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Abstract
Tempuyung (Sonchus arvensis L.) is one of the herbs that the community has widely known. This plant is easy to come by
and has excellent benefits. Therefore, it is necessary to obtain information about phytochemicals and their pharmacological
effects. Information search is done by literature studies in primary data or official book forms and international journals
through trusted websites such as Mendeley, Scopus, ScienceDirect, NCBI, ResearchGate, Google Scholar, Pubmed. The
results showed tempuyung has phytochemical compounds, especially flavonoids and derivatives such as kaempferol, rutin,
and quercetin. This compound is isolated from the leaves of tempuyung by various extraction methods. Pharmacologically,
this plant has been reported to have antibacterial and antiviral, diuretic, kidney stones, antihistamine, antihypertensive, and
antihyperuricemia. Thus, tempuyung can be used as an ingredient for traditional medicine, and further research needs to be
done to isolate medicinal compounds from tempuyung.
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1. Introduction
Tempuyung plant (Sonchus arvensis L.) is an herb, which grows wild and easy to find in the yard, field,
roadside, between trenches, or unkempt walls. Tempuyung (Sonchus arvensis L.) plant has been used since old
times as traditional medicine, commonly used to overcome disorders related to kidney organs due to the decay
of kidney stones and diuretics [1].
Tempuyung (Sonchus arvensis L.) belongs to the family Asteraceae, which grows at an altitude of 50-1,600
meters above sea level and is usually found in environments with even rainfall throughout the year cool
weather or areas with short dry seasons. As a wild plant, tempuyung (Sonchus arvensis L.) can also be
cultivated in the yard. This plant belongs to the plant without woody and likes a place exposed to direct
sunlight and easy to breed with seeds carried by the wind [2]. Tempuyung plants look like in Figure 1, and
germs that can be blown away by the wind can be seen in Figure 2 below.
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Figure 1: Tempuyung Plants [1]

Figure 2: Fruit or seeds ready to be flown by the wind [1]
Scientific classification [1]:
Kingdom: Plantae
Division: Magnoliophyta
Ordo: Monocotyledon
Class: Angiospermae
Family: Asteraceae
Species: Sonchus arvensis L.
Tempuyung plant (Sonchus arvensis L.) contains chemical compounds, like flavonoids which are productive as
antibacterial and antivirus, diuretic, kidney stones, antihistamine, antihypertensive, and antihyperuricemia. The
effect of tempuyung leaves (Sonchus arvensis L.) is caused by alkaloid compounds, flavonoids, phenols,
saponins, and tannins [3].

2. Data collection
In compiling this article, the technique used is to use literature studies by searching for sources or literature in
primary data or the shape of official books and journals International within the last 20 years (2000-2020).
Therefore, the creation of this review article looks for data using online media with the keyword is
Tempuyung, Sonchus arvensis. L, Traditional Uses. The primary references are through trusted websites such
as Mendeley, Scopus, ScienceDirect, NCBI, ResearchGate, Google Scholar, Pubmed, and other journals
published.
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3. Traditional uses of tempuyung
Traditional medicine is an ingredient or herb in plants, animal parts, minerals, or a mixture of these ingredients
used for generations for treatment. Based on genetic evidence and experience (empirical), traditional medicine
is still used by the people of Indonesia. As a cultural heritage of the nation that has been proven to contribute a
lot to health maintenance. Jammu is a traditional medicine native to Indonesia needs to be preserved and
developed [4].
In history, driven and supported by the development of science and technology and the needs of modern health
efforts, traditional medicine has undergone many expansions. The products in question include aspects of
proving efficacy and safety, quality, dosage form, way of delivery, packaging, and production technology. To
encourage the increasing utilization of traditional Indonesian medicine while ensuring the preservation of
herbal medicine, Indonesia programs the development in stages into groups of herbal treatments, standardized
herbal drugs, and phytopharmaceuticals [4]. Traditionally tempuyung plants (Sonchus arvensis L.) are
medicinal, especially decaying or destroying kidney stones [3]. It has been trusted and used by Indonesian
people for generations.

4. Flavonoid compounds in tempuyung
Based on the literature review, tempuyung contains phytochemical compounds, especially flavonoids and their
derivatives such as kaempferol, rutin, and quercetin. Flavonoid compounds are secondary metabolites
produced by plants. Flavonoid is one of the most significant natural class compounds in plants and is arranged
by 15 carbon atoms as the essential core. This compound set from configuration C6-C3-C6 is two aromatic
rings connected by three carbon rings [5]. Flavonoids are found in all green plants to be found in every plant
extract [6]. The structure of flavonoid compounds shown in Figure 3 and the construction of kaempferol, rutin,
and quercetin are shown in Figures 4, 5, and 6.

Figure 3: Structure of flavonoid compounds [5]

Figure 4: Kampferol structure [7]
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Figure 5: Rutin structure [7[

Figure 6: Quercetin structure [7]
Many studies have shown that flavonoid derivatives such as rutin, kaempferol, quercetin, apigenin are well-known for
anti-inflammatory, antiallergic, antithrombotic, hepatoprotective, antispasmodic, and anticancer properties [8].
Extract of tempuyung leaves is an extract made from the leaves of Sonchus arvensis L., family Asteraceae,
containing flavonoid total about 0.1044%, potentially an antioxidant [1]. Each part of plant morphology has
different antioxidant activity due to the variation in phenolic content and flavonol.
Compounds that act as antioxidants are flavonoid compounds with their main components type quercetin.
Antioxidants are compounds that can inhibit reactive oxygen (ROS) and free radicals in the body [9]. When
antioxidants are bound to excess ROS, cells damaged by ROS have a generational time. I n such events can be
seen that ethanol extract tempting leaves (Sonchus arvensis L.) can affect the regeneration of damaged cells in
tubular cells due to free radicals [3].
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5. Pharmacological activities of tempuyung
5.1 Antibacterial and Antivirus
Research shows pedestal plants (Sonchus arvensis L.) have antibacterial properties [10]. Furthermore, it is
known that the immunomodulatory activity of ethanol extract of tempuyung leaves (Sonchus arvensis L.) has
flavonoid compounds. It has been examined in male rat strain Wistar at a dose of 100 mg/kg BW, 700 mg/kg
BW, and 1400 mg/kg BW. An immunomodulator is a substance that can modulate or affect the body's immune
system in an average direction. With a sound immune system, the body can avoid various bacterial and virus
infections. Therefore, tempuyung plants (Sonchus arvensis L.) can also be said to be antivirus. One of the
diseases caused by bacterial infection is basilar dysentery, caused by bacteria S. dysenteriae [11].
In the results of Susilo's 2013 study, there is flavonoid content that is kaempferol in tempuyung leaves
(Sonchus arvensis Linn.) that works against lymphokine (Interferon γ) produced by T cells so that it will
stimulate phagocyte cells to respond to phagocytosis. As a result, it can spur the proliferation of lymphocytes,
increase the number of T cells, and increase the production of IL-2 [12]. Swarnalatha's 2014 research also said
that kaempferol could increase phagocytes and can increase IL-2 significantly. IL-2 is one of the cytokines that
regulate the immune response and serves as a mitogen for T cells. Therefore, it can potentially improve the
proliferation and function of T cells, B cells, and NK cells, enhance the formation of antigens, and increase the
production and release of other cytokines [13].

5.2 Diuretics
Diuretics are medicine used to remove excess salt and water from the body through urine. Tempuyung plant
(Sonchus arvensis L.), used as a diuretic, is commonly used to overcome disorders related to kidney organs
because it decays kidney stones [1]. The diuretic effect obtained comes from ethanol extract of tempuyung
leaves with the active antioxidant content of flavonoids. Research shows the effect of protection of ethanol
extract tempuyung against kidney injury [14].
In addition, tempuyung leaves can be used as a diuretic drug because they have a high potassium chemical
compound content. The high potassium content is what makes kidney stones in the form of calcium carbonate
scattered. Potassium will get rid of calcium to join oxalate, carbonate, or vein compounds that are the shapers
of kidney stones. The kidney stone deposits eventually come out and dissolve with urine [1].

5.3 Kidney stone
Kidney stones (nephrolithiasis) are formed due to the accumulation of calcium crystals of calcium
crystallization in the urinary tract and usually cause pain, blockage of urine, and kidney damage [15]. In
addition, calcium crystals that settle in the kidneys can trigger inflammation of the epithelium that causes cell
death (necrosis) that will affect the immune system.
Infectious agents that enter the body will be responded to by innate immunity, which is then answered by the
adaptive immune. The adaptive immune response is a defense mechanism of the body in resistance to specific
antigens. For example, Tempuyung (Sonchus arvensis L.) is a medicinal plant used to destroy kidney stones
[16]. Therefore, the content of flavonoid compounds in leaf extract tempuyung (Sonchus arvensis L.) can be
used to stimulate adaptive immune response [15].

5.4 Antihistamine
Antihistamine is a substance that can reduce or block the effect of histamine on the body by blocking histamine
receptors [17]. When histamine fights, the body will experience inflammation. But in people with allergies, the
performance of histamine becomes chaotic because these chemicals can no longer distinguish objects that are
harmful and that are not harmful to the body, such as dust, animal fur, or food. As a result, it causes the body to
continue to experience inflammation or allergic reactions when harmless objects enter the body.
The compound flavonoid in tempuyung leaf extract (Sonchus arvensis L.) can be used as an antihistamine.
Tempuyung leaf extract (Sonchus arvensis L.) may increase immunomodulatory activity [10]. Where it
significantly lowers the profile of cell B. In addition, suppression of cell B may trigger homeostatic movement
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[15]. Homeostasis is an automatic process and mechanism performed by living beings to maintain a stable
condition so that their body can function normally, despite changes in the environment inside and outside the
body, so that an immune response occurs. The resulting immune response is an IgE antibody secreted to fight
allergies.

5.5 Antihypertensive
Ethanol extract of tempuyung leaves (Sonchus arvensis L.) can be used in inhibiting the activity of
Angiotensin-Converting Enzyme (ACE). Angiotensin is a hormone that plays a vital role in regulating blood
pressure. Angiotensin levels that are too high or too low can trigger various problems such as high blood
pressure. Angiotensin has a precursor that is angiotensinogen secreted by the liver, which will turn into
Angiotensin I, then Angiotensin-Converting Enzyme (ACE) will turn it into Angiotensin II. Angiotensin II
plays a role in hypertension because it has a strong vasoconstriction effect in inducing hypertension. Sonchus
arvensis L. ethanol extract made by maceration method with ethanol solvent 96%. ACE bland extract activity
is evaluated using the N-hippuric-L-histidyl-L-leucine (HHL) substrate and will be split by ACE. The
inhibitory activity of tempuyung leaf ethanol extract (Sonchus arvensis L.) against ACE is calculated based on
the amount of hippuric acid formed and calculated based on absorbant values at wavelengths of 228 nm
measured using UV spectrophotometers [18].
The ethanol extract of tempuyung leaves (Sonchus arvensis L.) has ACE inhibition activity on IC50 of 46.71
μg/mL and IC50 of captopril as a drug reference of 1.26 μg/mL. Thus it can be said that the inhibitory activity
of ethanol extract is lower than captopril. So it can be said that tempuyung (Sonchus arvensis L.) is potentially
used as an ACE inhibitor and potentially to be developed as an antihypertensive [18].
Ethanol extract of tempuyung leaves (Sonchus arvensis L.) is potentially an ACE inhibitor that acts as an
antihypertensive. It is due to flavonoid compounds such as kaempferol, quercetin, orientin, hyperoxide,
catechin, rutin, and myricetin in ethanol extract of tempuyung leaves (Sonchus arvensis L.) [19] . One flavonoid
that acts as an ACE inhibitor is kaempferol and quercetin.

5.6 Antihyperuricemia
Uric acid is a heterocyclic substance derived from the metabolic breakdown of purine compounds in the body.
A condition where there are high levels of uric acid (> 7 mg/dL) in the human body is called hyperuricemia
[20]. Treatment can be done, but if consumed continuously, it can cause side effects. Therefore alternative
drugs are needed with minimal side effects and are easy to obtain, such as tempuyung plants (Sonchus arvensis
L.) [21]. Tempuyung (Sonchus arvensis L.) is a traditional herb often used as a drug for hyperuricemia.
Tempuyung leaf extract (Sonchus arvensis L.) contains active flavonoid compounds of the quercetin group that
inhibit the enzyme xanthine oxidase. As a result, it can ward off free radicals, making it potentially an
antihyperuricemia [22].

6. Conclusion
The review stated that tempuyung (Sonchus arvensis L.) contains flavonoid compounds and their derivatives,
such as kaempferol, rutin, and quercetin. Pharmacologically, this plant has been reported to have antibacterial
and antiviral, diuretic, kidney stones, antihistamine, antihypertensive, and antihyperuricemia. Thus, tempuyung
can be used as an ingredient for traditional medicine, and further research needs to be done to isolate medicinal
compounds from tempuyung.
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