International Journal of Plant Research. 2011; 1(1): 25-28
DOLI: 10. 5923/j.plant.20110101.04

Study on Seasonal Variation on the Content of

Cucurbitacin of Various Vegetative Parts of Trichosanthes

cucumerina L. var. cucumerina

N. K. Devendral*, E. G. Attardz, D. Raghunandan3 , Y. N. Seetharam'

'Plant systematics and Medicinal Plant Laboratory Department of P.G. Studies and research in Botany Gulbarga University, GULBAR-
GA-585 106, India
Institute of Agriculture, University of Malta, Msida MSD-06, Malta
SH.K.E.S’s Matoshree Taradevi Rampure Institute of Pharmaceutical Sciences, Sedam Road, GULBARGA - 585105, Karnataka, India

Abstract The total cucurbitacin content produced in the different parts of 7. cucumerina L. var. cucumerina viz., fruit,
stem and leaves with time and temperature was studied during the year 2007-08. The highest amount of cucurbitacins was
produced in the month of February, i.e., 0.8, 1.7 and 3.7 w/w % and lowest was in the month of July 1.9, 0.5 and 0.17 w/w %
in fruit, stem and leaves respectively. Present study reviles that, Production of cucurbitacin is temperature dependent as the
temperature increases cucurbitacins production increased; decrease in the temperature production of cucurbitacins was
found decrease. Due to high content of cucurbitacins, this plant may prove itself as a potent hepatoprotective,
anti-inflammatory, cytotoxic agent, antifeedant and antimicrobial properties of the plants.
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1. Introduction

Cucurbitacin are the rich oxygen containing compounds of
the genera cucurbitaceous for example Citrullus, Cucurbita
luffa and Cucumis[1]. Cucurbitacin E is cucurbitaceous
species offer high concentration of cucurbitacin. Cucurbi-
taceous exhibits positive effects both pharmacologically[2-6]
and act as immune developing agents in plants to fight
against certain diseases[7,8]. They are also known to possess
severe bitterness even at a concentration lower than 10
ppb[9], with the emergence of new cultivar to determine the
efficiency of a technique that identifies these cucurbitacins in
plant tissue. We have carefully chosen Trichosanthes
cucumerina L. var. cucumerina that stores an abundance of
these compounds.

T. cucumerina L. var. cucumerina is Ayurvedic medicinal
plant belongs to family Cucurbitaceae. More than 16 herbal
products are available in the market in which T. cucumerina
L. var. cucumerina is one of the important ingredients[10].
The plant is effectively used in various indications, whole
plant extract as depurative stomachic in nineteenth century
Cayenne, French Guiana[l1], to reduce congestion on con-
gestive cardiac failure[12] aphrodisiac[13]. Leaf as inter-
mittent fever[14], skin disease[15], bald patches of
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alopecia[16].

Fruit is regarded as anthelmintic, vomitive[l7] antidia-
betic[18] for boil[19]. Seeds anthelmintic,and anti fibrile[20].
Root is used as purgative and tonic.

The pharmacological activities of cucurbitacin containing
plants have been known since ancient times. Cucurbitacins
are particularly known in folk medicine for their strong
purgative, anti-inflammatory, and hepatoprotective activi-
ties[1]. Moreover, the natural cucurbitacins constitutes a
group of triterpenoids substances which are well known for
their bitterness and toxicity[21]. And there have been in-
stance of severe poisoning and death in sheep and cattle that
consumed bitter fruits from cucumis and cucurbita[22].
Bitter zucchini containing 50-600 ppm cucurbitacins has
toxic effects in humans with dose of three grams[23]. It has
therefore been important to determine the content of free
cucurbitacins in herbal remedies.

2. Material Methods

Trichosanthes cucumerina L. var. cucumerina seeds were
obtained from mature fruits collected from Khanapur forest
Bhalki taluka, Bidar District (Karnataka state) India, in the
month of June-2006. The seeds were (n =100) washed with
running tap water followed by distilled water than dried,
decoated and soaked for 24 hrs in a beaker with distilled
water. The treated seeds were placed in trays and allowed for
several weeks to germinate. The germinated seedlings were
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placed in a pot and kept in a growth chamber at 24°C and
relative humidity of about 904+5%. Plants were routinely
watered twice daily. When an apical height of 20 cm was
reached, the plants were planted in soil. They were allowed
to grow for one year from June 2007- February 2008.

2.1. Determination of Cucurbitacins

At monthly interval two plants were sacrificed and the
fruits, stem and leaves were gathered. The juice was ex-
tracted from each plant part by homogenization and filtration.
In case of stems and leaves distilled water was added to aid
the extraction of the juice. The juice obtained was dried in an
oven at 40°C, to obtain the dried cucurbitacin; the cucurbi-
tacin content was determined using cucurbitacin E as the
reference for the total cucurbitacin content.

2.2. Solvents and Reagents

Absolute ethanol, petroleum ether 30-40°C, chloroform
and phosphomolybdic acid. A cucurbitacin E reference
standard was obtained from Prof. Everaldo G. Attard, Insti-
tute of Agriculture, University of Malta, Msida, MSDO6,
Malta.

2.3. Sample Solutions

For total cucurbitacin assay, shade dried various vegeta-
tive parts of the plant material (100-200 mg per sample) was
extracted with absolute ethanol (5ml) for 2 h, after cen-
trifugation (2000 rpm for 3 min), the supernatant was mixed
with an equal volume of petroleum ether, the precipitate
obtained was filtered and dissolved in absolute ethanol (5ml),
and then reduced to a volume of 2 ml.

2.4. Reference Solution

The reference standard cucurbitacin E was dissolved in
ethanol and serial dilutions (0.01-1.0 mg/ml) were prepared.

Assay

All samples (100pl, in duplicate), together with various
concentrations of cucurbitacin E standard, were mixed with
100 pl of a solution of phosphomolybdic acid in absolute
ethanol[24] at room temperature. The absorbance was
measured at 492 nm after 5 min on a MTP reader STAT-
FAX2100, USA. The results were expressed as w/w% cal-
culated from dry callus weight and then analyzed statistically
by ANOVA.

3. Results and Discussion

3.1. Cultivation Studies

Although dormancy is the main problem with the seed this
was overcome by treating seeds at 45C in tray d ryers [25]
and then decoated seeds were immersed in water overnight.
It was noticed that germination was two staged, (Figure-1)
with 40% of the seed germinating within the first 20-days.
There was an average of two seeds per day and 3.5 seeds per

day for the following 15-days. The highest percentage of
seed germination was 89%. The germinated plantlets after
attaining 20-25cms in the pot then transferred to field con-
dition. Figure 1 shows the different parts of cucumerina L.
var. cucumerina.

Figure 1. Different parts of. cucumerina L. var. cucumerina. A) leafs b)
flower c) fruits d) seeds.

3.2. Cucurbitacin Survey and Contents

A survey of the Khanapur Forest, Khanapur, Bidar district,
Karnataka was conducted in the month of June - October
2006. The plant material of Trichosanthes cucumerina L.
var. cucumerina (Cucurbitaceae) has been collected at the
fruiting stage from the forest. The whole plant, fruits and
seeds were collected separately in the sterilized polythene
bags.
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Figure 3. Authentication report for the Trichosanthes cucumerina L. var.
cucumerina plant.

Figure 3 gives the details of authentication certificate from
botany department of Gulbarga University, Gulbarga. A
specimen of the species was deposited in the Herbarium of
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Botany department, Gulbarga University, Gulbarga
(Voucher No. HGUG-804). Also, the plant was confirmed
with authenticated herbariums at the Centre for Ecological
Studies, IISc, B’lore, and Botanical Survey of India, Pune.

Table 1. The total cucurbitacin concentration in 7. cucumerina L. var. cuc
merina produced from fruit, stem and leaves with time and temperature.

Fruits Stem Leaves
Temp.
Month Cu Cu Cu ¢0)
mg/100g mg/100g mg/100g
June - 0.9 0.35 329
July 1.9 0.5 0.17 30.9
Aug 1.8 0.5 0.23 29.6
Sept 2.0 0.5 0.21 31.3
Oct 2.7 1.03 0.49 33
Nov 3.5 1.04 0.56 33.2
Dec 1.7 0.6 0.25 32.5
Jan 3.7 1.6 0.7 35
Feb 3.7 1.7 0.8 35
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Figure 2. The percentage germination of 7. cucumerina L. var. cucu-
merina with time.

The total cucurbitacin content (Figure-2) in 7. cucumerina
L. var. cucumerina produced from fruit, stem and leaves was
also studied over the 270-days period. The fruit showed the
highest mean total cucurbitacin content (3.5 mg/100g) fol-
lowed by stem (1.04 mg/ lOOg) and 1eaves (0 56 mg/ lOOg)
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Figure 4. The total cucurbitacin content in T. cucumerina L. var. cuc
merina produced from fruit, stem and leaves with time and temperature.

The stems are involved in the transportation of cucurbi-
tacins but only the fruits are associated with storage. Al-
though the leaves contained a low concentration of cucur-
bitacins or the role cucurbitacins is still important as an-
tifeedants. For example, the bitterness of cucurbitacin E is
experienced at a low concentration of 10 ppb [9] a concen-
tration that is not detectable by quantitative methods used
[26] determined cucurbitacin content in the fruit 40 times
greater than in the leaves of Ecballium elaterium.[27] de-
termined 22 times greater than that of the leaves. In present
study considering the fresh plant material, the cucurbitacin
content in the fruit is about 15 times greater than that of the
leaves is adequate to promote and conduct various pharma-
cological activities, as hepatoprotective, anti-inflammatory,
cytotoxic agent, antifeedant and antimicrobial [28] proper-
ties of the plants. This study reveals that production of cu-
curbitacins is temperature dependent (Figure-2), increase in
temperature increases cucurbitacins and cucurbitacin E
production.
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