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HPLC method for analysis of bioactive compound from Momordica charantia
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Abstract: Momordica charantia commonly known as bitter melon/gourd, a member of Cucarbitaceae.
Qualitative phytochemical analysis of Momordica charantia confirms the presence of photochemicals like
flavonoids, saponins, terpenoids, coumarins, emodins, alkaloids, proteins, etc. HPLC is a simple, accurate and
selective technique for separation and quantification of anthraquinone and flavonoid and phenols from leaf
sample of bitter gourd. The most common method for chromatographic determination of anthraquinone is the
HPLC method. Anthraquinones are a class of natural products encompassing several hundreds of compounds,
differing in the nature and positions of substituent groups. Many anthraquinones have potential therapeutic
value, since antimicrobial, insecticidal, antitumor, anticongestive, hypotensive and sedative properties have
been assigned to these compounds. 
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INTRODUCTION nutritive chemicals that produce definite physiological

Bitter melon grows in tropical areas, including parts diseases. Antibacterial, antineoplastic, antiviral and
of the Amazon, East Africa, Asia and the Caribbean and antimutagenic activities of the plant have also been
is cultivated throughout South America as a food and reported [6].
medicine. It's a slender, climbing annual vine with long- Phytochemicals are protective and disease
stalked leaves and yellow solitary male and female flowers preventing particularly for some forms of cancer and heart
borne in the leaf axils. A leaf is employed for diabetes; as disease [7]. Anthraquinone that are used for medical
a carminative for colic; topically for sores, wounds and purposes found to be naturally occurring implants and are
infections; internally and externally for worms and not made through chemical reactions. However, even in
parasites; as an emmenagogue and as an antiviral for medical use, the substance still does have side effects.
measles, hepatitis and feverish conditions. 

The plant secondary metabolites are important  for MATERIALS AND METHODS
the human consumption as food and used in the
pharmaceutical industry require special attention [1]. Collection of Plant: The plants were collected from
Phytosteroids are pharmalogically  important  for  human Botanical garden, St. Thomas College, Bhilai and
life [2]. Many in vivo clinical studies have demonstrated identified through BSI (Botanical survey of India, Kolkata)
the relatively low toxicity of all parts of bitter melon plant which were used for further work. 
when ingested orally. The fruit has also shown the ability
to enhance cells for uptake of glucose, [3] to promote Leaf and Callus Extract Preparation: The leaves were air
insulin release and potentiate the effect of insulin [4]. dried and 10 gm crushed leaves were soaked in methanol
Alpha and beta  momarcharin  are  two  proteins  found  in (100% Pure) and distilled water for 72 hrs before
bitter melon, which are known to inhibit the AIDS virus extraction. Then methanol extract was concentrated to
[5]. The medicinal values of Bitter melon lies in the dryness in rotary evaporator and then was stored in 4 °C
bioactive phytochemical constituents that are non until use. 

effects on human body and protect them from various
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Induction of Callus Leaf of the Bryonia lacinosa were RESULT AND DISCUSSION
used as explants. Explants were surface sterilized with
70% alcohol and 0.1%mercuric chloride and then washed The preliminary analysis was done by some standard
with sterile distilled water to remove traces of mercuric chemical test. This revealed the presence of
chloride. The leaf were then placed on MS medium 8 anthraquinone, flavonoids, phenols, tannins and steroids
containing 3% sucrose, 0.8% agar supplemented with in leaf and callus cultures. The result of the Phytochemical
various concentrations of Auxins and cytokinins growth screening of Momordica charantia was presented in
regulators, namely 2,4-D and Kin (1-4mg/l) were added Table 1. The aqueous extract of plant leaves was found to
individually or in combinations. The pH of the medium contain Alkaloids, anthraquinone flavonoids, phenols,
was adjusted to 5.7 before gelling with agar and sterols and tannins. The aqueous extract of plant callus
autoclaved at 121oc for 30 minutes. All the cultures tubes was showed the presence of alkaloids, anthraquinone
were plugged with Aluminium foil and were incubated in flavonoids, phenols, sterols and  tannins  was  present
growth room at temperature of 24+2°C and relative (Fig 1A) extract. The assorted phytochemicals are
humidity 70+5%, a photoperiod from cool white florescent common compounds to give pharmacological benefit.
tubes giving 2000 lux at culture level. The cultures were However, there were certain compounds present in this
maintained by regular subculture at 6 week intervals on plant are likely to be different from the other plants.
fresh medium with the same composition. Growth Therefore, they can be recommended to be used as
parameters of callus were recorded at an interval of `15 therapeutic agent to certain illnesses Still, there are
days from the date of inoculation. primary factors influencing the variability of

Identification and Conformation of Secondary maturity, soil conditions, fertilization, irrigation, pesticide
Metabolites: The extract of leaf and callus were screened utilization, disease and pests, location and climate and
for phytochemical analysis for phytoconstituents using season [11]. Thus, these factors can be applied to improve
standard procedure of analysis [8-10]. and enhance phytochemical content in plants.

The qualitative analysis of flavonoids and phenols However there are possibilities for the presence of
was done by thin layer chromatography technique on other compounds in Bitterguord. Sugar and
silica gel( Hi- Media) plates. Exactly 10 l of each of the carbohydrates may as well presence in Bitterguord due to
standard along with samples were applied in triplicate on the sweet odour released during concentrating the filtrate.
TLC plates. The plates were developed in a solvent However a tests need to be carrying out to prove the
system of toluene: ethyl acetate: formic acid (4.5: 3: 0.2) at presence of sugar and carbohydrates. Plants are
25 ± 2°C temperature and 40% relative humidity and conceived as sources of antioxidants due to presence of
allowed to travel up to a distance of 8 cm. After polyphenols and flavonoids which possess wide
development, the plates were dried in air and the spots biological properties [12]. Recent studies showed that
were visualised by exposure of the plates to UV light. many anthraquinone and related phenols contribute

Standard solution preparation: A stock solution of significantly to the total antioxidant activity of many
Anthraquinone was prepared by dissolving 10 mg of plants [13]. The qualitative analysis of anthraquinone was
accurately weighed Anthraquinone in methanol and
making up the volume to 10 ml with methanol to get the
final concentration of 1 mg/ml.

Quantitaive Analysis by HPLC: A gradient HPLC system
with ODS C  column (250x 4.6mm) was used. The HPLC18

system was equipped with software. The mobile phase
components acetonitrile: methanol: water ( 99:9:01) were
filtered through 0.2 m membrane filter before use and
were pumped out the solvent reservoir at a flow rate 1
mg/ml. The Hamilton syringe was used for injecting 20 ìl
of samples and eluted isocratically. The column
temperature was maintained at 27°C.

phytochemicals in plants comprising genotype, size and

Table 1: Components of leaf and callus of Bitter guord (Momordica
charantia) based on the preliminary phytochemical screening

Secondary metabolites leaf Callus

Alkaloids Aqueous extract Aqueous extract

Hager’s
Reagent + +
Mayer’s reagent + +
Anthraquinones + +
Flavonoids + +
Phenolics + +
Steroids + +
Tannins + +
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Fig. 1: (A) Phytochemical analysis in Aq. Extract 
(B) TLC analysis of anthraquinone

Table 2. HPLC analysis of different samples

Sample Retention
Samples concentration time (min) Area(mAbs)

Ánthraquinone standard 5% 2.017 56.628
Leaf extract 81.2% 3.728 919.510
Callus extract 2.7% 2.157 30.638

done by TLC. The leaf extract and callus extract sample
showed pink colour spot indicating the presence of
anthraquinone  in  the  leaf  and  callus  extract  sample
(Fig-1B). No marked variability was observed in
anthraquinone production The Rf value was found to be
1 for leaf sample and Rf value for callus extract was found
to be 0.5.

Reversed-phase HPLC has been used in a number of
occasions for the analysis of anthraquinone in plants, it
was used to distinguish species based on the quantitative
variation of anthraquinone among them [14]. It has been
applied especially for the of flavonoid derivatives [15]. In
the present investigation, anthraquinone were quantified
254 nm using peak area by comparison to calibration
curve derived from the  anthraquinone.The  peaks  in   this

study shown marked increase in peak area in of leaves
and compared with standard quercetin (Table 2).

From the calibration curve results, the amount of
anthraquinone, in the sample injected was calculated.
Momordica charantia leaves contain anthraquinone 72%
(Fig. 2) than Momordica charantia callus. Other peaks in
both the HPLC chromatogram Momordica charantia
leaves and flowers extracts indicated the presence of
other chemical constituents. The present method was
applicable for determining anthraquinone in any aerial part
of plant material using HPLC technique.

A simple, specific, precise, accurate, rapid and
reproducible HPLC method has been developed to
quantify the active compounds in Momordica charantia.
HPLC technique is also preferred for qualitative and
quantitative estimation of anthraquinones in Rhubarb [16,
17] from natural sources. The previously reported HPLC
method required the use of a gradient elution system and
required a longer time; a total run time of approximately 60
min is required and validation of the analytical procedure
is not yet established [18]. Rheum ribes root  was  found
to  contain  a  considerable   amount   of   antharquinone

Fig. 2:HPLC chromatogram for leaf extract
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Fig. 2: HPLC chromatogram for anthraquinone standard

derivatives  in  comparism   with   the   official  rhubarb. 3. Miura, T., C. Itoh and N. Iwamoto, 2001.
The official rhubarb consists of the dried underground Hypoglycemic   activity   of   the   fruit   of   the
part  of  Rheum  palmatum  or  Rheum  officinalis, it Momordica charantia in type 2 diabetic m ice. J.
contains about 2.5 % antharanoids consisting mostly of Nutr. Sci. Vitaminol., 7(5): 340-44.
antharquinone glycosides (60-80 %) with lesser amounts 4. Ali, L., A.K. Khan, M.I. Mamun, M. Mosihuzzaman,
of anthrone glycosides (10- 25 %) and free antharquinone N. Nahar, M. Nur-e-Alam and B. Rokeya, 1993.
(about 1 %) [19]. Five anthraquinones were analysed by Studies    on   hypoglycemic  effects  of  fruit  pulp,
HPLC in R. palmatum using 84% methanol as mobile seed and whole plant of Momordica charantia on
phase [20]. normal   and   diabetic  model  rats.  Planta  Med.,

CONCLUSION 5. Zhang, Q.C., 1992. Preliminary  report  on  the  use  of

The retention time for the anthraquinone standard naturopath medicine, 3: 65-69.
was found to be 2 min, leaf extract 3.7min, callus extract 2.1 6. Jilka, C.,  B.  Strifler,  G.W.  Fortner,  E.F.  Hays  and
min. The comparative study of HPLC detection of D.J. Takemoto, 1983. In vivo antitumor activity of the
anthraquinone can be studied in Table 2. As all samples bitter melon (Momordica charantia). Cancer Res.,
have good absorption at 260 nm and 262 nm, this 443: 5151-5155.
wavelength was used for quantification. HPLC proved to  7. Lakshmi, G., G. Lakshmi, L. Anandaraj, R. Santhi and
be the accurate method for quantitative analysis of A.M. Priyadharshini, 2011. Phytochemical screening
anthraquinone  to  determine  their  concentration  in  the of  Momordica   charantia   Leaves   and   Nerium
in vitro and in vivo explants of Momrdica charantia. All oleander Leaves. Int. Research journal of pharmacy,
plant Samples contained different concentration of 2(1): 131-135.
phytochemicals while the further research should be 8. Odebiyi, A. and E.A. Sofovora, 1978. Phytochemical
carried out on the quantitative study of plant which will screening of Nigeria medicinal plants, Part 2 Lisyadia,
be an interesting area for further study. 403: 234-246. 
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