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ABSTRACT: Phoenix sylvestris Roxb, commonly known as date sugar
palm or wild date palm, grows naturally in the tropics and subtropics of
the Indian subcontinent. The present study was aimed for phytochemical

evaluation and to develop the high performance thin layer
chromatography (HPTLC) fingerprint profile of methanolic extract of P.
sylvestris at two ripening stages. The powdered plant material was
extracted using methanol. Quantitative analysis of phytochemicals and
HPTLC fingerprinting analysis were carried out. The quantitative
analysis of the phytochemicals revealed the presence of various amounts
of total phenolic, total flavonoids and total tannins. These phytochemicals
were significantly higher in the unripened stage than ripened stage. The
HPTLC fingerprinting analysis was carried for phenolic compounds by
using Camag Linomat 5 instrument which revealed the presence of
phenolic compounds in two stages of P. sylvestris. HPTLC data revealed
that unripened extract has high quality phytochemicals than ripened
extract. The phytochemical changes of P. sylvestris fruit ripening clearly
explained its growth, development and ripening stages.
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INTRODUCTION: The importance of wild plants
in subsistence agriculture in the developing world
as a food supplement and as a means of survival
during times of drought, famine has been
overlooked. The consumption of wild plants seems
more common and widespread in food insecure
areas where a wide range of species is consumed.
Local people know about the importance and
contribution of wild plants in their daily diet. Wild
plant species continue to provide important energy
and micronutrient needs during drought and social
and political unrest.
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In spite of the role of edible wild plants in the
bridging period of food shortages and providing
dietary variety, very little attention has been given
to the inventory and conservation of such species.
Compositional knowledge of these plant materials
could help in developing technological processes to
make the plant material edible and more
digestible.*

Phoenix sylvestris Roxb., commonly known as date
sugar palm or wild date palm, grows naturally in
the tropics and subtropics of the Indian
subcontinent and is also cultivated for its edible
fruits and to provide ingredients for sweets and
beverages. Fruits of the plant are used to treat back
pain, stomachache, toothache, headache, arthritis,
pain of buttocks, fever, piles, nervous debility, and
as a nervine tonic, restorative, sedative in
ethnomedicine. >3 *°
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The present study was aimed to perform the
Quantitative  Analysis of phytochemicals of
Phoenix sylvestris at two ripening stages. Fruit
extraction has been done to identify the chemical
constituents and HPTLC fingerprinting of fruit
extracts has been performed which may be used as
markers for quality evaluation and standardization
of the drug.

MATERIALS AND METHODS:

Collection of Plant Material: Mature, unripened
fruits of P.sylvestris were collected from
Ramannapalem, West Godavari District, Andhra
Pradesh.

Extraction: The pulp of the fruits were separated
from the pit and grounded. The powdered pulp
(230g) was macerated using 1000mL of methanol
with occasional stirring at room temperature. The
extract was then filtered using sterilized cotton
filter. A rotary evaporator was used to remove the
solvent at 40° C and 50 r.p.m under reduced
pressure.’

Quantitative analysis of Total Phenolics: The
amount of total phenolics in the extract was
determined according to the Folin- ciocalteu
procedure with slight modifications.” Samples
(100ul) were introduced into test tubes, 2.5 ml of
Folin ciocalteu reagent and 2ml of sodium
carbonate (7.5%) were added. The tubes were
mixed and incubated for 15 minutes at 45°C.
Absorption at 765 nm was measured. Total
phenolic contents were quantified through a
calibration curve obtained from measuring the
absorbance of known concentrations of a Gallic
acid standard. The results were expressed as mg of
Gallic acid equivalents (GAE) per gram of extract.
All samples were analyzed in triplicates.

Quantitative analysis of Total Flavonoids: Total
flavonoid content was measured by the aluminum
chloride colorimetric assay. ® About 100pl of plant
extract was added to 10 ml volumetric flask
containing 4 ml of distilled water. To this 0.3 ml 5
% NaNO, were added. After 5 min, 0.3 ml 10%
AICIl; was added. Then after 1 min, 2ml of 1 M
NaOH was added and the total volume was made
up to 10 ml with distilled water. The solution was
mixed well and Absorbance of the mixture was
determined at 510 nm versus the prepared blanks.
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The total flavonoid content was calculated using
standard Quercetin calibration curve (range 40-
200ug/ml) and the results were expressed as
milligrams of Quercetin equivalents (QE) per gram
of extract. All samples were analyzed in triplicates.

Quantitative analysis of Total Tannin: The Total
tannin content was determined using the Folins-
ciocalteu method with slight modifications.’
Briefly, 100pl of plant extract was taken in test
tubes, 1.5 ml of Folins- ciocalteu reagent and 0.5
ml of sodium carbonate (20%) were added. The
absorbance of the sample was measured in a
spectrophotometer at 725 nm. The total tannin
content was calculated using standard tannic acid
calibration curve (range 20-100ug/ml) and the
results were expressed as milligrams of tannic acid
equivalents (TAE) per gram of extract. All samples
were analyzed in triplicates.

HPTLC Analysis: HPTLC was performed on
silica gel 60 f 254, 20X10 cm HPTLC plates (Merck,
Germany), with ethyl acetate: methanol: formic
acid: water [20:2.5:0.5:2 (v/v)] as a mobile phase.
The standard (Quercetin, Chatechin, p- Coumaric
acid, and Caffeic acid) solutions and two fruit
extracts (5.0 pL of each concentration 1 mg/mL)
were applied to the plates as 10 mm bands, sample
application with CAMAG-Linomat IV automated
spray on band applicator equipped with a 100 pL
syringe and operated with following settings: band
length 10 mm, application rate 10 sec/ pL, distance
between 4 mm, distance from the plate side edgel.5
cm and distance from the bottom of the plate 2 cm.
0. 1 CAMAG TLC Scanner 3 was used to
densitometrically to quantify the bands using WIN
CATS software (Version 4 X). The scanner
operating parameters were: (Mode: absorption /
reflection; Slit dimension; 5 x 0.1 mm; scanning
rate: 20 mm/s and monochromator band width: 20
nm at an optimized wavelength at 254 nm).

RESULTS AND DISCUSSION:

Quantitative analysis of phytochemicals: The
total phenolics assessed using colorimetric Folin—
ciocalteu phenol’s method showed that the
Unripened stage possessed a significantly higher
amount of phenolics than a ripened stage with
mean values of 8.76+0.41 and 5.39+0.72 mg
GAE/g FW given in the Table 1. Phenolic
compounds are crucial for plants growth and
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reproduction, and are produced as a response to
environmental factors (light, chilling, pollution,
etc.) and to defend injured plants. ** Our data are in
agreement with previous studies indicating that the
phenolic content in fruit of date palm decreases as
ripening progresses. ** * > Similar findings have
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been reported by Aziz et al.,'® a general decline in

total phenolic content in the pulp of banana fruit
during ripening. An apparent gradual decrease in
the total fruit phenolic concentrations, which is
connected with an increased polyphenol oxidase
activity during the ripening of the fruit.

TABLE 1: QUANTITATIVE ANALYSIS OF DIFFERENT PHYTOCHEMICALS OF P. SYLVESTRIS FRUIT EXTRACTS

Fruit pulp of Phoenix Total Phenol Total Tannin Total Flavonoid
Sylvestris (mg GAE/gm FW) (mg TAE/gm FW) (mg QE/gm FW)
Extract Extract Extract
Ripened 5.39+0.72 10.54+1.84 24.93+1.12
Unripened 8.76x0.41 48.17+1.32 61.6+0.90

The Total Flavonoid content was found to be
higher in unripened stage than ripened stage with
mean values of 24.93+1.12 and 61.6+0.9 mg
GAE/g FW. Flavonoids are well known for their
antioxidant activity. Antioxidants are specific
compounds that protect human, animal and plant
cells against the damaging effects of free radicals
(reactive oxygen species, ROS). The decline in
flavonoid content over the course of maturation
was also observed in the oil palm fresh fruit
bunches.'” The higher concentrations of flavonoid
compounds in younger (unripened stage) fruit as
compared to those in semi-ripe and fully-ripe fruits
could be explained by the fact that in the later
stages of ripening different phenolic acids might
have condensed to form complex phenolic
compounds such as tannins and lignin etc.'®

The Total Tannin content was observed to be high
in unripened stage than ripened stage with mean
values of 48.17+1.32 and 10.54+1.84 mg TAE/g
FW. The amount of total tannin content decreased
significantly during fruit ripening. The decline
tannin content may be due to increasing enzyme
activity such as anthocyanin synthase (AS) and 3-
glycosyl transferase (3GT) in the formation of
anthocyanins.*®

HPTLC finger printing: The HPTLC analysis of
Phoenix sylvestris fruit pulp extract at 2 different
ripening stages. The results showed using Ethyl
acetate: methanol: formic acid: water (20:2.5:0.5:2
(v/v). The chromatogram showed the percentage
area after scanning and visualizing the plates in
absorbance mode at 256nm (after spraying with
anisaldehyde sulphuric acid reagent). Methanolic
fruit extracts of P.sylvestris used for HPTLC
analysis. Four phenolic markers have been done in
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the same way for the comparison of phenolic
compounds in the extract (shown in Fig. 1 and
Table 2) Three dimensional representation of
HPTLC chromatogram shown in Fig. 2.

TABLE 2: HPTLC FINGER PRINT OF STANDARD
PHENOLIC ACID MARKERS SHOWED MAJOR PEAKS AT
UV 256 nm

Name of the track Rf Maximum Area (%)
Height
Catechine 0.28 470.8 89.06
p-Coumaric acid 0.28 455.1 87.94
Caffeic acid 0.43 411.9 83.26
Quercetin 0.29 707.1 92.78
Caffeicacid

Catechin
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FIG. 1: HPTLC CHROMATOGRAM OF DIFFERENT
STANDARD PHENOLIC MARKERS

The HPTLC finger print of ripened extract showed
7 peaks with different Rf values ranging from 0.06
to 0.73 at UV 256 nm (shown in Fig 3, Table 3).
The major peak at Rf 0.32 constitutes 72.79% of
the total area of the peak and peak at Rf 0.38
constitute 27.61%.
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The HPTLC finger print of unripened extract
observed 4 peaks with different Rf values ranging
from 0.33 to 0.89 (Depicted in Fig. 3, Table 4)
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moreover, the major peak at Rf 0.33 constitutes
97.06% peak area at UV 256 nm.
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FIG. 2: THREE DIMENSIONAL REPRESENTATION OF HPTLC CHROMATOGRAM OF P. SYLVESTRIS
METHANOLIC EXTRACTS WITH STANDARD PHENOLIC MARKERS MEASURED AT 256 nm

Ripened Extract

. Un-ripened Extract

FIG. 3: HPTLC ANALYSIS OF P. SYLVESTRIS FRUIT EXTRACT AT TWO RIPENING STAGES

TABLE 3: HPTLC FINGERPRINT OF RIPENED FRUIT EXTRACT OF P. SYLVESTRIS AT 256 nm

Peak Maximum Rf Height Area % Area
1 0.06 11.9 80.0 0.18
2 0.08 16.8 151.0 0.34
3 0.10 11.0 193.0 0.44
4 0.32 753.1 32239.4 72.79
5 0.38 276.8 10995.7 24.79
6 0.70 19.0 254.7 0.58
7 0.73 22.8 374.7 0.85
TABLE 4: HPTLC FINGERPRINT OF UNRIPENED FRUIT EXTRACT OF P. SYLVESTRIS AT 256 nm
Peak Maximum Rf Height Area % Area
1 0.33 709.6 46092.0 97.06
2 0.74 28.6 618.6 1.30
3 0.81 23.1 510.1 1.07
4 0.89 20.7 267.2 0.56
The analysis and quality control of herbal the ripened stage. Quantitative analysis showed that

medicines are moving a step ahead towards an
integrated and comprehensive direction, in order to
tackle the complex nature of herbal medicines.?
After performing the HPTLC analysis, it can be
suggested that extract contained different
compounds. HPTLC analysis showed that the
unripened stage has quality phytochemicals than
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unripened stage has high amount of phytochemicals
than ripened stage. This indicates the variations in
chemical constituents of both stages. Two ripening
stages show nearly similar with the Rf value of
Quercetin furthermore, these extracts may have
Quercetin derivatives.
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CONCLUSION: The present study is the first
report on thorough phytochemical evaluation and
comparative HPTLC fingerprint profiles of
unripened and ripened methanolic extracts of P.
Sylvestris HPTLC data revealed that unripened
stage has high quality phytochemicals than ripened
stage. The phytochemical changes of P. Sylvestris
extract clearly explained its growth and
development in ripening stages. These results
provide important knowledge of changes in total
phenolics, tannins and flavonoids content during
fruit growth and maturity. Unripened fruit can be a
good source of bioactive compounds. The isolation
and identification of these bioactive compounds
can be used to formulate new drugs to treat a
variety of diseases. In addition, these data are very
useful for determination of the fruit quality. HPLC
analysis is needed for the further studies.
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