Cilt 8, Say1 1, Sayfa 13-16, 2019

Volume 8, Issue 1, Page 13-16, 2019

Review
/\i\_'ﬁ\ .e - - = CONTVES
S Tiirk Doga ve Fen Dergisi P 3
?”\ - - ; ~§ I‘
%Y Turkish Journal of Nature and Science /\ 'y £
2007 www .dergipark.gov.tr/tdfd i
Evaluating Cucumber Fruit as a Health-giving Vegetable
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Keywords Abstract: Cucumber vegetable (Cucumis sativus L.) is one of the very widely cultivated
Functional agricultural crops not only in Turkey but in the World as well. Cucumber has become a very
food, popular fruit especially, in the Western Countries due to its high water and low calorie contents.
Medicinal The vegetable has been using in traditional medicine in India and China since ancient times. The
plant, fruit cosmetically used for nourishing the skin. The fruit has a soothing effect against skin
Folk medicine, irritations, swellings and sunburns. The fruit also carries refrigerant, haemostatic and tonic
Anti-aging, properties. A number of bioactive compounds have been found in cucumbers including

Cucurbitacin

cucurbitacins, cucumegastigmanes | and I, cucumerin A and B, vitexin, orientin, etc. This review
explores phytochemical and pharmacological facts of cucumber fruits and points out some their
therapeutic potential.

Hiyar Meyvesinin Sifali Bir Sebze Olarak Degerlendirilmesi
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Ozet: Hiyar sebzesi hem diinyada hem de Tiirkiye’de oldukca yiiksek miktarda iiretilen tarimsal
iiriinlerden bir tanesidir. Hiyar yiiksek su igerigi ve diisiik kalori degeri ile Bat1 Ulkeleri’nde
popiiler bir sebze haline gelmistir. Sebze Hindistan ve Cin’de uzun zamandir halk hekimliginde
kullanilmaktadir. Kozmetik olarak, hiyar meyvesi 6zellikle cilt besleyici olarak kabul gérmektedir.
Hiyar meyvesi tahrig/kasinti, sisme ve gilines yanikligina karsi deride rahatlatict bir etkiye neden
olabilmektedir. Hiyar ayrica serinletici, tonik ve kanama durdurucu etkiye sahiptir. Hiyarlardan
kukurbitasin, cucumegastigman I and II, cucumerin A and B, vitexin, orientin gibi ¢ok sayida
biyoaktif bilesenler izole edilmistir. Bu derleme ile hiyarin fitokimyasal ve farmakolojik 6zelligini
incelenmis ve terapétik potansiyeline dikkat ¢ekilmistir.

1. INTRODUCTION

The therapeutic value of the cucumbers has been known
in India and China from ancient times [1,2]. In India, the
fruit is generally used for arresting skin aging, and for
several skin problems such as swelling under eyes and
sun-burns [2,3]. In China, cucumber leaves, stems or
roots are used for anti-diarrhea and anti-gonorrhea agent,
and detoxification [4].

Pharmacological studies of cucumbers have revealed that
cucumber carries a potential of antimicrobial,
antidiabetic and hypolipidemic agent traits [2].
Moreover, the vegetable may suppress the activities of
elastase and hyaluronidase enzymes, which increases its
cosmetic values [5]. A number of bioactive compounds
have been isolated from cucumbers including

cucurbitacins, cucumegastigmanes | and 1, cucumerin A
and B, vitexin, orientin etc.

This review aims to explore phytochemical and
pharmacological potential of cucumber fruits and to
point out some their therapeutic effects.

2. CUCUMBER PLANT

Cucumber plant is the only species bearing only 7
chromosomes in Cucurbitace family, and the plant is
thought be evolved a 12-chromoseme karyotype [6]. The
plant is thought be originated from Northern India,
Himalayas [7]. In India, two types of cucumber are
cultivated; the first one creeping form is grown during
the hot season, and the second one climbing form is
grown during the rainy season [2]. Cucumbers have also
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been cultivated in China for 2000 years and cover the
second largest area among vegetables after Chinese
cabbage [8]. Cucumber cultivars may be dived into 4
categories: (1) exotic group cultivated in Europe and
America, (2) xerophytic group from Northern India, (3)
Chinese group with long fruits and shiny skin, (4)
Himalayan group with rusty skin [7]. In Turkey, the
vegetable is annually grown and its cultivars are usually
climbing types when grown for fresh consumption.

The cucumber leave is consisted of three to five lobes
and bears prickly hairs. The plants bear both male and
female flowers which are yellow in color. Cucumber
fruit varies in size and shape ranging from compressed,
elongated, ellipsoid, dorsoventrally, convex and laterally
ridged type. Seeds are cream or white in color and the
testa hard and smooth [2].

3. NUTRITIONAL VALUE OF CUCUMBER
FRUIT

Cucumber fruit contains water (96%), protein (0.4%), fat
(0.1%), carbohydrate (3%), mineral (0.3%), calcium
(0.01%), phosphorus (0.03%), iron (1.5 mg 100 g') and
vitamin B (30 IU 100 g?) [2]. The fruit also carries
crepsin, proteolytic enzyme, ascorbic acid, oxidase,
succinic and malic dehydrogenase [9]. The fruit
mesocarp is rich in ascorbic acid while its peel in lactic
acid [10]. More than 35 volatiles have been isolated from
cucumber fruit, and nonenol and its derivatives the more
prominent aromatic substances are among the volatiles
[10,11]. Some of the major fatty acids isolated from
cucumber fruits are linoleic, lauric, oleic, stearic,
palmitic and myristic [12,13].

4. PHYTOCHEMICAL
CUCUMBERS

PROFILE OF

More than 30 phytochemicals have been extracted from
cucumber fruit, leaf or seed (Table 1). Cucurbitacins,
well-known for bitterness and toxicity, their derivatives
are the leading compounds in cucumbers [14]. All forms
of cucurbitacins have been isolated from cotyledons of
cucumber seedlings [15]. Cucurbitacins in fruits are
hydrolyzed by elaterase enzyme during maturation.
Thus, bitterness fades away with fruit maturity [16]. Bt
gene promotes cucurbitacin formation while bi gene
suppresses [17]. Ecological factors can affect the activity
of elaterase; such as cool temperatures restrict the
activity, thereby, causing a bitter fruit formation [18].

Table 1. Phytochemicals isolated from cucumbers [2].
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11 Orientin

12 Isoorientin

13 Cucumegastigmanes |

14 Cucumegastigmanes 11

15 (+)-Dehydrovomifoliol

16 Indole-3-aldehyde

17 Indole-3-corboxylic acid

18 Isovitexin 2”- O - (6”-(E)-p-cou maroyl) glucoside

19 Isovite_xin 2”- O - (6”’-(E)-p-cou maroyl) glucoside-4’-O-
glucoside

20 Isovitexin 27 O - (6”-(E)-feruloyl) glucoside-4’-O-
glucoside

21 soscoparin 2”- O - (6”’-(E)-p-cou maroyl) glucoside

22 Isoscoparin 27- O - (6”-(E)-feruloyl) glucoside-4’-O-
glucoside

23 Isovitexin 2”- O - (6””-(E)-feruloyl) glucoside

24 Isoscoparin 2”- O - (6”’-(E)-feruloyl) glucoside

23 Saponarin

26 Saponarin 4-O-glucoside

27 Vicenin-2

28 Apigenin 7- O - (6"-O-p-coumaroylglucoside)

29 Quercetin 3- O -glucoside

30 Kaempferol — 3 — O - glucoside

31 Kaempferol 3- O - rhamnos

No Phytochemicals

Cucurbitacin A
Cucurbitacin B
Cucurbitacin C
Cucurbitacin D
Cucurbitacin E
Cucurbitacin |
Cucumerin A
Cucumerin B
Vitexin
Isovitexin
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5. PHARMACOLOGICAL PROPERTIES

Cucumber fruits have been traditionally used for various
skin ailments and for nourishing the skin. Cucumber
fruit contains an abundant amount of water, ascorbic
acid and caffeic acid, which creates a soothing effect on
the skin and alleviates swellings [2]. Cucumber fruit has
been reported to suppress elastase and hydroxyacid
enzyme activities in the skin, which proves it might carry
a potential role on the skin care, especially preventing
wrinkles [5]. Fruit is rich in lactic acid which is a
member of alpha-hydroxy acid family. The cosmetic use
of alfa hydroxyl acid includes healing or reducing
several skin ailments including xerodermia, keratosis, etc
[10,19,20].

The cucumber fruit pulp is also used for curing warts,
xerosis and chemical peeling of the skin [21]. Cucumber
fruit extract demonstrated a sun protective factor (SPF)
value of 0.06 to 100 at a concentration of 100 pug ml™,
thus, can be used in skin care products [22]. Fresh
cucumber extract contains cucurbitacin D, 23, 24-
dihydrocucurbitacin D and rans cis-2, 6-nonadienal that
can subdue tyrosine and melanin synthesis, which may
have a potential to inhibit darkening on the skin [23,24].
Cucumber fruit bears an abundant amount of fiber, and a
variety of valuable minerals such as silica, potassium
and magnesium, which depicts cooling effects on the
skin, hence, it may be used as anti-wrinkle agent in
cosmetic products [5].

Some clinical studies have shown that cosmetic products
containing cucumber fruit extract may be used for skin
care and alleviating various skin problems. A topical
skin-care cream carrying hydro-alcoholic extracts of
cucumber has been reported to decrease skin moisture
loss and melatonin amount [25]. Skin massage agents
bearing cucumber fruit extract have demonstrated to be
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potentially beneficial for skin aging and improving skin
elasticity [26-28].

Besides against skin ailments, few studies related to their
pharmacological activities exist and summarized as
follows: Clinical works have indicated that cucurbitacins
exerted cytotoxicity and anti-cancer activity [2].
Cucurbitacin B has been found to suppress prostate
cancerous cell growth in vivo [29]. Cucurbitacins have
also wielded wide ranges of pharmacological effects
including being a purgative, anti-inflammatory and anti-
fertility agent [30]. Cucumber leaf and stem MeOH
extracts have been reported to suppress melanin
production in B16 cancerous cells [31,32].

Aromatic compounds isolated from cucumbers have
been found to effective against some gram-negative
bacteria including Pseudomonas aeruginosa,
Escherichia  coli,  Klebsiella ~ pneumonia  and
Enterobacter cloacae; against some gram-positive
bacteria including Staphylococcus epidermidis and
Staphylococcus aureus, and against some fungi
including Candida tropicalis, Candida albicans and
Candida glabrata [10]. Furthermore, (E)-2-nonenal and
(E, 2)-2, 6-nonadienal chemical substances extracted
from cucumbers have shown to exert antibacterial
properties against some deadly pathogens such as
Salmonella typhimurium, Listeria monocytogenes and
Bacillus cereus [33].

Extract from cucumber leaves showed that it might be
used against encephalitis [34]. Cucumber may be used
against burning sensation, constipation, tonic and
intermittent fevers [35].

To conclude, cucumber fruit and plant including root,
stem, leaf, seed and especially leaf possess important
therapeutic value especially for the skin. However,
farther clinical studies are required to optimize the
application of cucumbers for skin care or cure other
ailments.
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