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Abstract
Many herbal plants are used for the treatment and prevention of various diseases. One of them is Cucumber (Cucumis sativus
L.). Cucumber has high nutritional value, so that it can be used as a food source. Cucumber is used in traditional medicine for
the treatment of various diseases of the human body. Therefore, it is necessary to explore information regarding the
traditional uses, phytochemicals, and cucumbers' pharmacological activities. This review article aims to increase knowledge
of the traditional uses, phytochemical content, and cucumbers' pharmacological activity. Data is taken from various sources
such as official books, Google Scholar and ResearchGate. This data was taken in the last ten years, starting from 2011-2021.
These data search results show that traditionally cucumber can be used in the treatment of various diseases. The cucumber
plant's phytochemicals are reported to contain chemical constituents in the form of flavonoids, phenols, carotenoids, steroids,
tannins, saponins, alkaloids, terpenoids, resins, and glycosides. Cucumbers also contain carbohydrates, protein, minerals, and
vitamins. Pharmacologically, cucumbers are reported to have antioxidant, anticancer, anti-inflammatory, analgesic,
antihepatotoxic, antidiabetic, antifungal, antibacterial, antidiarrheal, and thrombolytic effects. Therefore, it can be concluded
that the cucumber plant (Cucumis sativus L) is a plant that is rich in chemical compounds and has the potential to be
developed into phytopharmaca, especially as an antihypertensive and antidiabetic drug.
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1. Introduction
Cucumbers (Cucumis sativus L.) are members of the Cucurbitaceae family, as are melons and gourds. This
plant is a popular vegetable crop used in traditional Indian medicine since ancient times. These vegetables are
very high in water content and very low in calories [1].
The phytochemical analysis of these plants confirms various phytochemicals such as tannins, cardiac
glycosides, terpenoids, carbohydrates, resins, saponins, and phytosterols. Meanwhile, other phytochemicals
such as alkaloids, flavonoids, glycosides, steroid terpenes, and phlorotannins are found in cucumber.
Cucumber plants also show various pharmacological activities such as antibacterial activity, antifungal
activity, cytotoxic activity, antacid and carminative activity, hepatoprotective activity, hypoglycemic and
hypolipidemic activity [2].
Cucumber (Cucumis sativus L.) can be classified botanical as follows: [3]
Kingdom: Plantae
Subkingdom: Tracheobiota
Superdivision: Embryophyta
Division: Tracheophyta
Class: Magnoliopsida
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Order: Cucurbitales
Family: Cucurbitaceae
Genus: Cucumis L.
Species: Cucumis sativus L.
Cucumber (Cucumis sativus L.) is an annual plant, which means that it is only for one harvest period. This
plant is creeping or climbing. Cucumber leaves are green, single, broad, round leaves 7-8 cm long and 7-15 cm
wide (Figure 1). Cucumber (Cucumis sativus L.) has a trumpet-like flower shape with a white or bright yellow
crown (Figure 2). Cucumber fruit comes in various shapes and sizes but is generally long or round (Figure 3).
Cucumber seeds are many, with a flat shape, the skin is white or yellowish-white to brown [3].

Figure 1: Leaves of Cucumber (Cucumis sativus L.) [4]

Figure 2: Flower of Cucumber (Cucumis sativus L.) [4]
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Figure 3: Cucumber Fruits (Cucumis sativus L.) [5]

2. Methods of data collection
This review article's preparation uses literature study techniques by looking for theoretical references relevant
to the cases or problems found. Articles were collected from national and international journals in the past ten
years (2011-2021). The search for data in this review article used online media through trusted sites such as
Google Scholar and ResearchGate with the search keywords "Cucumis sativus L.," "cucumber," "traditional
use," "phytochemicals," "pharmacological activity."

3. Traditional use
Cucumber (Cucumis sativus L.) has anti-acne activity in traditional use. The part taken is fresh fruit. The way
of preparation is the ingredients are sliced thinly across. The way to use it is by placing it and rubbing it on the
face with acne. Let it dry. After dry, rinse with warm water. Use caution on a sensitive face [6].
Cucumber (Cucumis sativus L.) can also be used as a traditional medicine to lower blood pressure. The part
used is fresh fruit. The method of making is by taking two cucumbers; then, they are washed and shredded.
The grated results are squeezed and filtered. How to use it is by drinking it at a dose of 2 to 3 times a day [7].
Cucumber (Cucumis sativus L.) can be used to prevent diabetes. Diabetes is a chronic disease that occurs when
the pancreas does not produce enough insulin or when the body cannot effectively use the insulin produced by
the pancreas. Using cucumbers is to take two fresh cucumbers (150-200 grams), wash them and then shred
them. The grated results are squeezed and filtered, then drink immediately; do 2-3 times a day [8].

4. Phytochemical review
In phytochemical screening with color analysis, it shows that there are chemical compounds in cucumber seeds
in flavonoids, tannins, saponins, and steroids. Whereas in quantitative analysis with spectrophotometry, it was
found that total flavonoids were 0.36% (w / w), total phenols 0.40% (w / w), and titrimetric analysis obtained
2.82% tannins. Cucumber also contains β-carotene, which was analyzed by a Thin-Layer Chromatography
(TLC) -scanner with a value of 2.28% [9].
Phytochemical screening of acetone extract from cucumber leaves showed chemical compounds including
alkaloids, glycosides, steroids, flavonoids, saponins, and tannins [10]. Phytochemical screening of the ethanol
extract of cucumber seeds showed chemical compounds in the form of flavonoids, terpenoids, tannins, cardiac
glycosides, phenols, and carbohydrates [11]. Phytochemical analysis of the methanol extract of cucumber pulp
showed saponins, glycosides, terpenes, phenolics, alkaloids, flavonoids, and tannins [12]. The identification of
chemical compounds using the maceration method showed that cucumber's ethanol extract contains terpenoids,
saponins, and phenolic chemical compounds [13].
The methanol extract of cucumber leaves (Cucumis sativus L.) contains chemicals in the form of phenols,
flavonoids, carotenoids, alkaloids, tannins, and terpenes [14]. Phytochemical screening of the ethanol extract of
cucumber rind (Cucumis sativus L.) contains chemical compounds in the form of alkaloids, glycosides,
steroids, saponins, and tannins [15].
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The methanol extract of cucumber leaves contains primary metabolites in the form of protein 0.82 ± 0.02%,
carbohydrates 2.01 ± 0.01%, saturated fat 0.03 ± 0.02%, fiber 0.99 ± 0.01%. Mineral content in the form of
calcium 15.00 ± 0.01 mg / kg, phosphorus 23.00 ± 0.01 mg / kg, magnesium 13.00 ± 0.02 mg / kg, iron 0.32 ±
0.01 mg / kg, zinc 0.30 ± 0.02 mg / kg, and sodium 3.00 ± 0.02 mg / kg. Cucumbers also contain vitamins in
the form of vitamin A 23.00 ± 0.01 mg / kg, vitamin B1 0.03 ± 0.01 mg / kg, vitamin B2 0.03 ± 0.02 mg / kg,
vitamin B6 0.44 ± 0.01 mg / kg, vitamin C 6.11 ± 0.02 mg / kg, vitamin E 0.09 ± 0.01 mg / kg, niacin (vitamin
B3) 0.41 ± 0.01 mg / kg, and folate (vitamin B9) 15.00 ± 0.02 mg / kg [14].

5. Pharmacological activity
5.1 Antioxidant activity
Cucumber (Cucumis sativus L.) has several pharmacological activities, including antioxidant activity from
methanol extract of cucumber leaves. The number of phenolic compounds in the cucumber leaf methanol
extract was 262.31 mg / g equivalent to gallic acid and 267.2 mg / g equivalent to ascorbic acid. The cucumber
DPPH test showed an IC50 value of 13.06 μg / mL, while the ascorbic acid comparison showed an IC50 value
of 13.17 μg / mL [16].
Another study tested the antioxidant power by using cucumber juice in rabbit test animals injected
subcutaneously with amoxicillin. This experiment used fifteen rabbits of the same sex, divided into three
groups of 5 rabbits, each used for the study. Group A - 5 control rabbits, group B - 5 rabbits were given a
subcutaneous injection of amoxicillin 30 mg/kg body weight every 24 hours for seven days followed by
supplementation of 30 mL raw cucumber fruit juice for 14 days, and group C - 5 rabbits were given
amoxicillin injection subcutaneous 30 mg/kg body weight every 24 hours and supplementation of raw
cucumber juice for 14 days simultaneously. Plasma Malondialdehyde (MDA), Catalase (CAT), Superoxide
dismutase (SOD), and Glutathione peroxidase (GPx) were determined in rabbits biochemically by
spectrophotometry and fluorometry. The results obtained showed a significant increase in plasma
Malondialdehyde (MDA) values and a significant decrease in Catalase (CAT), Superoxide dismutase (SOD),
and plasma Glutathione peroxidase (GPx) when rabbits were given 30 mg/kg BW subcutaneous injection of
amoxicillin. However, this significant biochemical change was reversed in rabbits when supplemented with 30
mL raw cucumber fruit juice [17].
Cucumber (Cucumis sativus L.) has antioxidant effects. This test was carried out in vitro using cucumber water
extract at 250 and 500 µg / ml. Free radical scavenging compared to ascorbic acid, BHA (Butylated hydroxyl
anisole). Cucumber fruit extracts showed maximum antioxidant effect at 500 µg / ml each. The presence of
flavonoids and tannins in the extract, as evidenced by phytochemical screening, suggests that these compounds
are responsible for the free radical scavenging effect [18].

5.2 Anticancer activity
Cancer is a disease in which body tissue cells' growth is abnormal, fast, and uncontrolled [19]. Cucumber
(Cucumis sativus L.) has many pharmacological activities, including anticancer activity. The anticancer
potential of the cucumber plant (Cucumis sativus L.) was determined by in vitro culture. Methanol and acetone
extracts were used to analyze cytotoxicity against Michigan Cancer Foundation-7 cancer cell line (MCF) and
cervical cancer cell line (HeLa) by testing using a multi-tie tamper (MTT). The results showed that the
methanol extract of cucumber had cytotoxicity activity against the Michigan Cancer Foundation-7 (MCF) and
cervical cancer (HeLa) cancer cell lines with IC50 values of 15.6 ± 1.3 μg / mL and 28.2 ± 1 μg / mL. Acetone
extract has an IC50 value above 50 μg / mL, so it is unable to inhibit Michigan Cancer Foundation-7 (MCF)
and cervical cancer (HeLa) cells [10].
This study explains that cucumber has pharmacological activity as an anticancer in liver cancer. The part used
is the cucumber flower. The isolated compound from the ethyl acetate fraction of cucumber flower was tested
for its anticancer activity against HePG2 liver cancer cells at concentrations of 1000μg / mL, 500 μg / mL, 250
μg / mL, 125 μg / mL, and 62.5 μg / mL showed the results of% CTC50 Cytotoxicity 82.15 μg / mL, 73.06 μg /
mL, 69.74 μg / mL, 56.21 μg / mL and 49.83 μg / mL against the HePG2 cell line of human liver cancer by
MTT assay (Figure 4). While the value of CTC50 against liver cancer cells HePG2 cells. was 103.7 µg / mL
[20].
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Figure 4: Graphic presentation of CTC50 isolated from ethyl acetate fraction of cucumber flower against
human liver cancer cells HePG2 cells
Qualitative analysis reports that the ethanol extract of cucumber leaves contains chemical compounds in the
form of glycosides, alkaloids, tannins, proteins, amino acids, phytosterols, steroids, terpenoids, and saponins.
The anticancer activity of the ethanol extract of cucumber leaves on HeLa and HepaG2 cancer cells was tested
using the MTT Assay method. The ethanol extract of cucumber leaves at doses of 62.5 µg, 125 µg, 250 µg,
500 µg produced significant anticancer activity against HeLa and HepG2 cancer cells. Compared with the %
inhibition of HeLa and HepG2 cells, HepG2 cells provide more significant activity than HeLa cells. (Figure 5).
The results of this study indicate that the triterpenoids present in the ethanol extract of cucumber leaves have
anticancer activity [21],

Figure 5: A comparison chart of cucumber leaves ethanol extract in inhibiting Hela and HepG2 cells [21]

5.3 Anti-inflammatory activity
Cucumber (Cucumis sativus L.) has anti-inflammatory activity. Cucumber leaf methanol extract (MCS) was
studied using mice at two different doses, namely 150 and 250 mg/kg body weight. The effect was compared
with standard indomethacin (10 mg/kg body weight). This study showed the highest anti-inflammatory activity
at a dose of 250 mg/kg. In the formalin test, extracts at both doses (150 and 250 mg/kg body weight)
significantly prevented the increase in leg edema volume. Cucumber leaf methanol extract (MCS) significantly
reduced inflammation by 57.35% (150 mg / kg body weight) and 72.06% (250 mg / kg body weight) compared
to the standard drug indomethacin (79.41%) [16].

5.4 Analgetic activity
Cucumber (Cucumis sativus L.) has pharmacological activity as an analgesic. Analgesic testing on cucumber
methanol extract was carried out on mice with the writhing method, given a 250 mg/kg and 500 mg/kg body
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weight. This study showed that cucumber methanol extract was able to inhibit pain by 54.72% and 55.66%,
compared to the administration of Na-diclofenac (76.41%) [22].
Another study tested cucumber's juicy fruit extract against analgesic activity and free radical scavenging. The
extract was subjected to in vitro assay for analgesic activity at a dose of 500 mg/kg. This analgesic effect is
compared with sodium-diclofenac (50 mg/kg). Cucumber fruit extract shows a maximum analgesic effect of
500 mg/kg. The presence of flavonoids and tannins in the extract, as evidenced by the initial phytochemical
screening, indicated that these compounds were responsible for the analgesic effect [18].

5.5 Antihepatotoxic activity
The liver is an organ that has an important function for metabolism in the body. Hepatotoxic compounds can
cause damage to the liver. Cucumber (Cucumis sativus L.) has pharmacological activity as an antihepatotoxic.
Hepatotoxic testing on cucumbers can be seen in tests using rat test animals. Rats were injected intraperitoneally as much as 1 mL CCl4 / kg body weight in olive oil (1: 1). Then the rats were given ethanol
extract from cucumber at doses of 350 and 700 mg/kg body weight. The results showed that the cucumber
methanol extract had antihepatotoxic activity, which could be seen from the activity to increase ALP, SGPT,
SGOT, and TBIL and reduce the effect of carbon tetrachloride (CCl4). Hepatotoxic activity at a dose of 350
mg / kg obtained ALP values of 265.2 ± 7,314 IU / L, SGPT 149.1 ± 5,575 IU / L, SGOT 252.2 ± 9,178 IU / L,
and TBIL 1.473 ± 0.047. whereas at a dose of 700 mg / kg the ALP value was 217.8 ± 8.669 IU / L, SGPT
128.1 ± 9,083, SGOT 198.4 ± 4.583, and TBIL 1.052 ± 0.047. The best value of cucumber methanol extract's
hepatotoxic activity was 700 mg/kg [23].
Another study used cucumber juice (Cucumis sativus L.) with test animal mice injected intra-peritoneally at 2.5
mL CCl4 / kg (ratio 1: 1, v / v in olive oil). They are giving cucumber juice (Cucumis sativus L.) in 3
variations of doses, namely 10 mg/kg, 100 mg/kg, and 500 mg/kg of cucumber juice (Cucumis sativus L.). The
results show that the best concentration is 10 mg/kg, which shows a protective effect on the body with the
activity value of the enzyme aspartate aminotransferase (AST) of 53 IU / L, alanine aminotransferase (ALT)
125 IU / L, and blood urea nitrogen (BUN) 18.8 mg. / dL [24].

5.6 Antidiabetic activity
Diabetes mellitus is a type of disease caused by a decrease in the pancreatic lender's hormone insulin. This
hormone decrease results in all the sugar (glucose) consumed by the body cannot be processed completely
[25]. Cucumber (Cucumis sativus L.) has pharmacological activity as an antidiabetic. The hypoglycemic effect
of the methanol fruit pulp extract of cucumber (Cucumis sativus L.) was tested in alloxan-induced diabetic rats.
The methanol extract of cucumber pulp was given as much as 500 mg/kg body weight orally to alloxaninduced diabetic rats. This extract significantly decreased the blood glucose concentration from 231.25 ± 1.11
(mg / dL) to 82.25 ± 1.55 (mg / dL). The standard antidiabetic drug (glibenclamide) given orally at 5 mg / kg
body weight also significantly decreased the blood glucose concentration from 189.00 ± 2.42 (mg / dL) to
61.00 ± 2.48 (mg / dL) . Therefore, this study revealed that the methanol extract of cucumber pulp contains
active substances with hypoglycemic activity and can be used to treat diabetes mellitus [12].
Other studies have shown that hydroalcoholic and butanol extracts from cucumber seeds have pharmacological
activity as antidiabetic. This extract was tested on normal male rats and diabetes induced by Streptozotocin 60
mg/kg intraperitoneally. The dosages of cucumber seed hydroalcoholic extract (0.2, 0.4, 0.8 g / kg), cucumber
seed butanol extract (0.2, 0.4, 0.8 g / kg) and glibenclamide (1 and 3 mg / kg) kg) and treatment was continued
for 9 days. Blood samples were taken at 0, 1, 2, 3, 4, 8 hours on the first day and day 9 (216 hours) to measure
blood glucose levels. The results showed that the hydroalcoholic extract of cucumber seeds (22.5-33.8%) and
butanol extract of cucumber seeds (26.6-45.0%) effectively reduced blood glucose levels and controlled weight
loss in diabetic rats after nine days of treatment. Glibenclamide can reduce blood glucose levels in normal rats
(27.8-31.0%) and diabetic rats (36.0- 50.0%) after nine treatment days. It suggests that the hydroalcoholic and
butanol extracts of cucumber seeds effectively reduce blood glucose levels in diabetic rats [26].
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5.7 Antifungal activity
Cucumber (Cucumis sativus L.) has antifungal activity. Antifungal is a compound that can kill or inhibit fungal
growth. The antifungal activity can be seen from testing the ethanol extract of cucumber 80 μg / disc compared
to standard 30 μg / disc griseofulvin using Aspergillus niger, Blastomyces dermatitis, Candida albicans,
Pityrosporum ovale, Trichophyton spp., Microsporum spp. The results of testing the cucumber ethanol extract
activity of 80 μg / disc with the standard drug griseofulvin 30 μg / disc can be seen in the fungus Blastomyces
dermatittidis. The inhibition of the ethanol extract of cucumber (Cucumis sativus L.) in the fungus Blastomyces
dermatitis was 2.15 mm, whereas the standard drug griseofulvin was 3.25 mm (Table 1). The results of this
study indicated that the ethanol extract of cucumber had antifungal effects [15].
Table 1: Antifungal activity of the ethanol extract of cucumber (Cucumis sativus L.) and the standard drug
griseofulvin [15]

Testing of cucumber seed extract to evaluate the antimicrobial activity against Alternaria, Acremonium,
Verticillium, Pythium, and Trichoderma fungi by diffusion method has been carried out in other studies. The
results of this study stated that the cucumber seed ethanol extract was the most active in inhibiting Pythium
fungi (17.0 mm) and less inhibiting Alternaria fungi (8.0 mm). The N-hexane fraction was very active in
inhibiting Pythium (20.0 mm) fungi, DCM (Dichloromethane) was more active in inhibiting Acremonium (20
mm), and ethyl acetate more actively inhibiting Acremonium (16.0 mm) fungi (Table 2) [11].
Table 2: Antifungal activity of cucumber seed extract. Zone of inhibition in mm, concentration in μg / mL [11]

Antifungal activity was also shown in ethanol extract and chloroform extract of cucumber leaves and stems at a
dose of 80 μg / disc compared to the standard drug griseofulvin at a dose of 30 μg / disc, against Aspergillus
niger, Blastomyces dermatitis, Candida albicans, Pityrosporum ovale. Trichophyton spp, and Microsporum
spp. The ethanol extract and chloroform extract of cucumber showed moderate antifungal activity against all
the test organisms used in this study. The inhibition zone of the ethanol extract of cucumber leaves and stems
was 4.40 ± 0.18 to 1.67 ± 0.08 mm, and the inhibition zone of the chloroform extract of cucumber leaves and
stems was 3.45 ± 0.04 to 1.50 ± 0.12 mm. Simultaneously, the inhibition zone of the standard drug griseofulvin
was 10.97 ± 0.16 to 11.42 ± 0.30. Thus, Aspergillus niger is the fungus most susceptible to ethanol extract and
chloroform of cucumber leaves and stems (Table 3). It can be concluded that the ethanol extract and
chloroform of cucumber leaves and stems have antifungal activity [27].
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Table 3: Antifungal activity of ethanol extract and chloroform extract of cucumber leaves and stems. Zone of
inhibition in mm and concentration in μg / mL [27]

5.8 Antibacterial activity
One of the cucumber plant's pharmacological activities is antibacterial. Antibacterial is a compound that can
control bacterial growth. This study was used to evaluate the antimicrobial activity against bacteria by the
diffusion method. The results of this study indicated that the ethanol extract of cucumber seeds was the most
active in inhibiting Staphylococcus aureus (21.5 mm) and less of Shigella flexneri (17.0 mm). The n-hexane
fraction was very active in inhibiting Salmonella typhi bacteria (26 mm). Dichloromethane fraction more
actively inhibited Escherichia coli (16.25 mm), and ethyl acetate fraction more actively inhibited Salmonella
typhi bacteria (16.0 mm) (Table 4) [11].
Table 4: Antibacterial activity of extracts from cucumber seeds. Zone of inhibition in mm, concentration in μg
/ mL [11]

5.9 Antidiarrheal activity
Cucumber has antidiarrheal activity. The antidiarrheal effect test was carried out on mice using methanol
extract of cucumber leaves. The extract was given to mice as much as 500 mg/kg of body weight orally. The
mice were induced with castor oil first. This study indicated that the methanol extract of cucumber leaves had a
fecal inhibitory activity of 62.5%. The comparison of loperamide with a dose of 3 mg/kg body weight showed
an inhibitory value of 100%. It suggests that cucumber has the potential to be antidiarrheal [22].

5.10 Thrombolytic activity
Cucumber fruit methanol extract has been reported to have thrombolytic effects. The test was carried out using
in vitro. Blood samples from volunteers were taken as much as 5 mL. Prepare ten microcentrifuge tubes, put
the blood sample into the microcentrifuge tube with each tube containing 0.5 mL of the blood sample. After
that, the blood samples were incubated for 45 minutes at 37 °C, then tested by inserting the cucumber methanol
extract into the blood clots in tubes 1, 2, 3, 6, 7, 8, 9, and 10, each 100 μL. Tube number 5 was inserted 100
μL streptokinase (standard drug) as a positive control, and in tube number 4 was added water as a negative
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control. The results showed that cucumber had a moderate thrombolytic activity with an average value of
45.15% compared to the thrombolytic effect of streptokinase of 81.7% and water of 7.35% (Figure 6). It
suggests that cucumber has moderate thrombolytic activity [28].

Figure 6: % Clot lysis streptokinase and methanol extract from cucumber [28]
Another study showed that the thrombolytic effect of methanol extract of cucumber leaves was 29.33%, while
the streptokinase comparison showed a blood clot breakdown value of 65.26%. It shows that the methanol
extract of cucumber leaves is less effective as a thrombolytic [22].

6. Conclusion
The cucumber plant (Cucumis sativus L.) is a plant that has been used traditionally to treat various diseases.
This plant is rich in chemical compounds that are scattered in every part of the plant. This plant has various
pharmacological activities such as antioxidant, anticancer, anti-inflammatory, analgesic, antihepatotoxic,
antidiabetic, antifungal, antibacterial, antidiarrheal, and thrombolytic. Therefore, the cucumber plant can be
developed into phytopharmaca as a medicine for various diseases, significantly as a phytopharmaca to help
relieve hypertension and diabetes.
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