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ABSTRACT

Apium graveolens or celery belongs to the Apiaceae family. Celery is a branched
biennial plant, has thick dense branches and stems, and can grow up to 1 m. The
leaves are triangular, diamond, or spear-shaped and are about 5-50 mm long.
Celery comes from swamps and wild plants that are widespread in Asia and
Europe. The seeds, leaves, and stems of celery can be used to treat a variety of
ailments. The results of phytochemical analysis showed that celery contains fatty
acids, sesquiterpenes alcohol, and essential oils, other active compounds. The
results of the nutritional analysis showed that celery contains vitamin C, beta
carotene, fat, protein, and several minerals. Previous pharmacological studies
have shown that celery has antimicrobial, antiparasitic, cardioprotective,
gastroprotective, neuroprotective, hypolipidemic, cytotoxic, antioxidant, anti-

inflammatory, and anti-infertility activities.

INTRODUCTION

Medicinal applications using herbal plants have long been
used in human civilization until now, various herbal plants
used have shown pharmacological activity in treating
various diseases [1, 2]. One of the herbal plants that can be
used as a treatment is celery [3].

Apium graveolens or celery belongs to the Apiaceae family.
Celery plants grow throughout the continent of Asia,
Europe, and parts of Africa that have a tropical climate [4],
but until now celery has been consumed and cultivated
throughout the world [5]. The seeds, leaves, and stems of
celery can be used to treat gout, rheumatism, urinary tract
inflammation, and arthritis. Celery can also be used as a
diuretic, for stimulation of the glands, bile, kidney stones,
to regulate the intestines, to increase appetite, and as a
prophylaxis for nerve agitation [6]. The methanol extract
of the celery seeds contains several chemical compounds
of flavonoids, steroids, glycosides, and alkaloids [7, 8].
Celery also contains furocoumarins, phenols,
sesquiterpenes alcohol, and essential oils [9]. Previous
pharmacological studies have shown that celery has
antimicrobial  activity =~ [10], antiparasitic  [11],
cardioprotective [12], gastroprotective [13],
neuroprotective [14], hypolipidemic [15], cytotoxic [16],
antioxidant [17], anti-inflammatory [18], and anti-
infertility [19]. Until now, the public's knowledge in using
celery is still limited as a flavor enhancer for food and
vegetable commodities [20]. The public in general still
rarely knows that celery is an herbal plant that is beneficial
to human health in treating various diseases [21].
Therefore, this review will explain the taxonomy of celery,
the plant description of celery, the geographical
distribution of celery, the phytochemicals of celery, the
nutritional value of celery, the traditional use of celery, the
medicinal value of celery, and the pharmacological activity
of celery.
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TAXONOMY

Kingdom: Plantae

Division: Spermatophyta

Class: Dicotyledonae

Ordo: Apiales

Family: Apiaceae

Genus: Apium

Spesies: Apium graveolens L. [22]

PLANT DESCRIPTION

Celery is a branched biennial plant, has thick dense
branches and stems, and can grow up to 1 m. The leaves
are triangular, diamond, or spear-shaped and are about 5-
50 mm long. Leaf edges are lobed and serrated [23]. The
stems of this plant are branched, moist, ribbed, and the
root type of this plant is riding and has root fibers that
spread sideways with a radius of about 5-9 cm from the
base of the stem and the roots can penetrate the soil to a
depth of 30 cm. The fruit is brown with black stripes on the
outer layer. The fruitis 1-2 mm in diameter, sub-orbicular,
aromatic, schizocarps, and has two mericarps [24]. The
seeds are oblong with a width of 1.5-2 mm. The seeds are
brown and serrated. Small flowers are greenish white.
There is one seed in each carpel, or two carpels joined to
one fruit. Flowers are oval shaped and have five petals
[25]. Celery plant morphology can be seen in Figure 1.
The celery seasoning has a distinctive, but pleasant aroma.
Celery plant parts can be used for flavoring foods such as
stalks, leaves, oleoresins, and seeds [26]. Celery can be
grown every season. Celery grows faster in cloudy, cool,
and slightly hot regions. March is a suitable month for
planting celery seeds, after which celery can be harvested
in November. Celery can grow on all types of soil, except
alkaline soils. Clay and waterlogged soils are suitable
media for growing celery. Celery is very sensitive to soil
reactions, therefore the pH threshold value in the soil
should be 5-7 [27].
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Flg 1 Apzum graveolens or celery A. Whole plant of celery; B. Leaves of celery, and C. Seeds of celery [28]

GEOGRAPHICAL DISTRIBUTION

Celery comes from swamps and wild plants that are
widespread in Asia and Europe [29]. Consumption and
cultivation of celery is very much practiced in developing
countries such as India, Abyssinia, Iran, Algeria, the
Caucasus, and Indonesia [30]. As many as 40,000 tons of
celery can be produced by India each year and 250 tons of
them are exported [31]. Celery needs elevated dampness
to grow [32]. Therefore, celery can grow optimally in areas
with cold and warm weather [33]. In Iran, regions suitable
for celery cultivation are Tehran, Semnan, Baluchistan,
Khuzestan, Zabo, Sistan [34], and the Caspian coast [35].
Celery also needs a shady place to grow, because high light
intensity can inhibit its growth [36].

PHYTOCHEMISTRY

Initial phytochemical examination showed that the
methanol extract of celery seeds contained flavonoids,
glycosides, steroids, alkaloids, and carbohydrates [7].
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Celery contains phenolic compounds and furocoumarins.
Furocoumarins include apigravrin, celereoside, bergapten,
osthenol, apiumoside, isoimperatorin, celerin,
isopimpinellin, apiumetin, 5-hydroxy methoxypsoralen,
and 8-hydroxy methoxypsoralen. Phenols include
isoquercitrin, apiin, tannin, apigenin, Graurobioside A,
Graurobioside B, and phytic acid [8, 37-42]. The leaves,
stems, and oil of celery seeds contain fatty acids, alcohol
sesquiterpenes, and essential oils, compounds isolated
include camphene, limonene, terpinolene, cymene,
selenin, sabinene, a-pinene, a-thuyene, 3-phellendrene, 3-
pinene, y-terpinene, p-cymene, stearic acid, palmitic,
linoleic, petrocellinicc myristic, oleic, myristicic,
myristoleic, palmitoleic, a-eudesmol, sant eudesmol,
sedanenolide, phthalide, and 3-n-butyl phthalide. Celery
tubers contain 5-methoxypsoralen, methoxsalen (8-
methoxypsoralen), and prophylactic allergens (Api g1) [9,
43-51]. Some of the compounds found in celery can be
seen in Figure 2.
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Fig 2. Some phytochemicals of celery. A. Camphene; B. Sabinene; C. y-terpinene; D. a-eudesmol; E. Petroselinic; and F.
Palmitoleic [6]

NUTRITIVE VALUE

The results of the nutritional analysis showed that celery
contains protein (5.68-7.53%), fat (2.21-3.14%), vitamin C
(15.87-18.28%), ash (1.12- 1.98%), and beta carotene
(1.89-2.97 mg/g). Celery also contains several minerals
such as Zn (11.96-15.61 mg/100 g), Mg (243-556 mg/100
g), P (3243-4667 mg/100 g), Mn (35.3-39.3 mg/100 g), Se
(0.08-1.32 mg/100 g), Ca (403-709 mg/100 g), Cu (39.98-
56.90 mg/100 g), Cd (0.31- 1.66 mg/100 g), Ni (2.01-5.5
mg/100 g), Na (4113-5333 mg/100g), Pt (0-2.63 mg/100
g), Fe (101.4-305.2 mg/100 g), Cr (0.11-0.73 mg/100 g). K
(1235-2166 mg/100 g), dan Pb (2.37-5.12 mg/100 g) [8].

TRADITIONAL USE

Celery has been used in traditional medication to manage
stomach aches and spasms as well as a laxative, diuretic,
and sedative. This herb can also be employed as a heart
tonic to lower blood pressure in traditional African
medicine in Tobago and Trinidad [52]. In addition, a report
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stated that celery can be used to treat joint problems [27].
In traditional medicine, celery seeds can be used as a libido
stimulant because of its role in strengthening sperm cells
and as a protector against sodium valproate in the testes
[53]. Celery seeds can also be used to increase breast milk
secretion [54].

MEDICINAL VALUES

Celery can be used to treat kidney problems, because
celery contains active compounds that can reduce uric acid
levels [55]. Celery stems and seeds can be used as anti-
inflammatory,  hypotensive, carminative, urinary
antiseptic, sedative, antirheumatic, and spasmolytic
antiseptic [56]. Celery can also be used as a laxative,
stimulant, diuretic, aphrodisiac, emmenagogue,
carminative, antispasmodic, and anthelmintic [27]. In
addition, celery can be used to relieve flatulence and
abdominal pain [57]. Celery can be employed for the
medication of insomnia and post-nasal edema [58]. Celery
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can be combined with carrot juice as a treatment for
chronic diseases [59]. Celery seeds can be used to treat
stomach disorders and chemical imbalances in the body
[55].

PHARMACOLOGICAL ACTIVITY

Celery have many pharmacological activities as listed in
below:

Antimicrobial activity

The ethanol extract of celery leaves and roots showed
antimicrobial activity against several bacteria such as
Enterococcus faecalis, Escherichia coli, Enterobacter
aerogenes, Salmonella typhimurium, Bacillus cereus,
Citrobacter  freundii, = Proteus  vulgaris, Listeria
monocytogenes, Hafnia alvei, and Staphylococcus aureus. In
addition, the ethanol extract of celery leaves was more
efficient and effective than the dry root ethanol extract of
celery. The higher doses of ethanol extract from celery
leaves and roots showed higher antimicrobial activity.
Celery extract can also inhibit the growth of the bacteria
Citrobacter freundii and Proteus vulgaris [51].

Antifungal activity

Celery methanol extract at a concentration of 200 pg/mL
showed anti-fungal action against several fungi such as
Aspergillus flavus, Fusarium solani, Trichphyton longifuss,
Microsporum canis, Candida glabrata, and Candida albicans
[8].

Antiparasites activity

Celery seed oil has antiparasitic (larvicidal and repellent)
activity, which is effective against Aedes aegypti larvae,
which are vectors of dengue fever [5, 60]. In another study
celery oil (with 5% vanillin) was effective in repelling
mosquitoes better than commercial mosquito repellents
[61].

Anti-inflammatory activity

The anti-inflammatory action of celery has been evaluated
in an experimental model mouse ear testinduced by celery
oil. The results of the study indicated that celery oil-
induced mice showed seven times lower anti-
inflammatory activity compared to indomethacin as the
standard drug. This mechanism may occur due to the
inhibitory activity of the apiin compound against the
production of nitride oxide (NO) and nitric oxide synthase
(iNOS) which can be induced [62]. Polysaccharides found
in celery, apiuman, can increase the production of
interleukin-10 (IL-10), decrease IL-1B, and reduce
neutrophil migration, which causes anti-inflammatory
activity [63]. In addition, the water extract of celery stalks
contains polar compounds that play a role in anti-
inflammatory activity [18].

Anti-cancer activity

Celery oil contains important active compounds called
phthalides, these compounds show protection against
cancer, cholesterol, and high blood pressure. The most
active phthalide compound is sedanolide which can fight
tumors in cancer patients. Celery seed oil contains two
main active compounds, namely sedanolide and 3-n-butyl
phthalide which can stimulate a detoxification enzyme in
the target tumor tissue called glutathione S-transferase
(GST) [64]. Celery can also reduce mutations in cancer
cells by fighting free radicals found in cells that have been
damaged, thereby reducing the potential for these cells to
mutate into cancer cells. This activity is also shown in
other active compounds of celery, namely coumarins.
Celery can be used as a juice drink as a strong electrolyte
substitute because celery is high in potassium and sodium.
Celery can also control cholesterol and cancer levels after
increasing detoxification [26].
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Antiulcer activity

Celery seed ethanol extract can effectively protect
indomethacin and cytodestructive agents (0.2 M NaOH,
80% ethanol, and 25% NaCl) induced by rat gastric ulcers.
The results were evaluated using histopathological and
biochemical analyzes of the treated sample and control
groups. The ethanol extract of celery seeds shows
protection against the mucosa of guava and suppresses
gastric basal secretion in mice possibly through its
antioxidant potential which can be seen from the presence
of antioxidant compounds (tannins and flavonoids) in the
ethanol extract of celery seeds [13].

Antioxidant activity

Celery contains many phenolic compounds, which can be a
great source of antioxidants [65]. The antioxidant activity
of celery leaves has been studied by capturing the radical
activity of 1,1-diphenyl 2-picrylhydrazyl and is known to
be a natural antioxidant by inhibiting the oxidant process
[66]. It is associated with other antioxidant compounds
including L-tryptophan and derivatives of methoxy-phenyl
chromenone [67].

In another study, celery extract has been investigated, the
results found good activity of 2,2-diphenyl-1
picrylhydrazyl and hydroxyl radical scavenging. In vivo
experiments with CCl4-induced toxicity also showed
significant antioxidant activity [68].

Antidiabetic activity

In a study using n-butanol extract from celery seeds to
investigate the antidiabetic activity against male rats
induced by streptozotocin in improving antioxidant status
and lipid peroxidation. The results of these studies
indicate that the n-butanol extract from celery seeds (60
mg/kg BW) or insulin treatment as a standard drug can
regulate the activity of all antioxidant enzymes, promote
weight  growth, improve stress complications
accompanied by diabetes mellitus, and maintain levels
normal blood glucose [69, 70].

Anti-infertility activity

An experiment showed that celery extract had protective
activity against sodium valproate-induced rat testicular
toxicity. The results of this experiment have been strongly
supported based on histopathological analysis. Apigenin,
which is one of the main active compounds of celery, may
play a role in this activity [53]. In addition, other
experiments have shown that celery extract has recovery
activity in rat testes against chemically induced rat
testicular damage [34, 71, 72].

Antiplatelet activity

Celery extract has strong antiplatelet activity because
celery extract contains apigenin compounds, which play a
role in inhibiting adenosine diphosphate, collagen, and
arachidonic acid-induced platelet aggregation. In addition,
apigenin can also inhibit collagen-adenosine diphosphate-
induced aggregation in the blood [73].

Anti-spasmolytic activity

The ethanol extract of celery has strong anti-spasmolytic
activity because the ethanol extract of celery can inhibit
the ileum concentration in a dose-dependent manner. The
active compounds apigenin and flavonoids from the
ethanol extract of celery may play a role in this activity
[74].

Hepatoprotective activity

The methanol extract of celery seeds has strong
hepatoprotective activity against paracetamol-induced
liver damage [75] and carbon tetra chloride [76]. Celery
extract can reduce the risk of developing hepatotoxicity
including alanine transaminases, albumin, alkaline
phosphatase, aspartate transaminase, and total protein
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when compared to silymarin as a standard drug. The
histopathological analysis also showed that the methanol
extract of celery seeds can restore the structural changes
of the liver tissue induced by paracetamol. In another
experiment, dietary intake of celery plus barley and
chicory can reduce levels of triglycerides, total cholesterol,
and serum liver enzymes [77].

Cardioprotective activity

In one study, rabbits were given water and ethanol extract
of celery, then measured the mean blood pressure and
atrial contraction in these rabbits. The results of this study
indicate that the ethanol extract of celery has a more
significant hypotensive activity than the water extract of
celery. The hypotensive activity of aqueous and ethanol
extracts of celery can be blocked by induction of atropine
(0.3 mg/kg) [78].

Neuroprotective activity

In a study using methanol extract of celery seeds, their
anti-depressant activity was evaluated using an in vivo
experimental model. In the results of this study, the
methanol extract of celery seeds (100 mg/kg BW and 200
mg/kg BW) showed significant anti-depressant activity in
mice in the tail suspension test, forced swimming test, and
the actions of the mice were found to be similar to
imipramine as a standard drug. Celery seed methanol
extract at a dose of 200 mg/kg BW showed a more
prominent anti-depressant activity compared to lower
doses [7]. Sedanolide and 3, n-butylphthalide isolated
from celery oil showed weak sedative activity, prolonged
pentobarbital narcosis, and induced sleep immediately
after recovery from previous barbiturate treatment in
mice [79].

Cytoprotective activity

Sedanolide is one of the main active compounds of celery
oil. Celery has been widely used in the treatment of
rheumatism and gout based on hydrogen peroxide and
tert-butyl hydroperoxide which are used in vitro for the
production of toxicity. Human hepatoma cells and highly
differentiated colon adenocarcinoma cells were used to
evaluate cytoprotective activity. Cell survival was
measured by means of a spectrophotometer. The
percentage of viable cells was assessed by the
microtetrazolium assay. In the results of these
experiments, the viability of intestinal cells was more
when compared to liver cells, it can be concluded that high
concentrations of sedanolide have some toxic effects on
liver cells even though sedans do not show any protection
[50].

Hypolipidemic activity

Celery ethanol extract was used to determine
hypolipidemic activity in rats. The ethanol extract of celery
(213 mg/kg and 425 mg/kg) was given to mice orally for
60 days. The results of this study indicate that the ethanol
extract of celery can reduce levels of total serum
cholesterol, triglycerides, low-density lipoproteins, and
increase levels of high-density lipoproteins. The results of
this study confirm that celery has been used for
hypolipidemic activity for a long time. Possible
mechanisms include inhibition of hunger, decreased
intake of energy from food, increased disbursement of
energy, and prevention of absorption of nutrients from the
digestive tract [80, 81].

Analgesic activity

The ethanol extract of celery seeds has strong analgesic
activity in rats induced by acetic acid through the hot plate
and writhing test method [82]. The analgesic activity of the
ethanol extract of celery seeds is associated with the
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involvement of celery in cytochrome P450, which was
found to be decreased in hepatic homogenate [83].

CONCLUSION

Apium graveolens or celery belongs to the Apiaceae family.
Celery plants grow in all continents of Asia, Europe, and
parts of Africa that have a tropical climate, but until now
celery has been consumed and cultivated throughout the
world. Based on the phytochemicals, nutrients, and
pharmacological activities found in celery, it can be
concluded that celery can be a very potential medicinal
plant. However, a number of studies are still needed to
validate the effectiveness of celery as a treatment.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest in
this study.

REFERENCES

1. Khairullah AR, Solikhah TI, Ansori ANM, Fadholly A,
Ramandinianto SC, Ansharieta R, Widodo A, Riwu
KHP, Putri N, Proboningrat A, Kusala MK],
Rendragraha BW, Putra ARS, and Anshori A. A review
of an important medicinal plant: Alpinia galanga (L.)
Willd. Systematic Reviews in Pharmacy.2020; 11(10):
387-395. doi: 10.31838/srp.2020.10.62.

2. Solikhah, T. I, Setiawan, B., & Ismukada, D. R.
Antidiabetic activity of papaya leaf extract (Carica
Papaya L.) isolated with maceration method in
alloxan-induces diabetic mice. Systematic Reviews in
Pharmacy. 2020: 11(9): 774-778.

3. Kumar S, Paul S, Walia YK, Kumar A, Singhal P.
Therapeutic potential of medicinal plants: A review.
Journal of Biological and Chemical Chronicles. 2015;
1(1): 46-54.

4. Kooti W, Daraei N. A review of the antioxidant
activity of celery (Apium graveolens L). Evidence-
Based Complementary and Alternative Medicine.
2017; 22(4): 1029-1034. doi:
10.1177/2156587217717415.

5. Choochote W, Tuetun B, Kanjanapothi D,
Rattanachanpichai E, Chaithong U, Chaiwong P,
Pitasawat B. Potential of crude seed extract of celery,
Apium graveolens L., against the mosquito Aedes
aegypti (L.)(Diptera: Culicidae). Journal of Vector
Ecology. 2004; 29(2): 340-346.

6.  Al-Snafi AE. The Pharmacology of Apium graveolens.
- A Review. International Journal for Pharmaceutical
Research Scholars. 2014; 3(1): 671-677.

7.  Srinivasa B, Desu R, Sivaramakrishna K
Antidepressant activity of methanolic extract of
Apium graveolens seeds. International Journal of
Research in Pharmacy and Chemistry. 2012; 2(4):
1124-1127.

8. Shad AA, Shah HU, Bakht ], Choudhary MI, Ullah J.
Nutraceutical potential and bioassay of Apium
graveolens L. grown in Khyber Pakhtunkhwa-
Pakistan. Journal of Medicinal Plants Research. 2011;
5:5160-5166.

9. Baananou S, Bouftira I, Mahmoud A, Boukef K,
Marongiu B, Boughattas NA. Antiulcerogenic and
antibacterial activities of Apium graveolens essential
oil and extract. Natural Product Research. 2013;
27(12): 1075-1083. doi:
10.1080/14786419.2012.717284.

10. Genatrika E, Satriani F, Hapsari. Antibacterial
Activity of Celery Leaves (Apium graveolens L.)
Formulated in Toothpaste Against Streptococcus

Vol 12, Issue 1, January 2021



Khairullah et al. /Review on the Pharmacological and Health Aspects of Apium Graveolens or Celery: An Update

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

610

mutans.  International  Journal
Pharmaceutics.  2019;  11(5):
10.22159/ijap. 2019.v11s5.T0028.
Momin RA, Nair MG. Mosquitocidal, nematicidal, and
antifungal compounds from Apium graveolens L.
seeds. Journal of Agricultural and Food Chemistry.
2001; 49(1): 142-145. doi: 10.1021/jf001052a.
Rumiyati, Hakim AR, Winarti AD, Septia DN.
Antihypertensive testing of Combination of Apium
graveolans L., Orthosiphon stamineus Benth. and
Morinda citrifolia L. extract on Normotensive and
Hypertensive Sprague Dawley Rats. Traditional
Medicine Journal. 2016; 21(3): 149-156. doi:
10.22146/tradmed;.17321.

Al-Howiriny T, Alsheikh A, Algasoumi S, Al-Yahya M,
ElTahir K, Rafatullah S. Gastric antiulcer,
antisecretory, and cytoprotective properties of
celery (Apium graveolens) in rats. Pharmaceutical
Biology. 2010; 48(7): 786-793. doi:
10.3109/13880200903280026.

Jittiwat ], Chonpathompikunlert P, Sukketsiri W.
Neuroprotective effects of Apium graveolens against
focal cerebral ischemia occur partly via antioxidant,
anti-inflammatory, and anti-apoptotic pathways.
Journal of the Science of Food and Agriculture. 2020.
10.1002/jsfa.10846.

Aburjai T, Mansi K, Abushoffa A, Disi AM.
Hypolipidemic Effects of Seed Extract of Celery
(Apium graveolens) in Rats. Pharmacognosy
Magazine. 2009; 5(20): 301-305. doi: 10.4103/0973-
1296.58149.

Subhadradevi V, Khairunissa K, Asokkumar K,
Umamaheswari M, Sivashanmugam A, Jagannath P.
Induction of Apoptosis and Cytotoxic Activities of
Apium graveolens Linn. Using in vitro Models. Middle
East Journal of Scientific Research. 2011; 9(1): 90-94.
Sameh B, Ibtissem B, Mahmoud A, Boukef K,
Boughattas NA. Antioxidant Activity of Apium
graveolens Extracts. Journal of Biologically Active
Products from Nature. 2011; 1(5-6): 340-343. doi:
10.1080/22311866.2011.10719102.

Lewis DA, Tharib SM, Veitch GBA. The anti-
inflammatory activity of celery Apium graveolens L.
(Fam. Umbelliferae). Pharmaceutical Biology. 1985;
23(1): 27-32.doi: 10.3109/13880208509070685.
Al-Sanabra O, Qunaibi E, Aburjai T, Al-Qaadan FA,
Shomaf MS, Disi AM. Antifertility Activity of
Ethanolic Seed Extract of Celery (Apium Graveolens
L) in Male Albino Rats. jJordan Journal of
Pharmaceutical Sciences. 2013; 6(1): 30-39. doi:
10.12816/0000360.

Dias JS. Nutritional Quality and Health Benefits of
Vegetables: A Review. Food and Nutrition Sciences.
2012; 3(10): 1354-1374. doi:
10.4236/fns.2012.310179.

Slavin JL, Lloyd B. Health Benefits of Fruits and
Vegetables. Advances in Nutrition. 2012; 3(4): 506-
516.doi: 10.3945/an.112.002154.

Al-Asmari AK, Athar MT, Kadasah SG. An Updated
Phytopharmacological Review on Medicinal Plant of
Arab Region: Apium graveolens Linn. Pharmacognosy
Review. 2017. 11(21): 13-18. doi:
10.4103/phrev.phrev_35_16.

Lim T. Apium graveolens var. rapaceum. In: Edible
Medicinal and Non-Medicinal Plants. Vol 9, Modified
Stems, Roots, Bulbs. Springer; 2015. p. 367-373. doi:
10.1007/978-94-017-9511-1_8.

of Applied
14-16.  doi:

Systematic Reviews in Pharmacy

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Rastogi R, Mehrotra B, Sinha S, Pant P, Seth R.
Compendium of Indian Medicinal Plants. Lucknow:
Central Drug Research Institute and Publications &
Information Directorate, New Delhi. 1990; 1994(6):
395-398.

Amirghofran Z. Medicinal plants as
immunosuppressive agents in traditional Iranian
medicine. Iranian Journal of Inmunology. 2010; 7(2):
65-73. doi: ijiv7i2al.

Sowbhagya H. Chemistry, technology, and
nutraceutical functions of celery (Apium graveolens
L.): an overview. Critical Reviews in Food Science and
Nutrition. 2014; 54(3): 389-398. doi:
10.1080/10408398.2011.586740.

Fazal SS, Singla RK. Review on the
pharmacognostical & pharmacological

characterization of Apium graveolens Linn. Indo
Global Journal of Pharmaceutical Sciences. 2012;
2(1): 36-42.

Khalil A, Nawaz H, Ghania ]B, Rehman R, Nadeem F.
Value Added Products, Chemical Constituents and
Medicinal Uses of Celery (Apium graveolens L.) - A
Review. International Journal of Chemical and
Biochemical Sciences. 2015; 8(2015): 40-48.

Turner NJ, Luczaj L], Migliorini P, Pieroni A, Dreon
AL, Sacchetti LE, Paoletti MG. Edible and Tended
Wild Plants, Traditional Ecological Knowledge and
Agroecology. Critical Reviews in Plant Sciences. 2011;
30(1-2): 198-225. doi:
10.1080/07352689.2011.554492.

Bruznican S, De Clercq H, Eeckhaut T, Van
Huylenbroeck ], Geelen D. Celery and Celeriac: A
Critical View on Present and Future Breeding.
Frontiers in Plant Science. 2019; 10: 1699. doi:
10.3389/fpls.2019.01699.

Kolarovic ], Popovic M, Mikov M, Mitic R,
Gvozdenovic¢ L. Protective Effects of Celery Juice in
Treatments with Doxorubicin. Molecules. 2009;
14(4): 1627-1638. doi:
10.3390/molecules14041627.

Roper R, Pathak DP, Gupta V, Kapoor UG, Bhutani R,
Kant R. Apium Graveolens - A Health Boon.
International Journal of Pharmaceutical Sciences
Review and Research.2017; 46(1): 95-99.

Salehi B, Venditti A, Frezza C, Yiicetepe A, Altuntas U,
Uluata S, Butnariu M, Sarac I, Shaheen S, Petropoulos
SA, Matthews KR, Kili¢ CS, Atanassova M, Adetunji
CO, Ademiluyi AO, Ozcelik B, Fokou PVT, Martins N,
Cho WG, Sharifi-Rad J. Apium Plants: Beyond Simple
Food and Phytopharmacological Applications.
Applied Sciences. 2019; 9: 3547.
doi:10.3390/app9173547.

Kooti W, Ghasemiboroon M, Asadi-Samani M,
Ahangarpoor A, Abadi MNA, Afrisham R, Dashti N.
The effects of hydro-alcoholic extract of celery on
lipid profile of rats fed a high fat diet. Advances in
Environmental Biology. 2014; 8(9): 325-330.

Kooti W, Ali-Akbari S, Asadi-Samani M, Ghadery H,
Ashtary-Larky D. A review on medicinal plant of
Apium graveolens. Advanced Herbal Medicine. 2015;
1(1): 48-59.

Gruda N. Impact of Environmental Factors on
Product Quality of Greenhouse Vegetables for Fresh
Consumption. Critical Reviews in Plant Sciences.
2005; 24(3): 227-247. doi:
10.1080/07352680591008628.

Garg SK, Gupta SR, Sharma ND. Glucosides of Apium
graveolens. Planta Medica. 1980; 38(4): 363-365.

Vol 12, Issue 1, January 2021



Khairullah et al. /Review on the Pharmacological and Health Aspects of Apium Graveolens or Celery: An Update

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

611

Garg SK, Gupta SR, Sharma ND. Apiumoside, a new
furanocoumarin glucoside from the seeds of Apium
graveolens. Phytochemistry. 1979; 18(10): 1764-
1765.

Garg SK, Gupta SR, Sharma ND. Apiumetin - a new
furanocoumarin from the seeds of Apium graveolens.
Phytochemistry. 1978; 17(12): 2135-2136.

Garg SK, Gupta SR, Sharma ND. Minor phenolics of
Apium graveolens seeds. Phytochemistry. 1979;
18(2): 352.

Innocenti G, Caporale G. Biosynthesis of 0O-alkyl-
furocoumarins. Planta medica. 1975; 27(4): 343-
348. doi: 10.1055/5-0028-1097812.

Innocenti G, Dall'Acqua F, Caporale G. Investigations
of the content of furocoumarins in Apium graveolens
and in Petroselinum sativum. Planta Medica. 1976;
29:165-170. doi: 10.1055/5-0028-1097647.
Bjeldanes LF, Kim IS. Phthalide components of celery
essential oil. The Journal of Organic Chemistry. 1977,
42(13):2333-2335.doi: 10.1021/jo00433a033.

Bos R, Fischer FC. Composition of the volatile oils
from the roots, leaves and fruits of different taxa of
Apium graveolens. Planta Medica. 1986; 52: 531. doi:
10.1055/s-2007-969322.

Kavalali G, Akcasu A. Isolation of choline ascorbate
from Apium graveolens. Journal of Natural Products.
1985; 48(3): 495. doi: 10.1021/np50039a029.
Scheurer S, Wangorsch A, Haustein D, Vieths S.
Cloning of the minor allergen Api g 4 profilin from
celery (Apium graveolens) and its cross-reactivity
with birch pollen profilin Bet v 2. Clinical and
Experimental Allergy. 2000; 30(7): 962-971. doi:
10.1046/j.1365-2222.2000.00821. x.

Scheurer S, Son DY, Boehm M, Karamloo F, Franke S,
Hoffmann A, Vieths S. Cross-reactivity and epitope
analysis of Pru a 1, the major cherry allergen.
Molecular Immunology. 1999; 36(3): 155-167. doi:
10.1016/s0161-5890(99)00033-4.

Ljunggren B. Severe phototoxic burn following celery
ingestion. Archives of Dermatology. 1990; 126(10):
1334-1336.

Halmepuro L, Lgswenstein H. Immunological
investigation of possible structural similarities
between pollen antigens and antigens in apple,
carrot and celery tuber. Allergy. 1985; 40(4): 264-
272.doi: 10.1111/j.1398-9995. 1985.tb00231. x.
Woods JA, Jewell C, O'Brien NM. Sedanolide, a natural
phthalide from celery seed oil: effect on hydrogen
peroxide and tert-butyl hydroperoxide-induced
toxicity in HepG2 and CaCo-2 human cell lines. In
Vitro and Molecular Toxicology. 2001; 14(3): 233-
240. doi: 10.1089/109793301753407984.
Sipailiene A, Venskutonis PR, Sarkinas A, Cypiene V.
Composition and antimicrobial activity of celery
(Apium graveolens) leaf and root extracts obtained
with liquid carbon dioxide. Acta Horticulturae. 2005;
677(677):71-77. doi:
10.17660/ActaHortic.2005.677.9.

Lans CA. Ethnomedicines used in Trinidad and
Tobago for wurinary problems and diabetes
mellitus. Journal of Ethnobiology and
Ethnomedicine. 2006; 2: 45. doi: 10.1186/1746-
4269-2-45.

Hamza AA, Amin A.Apium graveolens modulates
sodium valproate-induced reproductive toxicity in
rats. Journal of Experimental Zoology Part A
Ecological Genetics and Physiology.2007; 307(4):
199-206. doi: 10.1002 /jez.357.

Systematic Reviews in Pharmacy

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Hardani A, Afzalzadeh MR, Amirzargar A, Mansouri
E, Meamar Z. Effects of aqueous extract of celery
(Apium graveolens L.). leaves on spermatogenesis in
healthy male rats. Avicenna  Journal of
Phytomedicine. 2015; 5(2): 113-119.

Kooti W, Boron MG, Ghafourian M, Samani MA, Harizi
M, Ahvazi NS, Afrisham R. The effects of celery leave
extract on male hormones in rats. Journal of HerbMed
Pharmacology. 2015; 4(2): 56-60.

Asif HM, Akram M, Usmanghani K, Akhtar N, Shah PA,
Uzair M, Ramzan M, Shah SMA, Rehman R
Monograph of Apium graveolens Linn. Journal of
Medicinal Plants Research. 2011; 5(8): 1494-1496.
Larijani B, Esfahani MM, Moghimi M, Ardakani MRS,
Keshavarz M, Kordafshari G, Nazem E, Ranjbar SH,
Kenari HM, Zargaran A. Prevention and Treatment of
Flatulence from a Traditional Persian Medicine
Perspective. Iranian Red Crescent Medical Journal.
2016; e23664. doi: 10.5812/ircm;j.23664.

Gupta ], Gupta R, Mathur K. Pharmacognostical,
Pharmacological and Traditional Perspectives of
Apium graveolens: An Ethnomedicinal Plant.
International Journal of Life Science and Pharma
Research. 2019; 9(3): 38-47. doi:
10.22376/ijpbs/Ipr.2019.9.3. P38-47.

Georgiana PA, Vizireanu C. Effect of the preservation
processes on the storage stability of juice made from
carrot, celery and beetroot. Journal of
Agroalimentary Processes and Technologies. 2013;
19(1): 99-104.

Kumar S, Mishra M, Wahab N, Warikoo R. Larvicidal,
Repellent, and Irritant Potential of the Seed-Derived
Essential oil of Apium graveolens Against Dengue
Vector, Aedes aegypti L. (Diptera: Culicidae).
Frontiers in Public Health. 2014; 2: 147. doi:
10.3389/fpubh.2014.00147.

Tuetun B, Choochote W, Kanjanapothi D,
Rattanachanpichai E, Chaithong U, Chaiwong P,
Jitpakdi A, Tippawangkosol P, Riyong D, Pitasawat B.
Repellent properties of celery Apium graveolens L.
compared with commercial repellents, against
mosquitoes  under  laboratory and field
conditions. Tropical Medicine and International
Health. 2005; 10(11): 1190-1198. doi:
10.1111/j.1365-3156.2005.01500. x.

Mencherini T, Cau A, Bianco G, Loggia RD, Aquino R.
An extract of Apium graveolens var. dulce leaves:
Structure of the major constituent, apiin, and its anti-
inflammatory properties. Journal of Pharmacy and
Pharmacology. 2007; 59(6): 891-897. doi:
10.1211/jpp.59.6.0016.

Ovodova RG, Golovchenko VV, Popov SV, Popova GY,
Paderin NM, Shashkov AS, Ovodov YS. Chemical
composition and anti-inflammatory activity of pectic
polysaccharide isolated from celery stalks. Food
Chemistry. 2009; 114(2): 610-615. doi:
10.1016/j.foodchem.2008.09.094.

Koken T, Koca B, Ozkurt M, Erkasap N, Kus G, Karalar
M. Apium graveolens Extract Inhibits Cell
Proliferation and Expression of Vascular Endothelial
Growth Factor and Induces Apoptosis in the Human
Prostatic Carcinoma Cell Line LNCaP. journal of
Medicinal Food. 2016; 19(12): 1166-1171. doi:
10.1089/jmf.2016.0061.

Jung WS, Chung IM, Kim SH, Kim MY, Ahmad A,
Praveen N. In vitro antioxidant activity, total
phenolics and flavonoids from celery (Apium
graveolens) leaves. Journal of Medicinal Plant

Vol 12, Issue 1, January 2021



Khairullah et al. /Review on the Pharmacological and Health Aspects of Apium Graveolens or Celery: An Update

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

612

Research.  2011; 5(32): 7022-7030. doi:
10.5897/JMPR11.1129.

Nagella P, Ahmad A, Kim S], Chung IM. Chemical
composition, antioxidant activity and larvicidal
effects of essential oil from leaves of Apium
graveolens. Immunopharmacology and
Immunotoxicology. 2011; 34(2): 205-209. doi:
10.3109/08923973.2011.592534.

Momin RA, Nair MG. Antioxidant, cyclooxygenase
and topoisomerase inhibitory compounds from
Apium graveolens Linn. Seeds. Phytomedicine. 2002;
9(4): 312-318.doi: 10.1078/0944-7113-00131.
Popovic M, Kaurinovic B, Trivic S, Mimica-Dukic N,
Bursa Effect of celery (Apium graveolens) extracts on
some biochemical parameters of oxidative stress in
mice treated with carbon
tetrachloride. Phytotherapy Research.2006; 20(7):
531-537.doi: 10.1002/ptr.1871.

Al-Kurdy M]]. Effects of hydroalcoholic extract of
celery (Apium graveolens) seed on blood and
biochemical parameters of adult male rats. Kufa
Journal for Veterinary Medical Sciences. 2016; 7(1):
89-95.

Gupta R, Gupta MK, Bhandari A, Gupta ], Pathan IK.
Preparation and standardization of
polyherbomineral formulation. International Journal
of Drug Development and Research. 2014; 6(2): 211-
219.

Kooti W, Mansouri E, Ghasemiboroon M, Harizi M,
Amirzargar A. Protective effects of celery (Apium
graveolens) on testis and cauda epididymal
spermatozoa in rat. Iranian Journal of Reproductive
Medicine. 2014; 12: 365-366.

Madkour NK. Beneficial role of celery oil in lowering
the di(2-ethylhexyl) phthalate-induced testicular
damage. Toxicology and Industrial Health.2014;
30(9): 861-872. doi: 10.1177/0748233712464808.
Teng C, Lee L, Ko F, Huang T. Inhibition of platelet-
aggregation by apigenin from Apium graveolens. Asia
Pacific Journal of Pharmacology. 1988; 3(2): 85-90.
Gharib Naseri MK, Pilehvaran AA, Shamansouri N.
Investigating the spasmolytic activity of celery
(Apium graveolens) leaf hydroalcoholic extract on
rat’s ileum. KAUMS Journal. 2007; 11(3): 1-7.

Singh A, Handa SS. Hepatoprotective activity
of Apium graveolens and Hygrophila
auriculata against paracetamol and thioacetamide
intoxication in rats. Journal of
Ethnopharmacology. 1995; 49(3): 119-126. doi:
10.1016/0378-8741(95)01291-5.

Ahmed B, Alam T, Varshney M, Khan SA.
Hepatoprotective activity of two plants belonging to
the Apiaceae and the Euphorbiaceae family. Journal
of Ethnopharmacology. 2002; 79(3): 313-316. doi:
10.1016/S0378-8741(01)00392-0.

Abd El-Mageed NM. Hepatoprotective effect of
feeding celery leaves mixed with chicory leaves and
barley grains to hypercholesterolemic rats.
Pharmacognosy Magazine. 2011; 7(26): 151-156.
doi: 10.4103/0973-1296.80675.

Brankovic S, Kitic D, Radenkovic M, Veljkovic §,
Kostic M, Miladinovic B, Pavlovic D. Hypotensive and
cardio-inhibitory effects of the aqueous and ethanol
extracts of celery (Apium graveolens, Apiaceae). Acta
Medica Medianae. 2010; 49(1): 13-16.

Bjeldanes LF, Kim IS. Sedative Activity of Celery Oil
Constituents. Journal of Food Science. 2006; 43(1):

Systematic Reviews in Pharmacy

80.

81.

82.

83.

143-144. doi: 10.1111/j.1365-2621. 1978.tb09755.
X

Dyer RG. Traditional treatment of obesity: Dose it
works?  Bailliéere's Clinical Endocrinology and
Metabolism. 1994; 8(3): 661-688.  doi:

10.1016/s0950-351x (05)80290-3.

Hirscbberg AL. Hormonal regulation of appetite and
food intake. Annals of Medicine. 1998; 30(1): 7-20.
doi: 10.3109/07853899808999380.

Atta AH, Alkofahi A. Anti-nociceptive and anti-
inflammatory effects of some Jordanian medicinal
plant extracts. Journal of Ethnopharmacology. 1998;
60(2): 117-124. doi: 10.1016/S0378-
8741(97)00137-2.

Jakovljevic V, Raskovic A, Popovic M, Sabo ]. The
effect of celery and parsley juices on
pharmacodynamic activity of drugs involving
cytochrome P450 in their metabolism. Furopean
Journal of Drug Metabolism and
Pharmacokinetics. 2002;  27(3): 153-156. doi:
10.1007/BF03190450.

Vol 12, Issue 1, January 2021



