.4170
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://doi.org/10.1161/CIRCRESAHA.120.318729
https://doi.org/10.1161/CIRCRESAHA.120.318729


Farhan Aqsha Alghani et.al. Sophisticated in silico molecular analysis of tomato (Solanum lycopersicum L.) 

extract for modern hypertension therapy 

 

                                      International Journal of Research and Review (ijrrjournal.com)  602 

Volume 12; Issue: 1; January 2025 

(2019). Effect of Tomato Nutrient Complex 

on Blood Pressure: A Double Blind, 

Randomized Dose⁻Response 

Study. Nutrients, 11(5), 950. 

https://doi.org/10.3390/nu11050950 

21. Odai, T., Terauchi, M., Okamoto, D., 

Hirose, A., & Miyasaka, N. (2019). 

Unsalted tomato juice intake improves 

blood pressure and serum low-density 

lipoprotein cholesterol level in local 

Japanese residents at risk of cardiovascular 

disease. Food science & nutrition, 7(7), 

2271–2279. 

https://doi.org/10.1002/fsn3.1066 

22. Przybylska, S., & Tokarczyk, G. (2022). 

Lycopene in the Prevention of 

Cardiovascular Diseases. International 

journal of molecular sciences, 23(4), 1957. 

https://doi.org/10.3390/ijms23041957 

23. John, J. H., Ziebland, S., Yudkin, P., Roe, L. 

S., Neil, H. A., & Oxford Fruit and 

Vegetable Study Group (2002). Effects of 

fruit and vegetable consumption on plasma 

antioxidant concentrations and blood 

pressure: a randomised controlled 

trial. Lancet (London, England), 359(9322), 

1969–1974. https://doi.org/10.1016/s0140-

6736(02)98858-6 

24. Julianti, R. F., Nurchayati, Y., & Setiari, N. 

(2021). Produksi Flavonoid Pada Kalus 

Tomat (Lycopersicon esculentum Mill.) 

Secara In Vitro Dalam Medium MS Dengan 

Konsentrasi Sukrosa Yang Berbeda. 

Metamorfosa: Journal of Biological 

Sciences, 8(1), 141. 

https://doi.org/10.24843/metamorfosa.2021.

v08.i01.p15 

25. Abeng, A. T., Rumi, A., & Masyita, A. A. 

(2021). Studi Etnofarmakologi Obat 

Tradisional Penyakit Darah Tinggi di 

Kecamatan Torue, Kabupaten Parigi 

Moutong, Sulawesi Tengah. Indonesia 

Natural Research Pharmaceutical Journal, 

6(2), 1–9. 

26. Ayu, D., & Kartasurya, M. (2015). 

Pengaruh penambahan minyak zaitun 

terhadap tekanan darah sistolik penderita 

hipertensi yang diberi jus tomat. Journal of 

Nutrition College, 4, 62–70. 

https://doi.org/10.14710/jnc.v4i1.8622 

27. Engelhard, Y. N., Gazer, B., & Paran, E. 

(2006). Natural antioxidants from tomato 

extract reduce blood pressure in patients 

with grade-1 hypertension: A double-blind, 

placebo-controlled pilot study. American 

Heart Journal, 151(1), 100.e6–100.e1. 

https://doi.org/10.1016/j.ahj.2005.05.008 

28. O'Kennedy, N., Crosbie, L., Whelan, S., 

Luther, V., Horgan, G., Broom, J. I., Webb, 

D. J., & Duttaroy, A. K. (2006). Effects of 

tomato extract on platelet function: A 

double-blinded crossover study in healthy 

humans. The American Journal of Clinical 

Nutrition, 84(3), 561–569. 

https://doi.org/10.1093/ajcn/84.3.561 

29. Lazarus, S. A., & Garg, M. L. (2004). 

Tomato extract inhibits human platelet 

aggregation in vitro without increasing basal 

cAMP levels. International Journal of Food 

Sciences and Nutrition, 55(3), 249–256. 

https://doi.org/10.1080/0963748041000173

4003 

30. Valderas-Martinez, P., Chiva-Blanch, G., 

Casas, R., Arranz, S., Martínez-Huélamo, 

M., Urpi-Sarda, M., Torrado, X., Corella, 

D., Lamuela-Raventós, R. M., & Estruch, R. 

(2016). Tomato Sauce Enriched with Olive 

Oil Exerts Greater Effects on 

Cardiovascular Disease Risk Factors than 

Raw Tomato and Tomato Sauce: A 

Randomized Trial. Nutrients, 8(3), 170. 

https://doi.org/10.3390/nu8030170 

31. Lestari, A. P., & Rahayuningsih, H. M. 

(2012). PENGARUH PEMBERIAN JUS 

TOMAT (LYCOPERSICUM COMMUNE) 

TERHADAP TEKANAN DARAH 

WANITA POSTMENOPAUSE 

HIPERTENSIF.  Journal of Nutrition 

College, 1(1), 414-420.  

https://doi.org/10.14710/jnc.v1i1.422 

 

 
How to cite this article: Farhan Aqsha Alghani, 

Muhammad Rifqi Al Azim, Kevin Nathaniel 

Cuandra, Agnes Putri Bahari, Rauza Sukma 

Rita. Sophisticated in silico molecular analysis 

of tomato (Solanum lycopersicum L.) extract for 

modern hypertension therapy. International 

Journal of Research and Review. 2025; 12(1): 

594-602. DOI:  10.52403/ijrr.20250167 

 

****** 

https://doi.org/10.3390/nu11050950
https://doi.org/10.1002/fsn3.1066
https://doi.org/10.3390/ijms23041957
https://doi.org/10.1016/s0140-6736(02)98858-6
https://doi.org/10.1016/s0140-6736(02)98858-6
https://doi.org/10.24843/metamorfosa.2021.v08.i01.p15
https://doi.org/10.24843/metamorfosa.2021.v08.i01.p15
https://doi.org/10.14710/jnc.v4i1.8622
https://doi.org/10.1016/j.ahj.2005.05.008
https://doi.org/10.1093/ajcn/84.3.561
https://doi.org/10.1080/09637480410001734003
https://doi.org/10.1080/09637480410001734003
https://doi.org/10.3390/nu8030170
https://doi.org/10.14710/jnc.v1i1.422

