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INTRODUCTION

Plants are major sources of traditional medicines with a large 
variety of bioactive constituents, which are effective against 
different diseases. The dependence of man on plant resourc-
es is as old as the various human civilizations. Plant-derived 
drugs are still a valuable resource in the fight against serious 
diseases, particularly in developing countries. Since ancient 
times, higher plants have played a dominant role in the preser-
vation of human health as sources of medicinal compounds.1

Medicinal plants are used by people all over the world to 
treat a variety of human and animal diseases. These bioactive 

constituents are responsible for the plants’ major biological 
activities. Medicinal plants are rich sources of antibacterial 
and antifungal agents and are used as sources of potent and 
beneficial drugs in many countries.2

Some ornamental plants  are  grown for medicinal purposes 
because they contain a variety of bioactive compounds such 
as phenolic compounds, carotenoids, antioxidants, essential 
oils, and other secondary metabolites.3 Ornamental plants 
like Ocimum sp., Nicotiana sp., Ixora, Aloe vera, Agave, etc. 
Roses, nasturtium, hibiscus, marigold, Calendula, and other 
ornamental flowers are widely cultivated in homes and have 
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ABSTRACT
Introduction: Morphological characters of plants to assess the differences or similarities in plant taxa and use these characters 
for plant identification. And also an attempt is made in the present study to analyze the functional group of active compounds 
present in the leaf and stem extract of selected species of Portulacaceae. 
Objective: To study morphological, phytochemical and Fourier-transform infrared spectroscopy (FTIR) spectroscopic analysis 
of selected species of Portulaceae.
Methodology: Physical examination and measurement of physiognomic features of fresh floral and vegetative sections of the 
plants were used to conduct a morphological study on the genus Portulaca. Phytochemicals were screened and analyzed with 
standard methods. 2,2-diphenyl-1-picrylhydrazylquenching assay were selected to investigate antioxidant free radical scaveng-
ing activity respectively.
Result: Morphologically they are dissimilar. Leaves are needle in P. grandiflora and obovate in P. umbraticola. Petals are numer-
ous in P.grandiflora and 5 in P. umbraticola. The result of preliminary phytochemical screening indicated that leaf and stem of 
both species. Both plants were free from steroids. Moreover, quantitative estimation of phytochemicals also exhibited that leaf 
and stem of both species. Secondary metabolites, which are abundant in plants and have fascinating biological activities, are 
an important source with a variety of structural arrangements and properties. They have a rich source of protein and have high 
antioxidant scavenging activity. 
Conclusion: Both species of Portulacaceae carry rich protein and have high therapeutic values. Therefore further efficacy and 
safety studies are encouraged on this potential herb with the hope of replacing some less effective ones in clinical practice es-
pecially for antidiabetic and anticancer.
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a variety of medicinal uses. Furthermore, plant-based rem-
edies can be much less expensive and have less side effects 
than pharmaceutical-based medications in terms of protect-
ing against free radicals. 

Phytochemicals are compounds found in medicinal plants, 
leaves, vegetables, and roots that act as a protective mecha-
nism and provide protection against a variety of diseases. 
Phytochemicals are primary and secondary compounds. 
Chlorophyll, proteins and common sugars are included in 
primary constituents and secondary compounds have ter-
penoid, alkaloids and phenolic compounds.4 According to 
some generous estimates, almost 80% of the present day 
medicines are directly or indirectly obtained from plants.5

Any material that delays or inhibits oxidative damage to a 
target molecule is considered an antioxidant.6 The main char-
acteristic of an antioxidant is its ability to trap free radicals. 
Antioxidant compounds such as phenolic acids, polyphenols, 
and flavonoids scavenge free radicals like peroxide, hydrop-
eroxide, and lipid peroxyl, inhibiting the oxidative processes 
that cause degenerative diseases.7 

FTIR used for the identification of functional groups of the 
compounds present in the sample.8 FTIR enables infrared 
spectrum measurements to be done quickly and accurately 
on a wide variety of biological specimens.9

Plant based medicines are safe and effective for the treat-
ment of many ailments. Phytochemical screening is helpful 
to detect the various important compounds which could be 
used as the base of modern drugs for curing various diseases. 
Keeping this in mind the investigator selects the two plants 
from Portulacaceae the purslane family of flowering plants, 
in the order Caryophyllales. 

Portulaca grandiflora, Hook.is a common garden plant in 
Japan. The entire plant is depurative. Hepatitis, cirrhosis of 
the liver with ascites, swelling, and pain in the pharynx are 
all treated with it. Externally, the fresh juice of the leaves and 
stems is used to treat snake and insect bites, burns, scalds, 
and eczema.

Portulaca umbraticola, also known as the wing pod purs-
lane, is a perennial succulent in the genus of flowering plant 
Portulaca. While it is easy to confuse this species with P. ol-
eracea, the foliage of this species is much smaller and wider 
than that of other species. Roots are edible. In reality, it con-
tains more nutrients than spinach. It has no bitter taste and 
can be consumed raw or fried. It’s best for soups and stews 
because of its mucilaginous consistency. Seeds can be eaten 
raw or ground and used to make bread. Hence, the present 
work is aimed at with the following objectives

• To find out the Morphological characters to eliminate 
possible confusion to identify them.

• To assess the status of phytochemical properties of 

leaf and stem of Portulaca grandiflora and Portulaca 
umbraticola.

• To analyze the phytochemicals quantitatively.
• To identify the functional group of phytochemicals by 

using FTIR spectroscopy.
• To evaluate the antioxidant activity of leaf and stem 

samples of Portulaca grandiflora and Portulaca um-
braticola by using DPPH free radical assay.

MATERIALS AND METHODS

Collection and processing of the plant materi-
als
Portulaca grandiflora and Portulaca umbraticola were col-
lected from the home garden of Thoothukudi. The Leaf and 
stem of Portulaca grandiflora and Portulaca umbraticola 
were cut into pieces, sun dried to reduce the moisture level. 
The plant material was pulverised after drying to obtain a 
coarser powder material, which was then deposited in an 
airtight plastic container. About 10 g of each fine powdered 
sample was weighed and separately soaked in 100 ml of 
Methanol and distilled water. These were permitted to sit at 
room temperature for 24 hours. All the extracts were filtered 
through Whatman No. 41 filter paper and the filtrate was 
used for further analysis.

Preliminary Phytochemical Screening (Qualita-
tive analysis):
The qualitative phytochemical test for tannins, saponins, 
carbohydrate, protein and phenol were carried out on the 
concentrated extracts using the standard procedures.10 flavo-
noids and quinones by Kokate.11 Coumarins, terpenoids and 
steroids are by Yadev.12 Alkaloids, carbohydrate, glycosides, 
protein and phenol were carried out on the concentrated ex-
tracts using the standard procedures to identify the constitu-
ents in leaf and stem of Portulaca grandiflora and Portulaca 
umbraticola. 

PHYTOCHEMICAL QUANTITATIVE  
ESTIMATION

Total Soluble Protein.13

100 mg of sample was homogenized in 10 ml of distilled 
water and filtered through a muslin cloth and centrifuged at 
3000 rpm for 10 minutes. To the supernatant 10% trichloro 
acetic acid (TCA) was added in 1:1 ratio and left in an ice 
bath for 30 minutes to precipitate protein. The supernatant 
was then discarded after centrifugation at 3000 rpm for 5 
minutes. In 0.1N sodium hydroxide, the precipitate was dis-
solved and diluted to a known amount. 5 mL alkaline copper 
reagent was applied to 0.5 mL protein extract. After thor-
ough mixing 0.5 ml of folin ciocalteu reagent was added and 
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allowed to stand for 30 minutes; the blue colour appeared 
and absorbance was measured at 650 nm using UV visible 
spectrophotometer (Model No: UV 2371). The analysis was 
performed in triplicates and the amount of protein was calcu-
lated and expressed as mg/g DW. 

Estimation of Carbohydrate
The total carbohydrate content was determined.14 An aliquot 
of 1ml sample (1mg/ml) was mixed with 5ml of 5% phenols 
and conc. Sulfuric acid. Tubes were vortexed and incubated 
for 15 minutes at a boiling water bath. After cooling to room 
temperature, the absorbance was measured against blank at 
490 nm using a UV-VIS spectrophotometer.

Total flavonoid.15

Procedure
100 mg of sample was homogenized with 10 ml of distilled 
water and filtered through muslin cloth. 0.5 ml of extract was 
added with 2.5 ml distilled water and mixed. After 6 minutes, 
0.15 ml NaNO was added and again after 6 minutes, 0.3 ml 
of 10% AlCl3 was added. After 5 minutes 1 ml of 1M NaNH 
and 0.5% ml of water were added. The absorbance against 
a blank was measured at 510 nm after the solution had been 
thoroughly mixed. Quercetin was used as standard and the 
results were expressed as mg quercetin equivalents (QE)/g 
dry weight

Vitamin-C (Ascorbic acid)16

100 mg of each sample was homogenized with 10 ml of 5% 
trichloro acetic acid (TCA). The homogenate was centri-
fuged at 3000 rpm. To 2 ml of protein free supernatant, 1 
drop of indophenol reagent and 0.5 ml of DT reagent were 
added and incubated at 10°C for 1 hour. Then cooled in an 
ice bath and 2.5 ml of 85% sulphuric acid was added. Af-
ter intermittent shaking for 30 minutes (until red colour ap-
peared), 30 absorbance was measured at 540 nm. L-ascorbic 
acid was used as standard and the results were expressed as 
mg/g DW.

Vitamin E (Tocopherol).17

The sample (2.5 g) was homogenized in 50 ml of 0.1 N sul-
phuric acids and allowed to stand overnight. The content in 
the flask was shaken vigorously and filtered through What-
man No.1 filter paper. Aliquots of the filtrate were used for 
estimation. Into stoppered centrifuge tubes, 3 ml of extract 
and 3 ml of water were pipetted out separately. To both the 
tubes, 3 ml of ethanol and 3 ml of xylene were added, mixed 
well and centrifuged. The Xylene (2.0 ml) layer was trans-
ferred into another stoppered tube. To each tube, 2.0 ml of 
dipyridyl reagent was added and mixed well. The mixture 
(3 ml) was pipetted out into a cuvette and the extinction was 
read at 460 nm. Ferric chloride solution (0.66 ml) was added 

to all the tubes and mixed well. After 15 minutes, the red 
colour formed and read at 520 nm.

ANTIOXIDANT ACTIVITY

Crude sample extracts were prepared by pouring 100ml 
of distilled water in a conical flask containing 10g of 
each sample separately in the ratio of 10:1 (V/W). After 
24 hours, the mixture was filtered through whatman no:1 
filter paper and the filtrate was  evaporated to dryness. 
Crude (aqueous) extracts of all samples (1mg/ml) were 
used for the determination of free radical scavenging ac-
tivity.

Free radical scavenging assay.18

Free radical scavenging assay was measured by 2-2 Diphe-
nyl, 1-picryl hydrazine (DPPH) method proposed with slight 
modifications. 1ml of aliquot of test sample was added to 
3ml of 0.004% DPPH solution prepared in methanol. The 
absorbance was measured at 517 nm after the mixture was 
vortexed for 1 minute and held at room temperature for 30 
minutes in darkness. Allow absorbance of the reaction mix-
ture indicated a high free radical scavenging activity. Ascor-
bic acid was used as standard.

DPPH scavenging activity (%)
A control –A test / A control * 100 Where, A control is the 
absorbance of the DPPH solution without test solution. A test 
is the absorbance of DPPH with the test solution. Aqueous 
extract was used as blank.

FT-IR Spectroscopy: Using a mortar and pestle, a small 
amount of plant specimen powder was combined with KBr 
salt and compressed into a thin pellet. Infra-red spectra were 
recorded as KBr pellets on a Thermo Scientific NicotiS5ID1 
transmission, between 4000-400 cm-1.

RESULT 

The morphological characters of the studied taxa are pre-
sented in (Table1). Both taxa were ornamental perennial 
herbs. In P.grandiflora stem are whitish herbaceous, pros-
tate, cylindrical thick and succulent with scarcious or hairy 
stipular appendage. Leaves are needle like, simple alternate 
one leaf per node along the stem, small group at the end of 
the branched. The flowers are solitary, axillary, bisexual, 
small groups at the end of branches, but flowers only flour-
ish one after another and come in various colours. Flowers 
bracteates, hermaphrodite, actinomorphic, showy, complete 
and hypogynous. The lifespan of flowers is one day they 
are open during day time. Subconnate at the base, sepals 2, 
green in colour persistent, united at the base. Petals many, 
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obovate with entire margin. Stamens 8-9 in one whorl, ad-
nate to petals inserted on calyx, filaments basally connate, 
about 2.5-6 mm long, anthers 2-4 locular, dorsifixed. Semi 
inferior, unilocular ovary with 4-many ovules on free cen-
tral placentation, type 5 fid, 8-13 mm long, stigmas 5 linear, 
2.5-3 mm long. (Table 2)

QUALITATIVE PHYTOCHEMICAL SCREENING

The preliminary phytochemicals screening of leaf and 
stem of selected plants such as Portulaca grandiflora and 
Portulaca umbraticola were presented in Table 3. Leaf 
samples of P.grandifloracontain Flavonoids, Alkaloids, 
Glycosides, Terpenoides, Betacyanin and Quinones were 
present in aqueous solution. Flavonoids, Alkaloids, Gly-
cosides carbohydrates Terpenoides, Quinones and Anth-
raquinone were present in Methanol extract. Leaf extract 
of P. umbraticola containing Alkaloids, Glycosides, Pro-
tein, Terpenoids, and Betacyanins were present in aque-
ous solution. Alkaloids, Glycosides, Coumarins and Anth-
raquinone were present in methanol extract. Stem samples 
of P.grandiflora contain Alkaloids, Protein and Betacya-
nin were present in aqueous solution. Flavonoids, Alka-
loids, Carbohydrates, and Anthraquinone were present in 
methanol extract. Stem of P. umbraticola possible pres-

ence of Saponins, Flavonoids, Alkaloids, Carbohydrates, 
Betacyanin and Anthraquinone in the methanol extracts. 
Alkaloids and Anthraquinone were present in aqueous ex-
tracts. The result of preliminary phytochemical screening 
indicated that tannins, saponin, phenol and steroids are 
totally absent in both the species. 

QUANTITATIVE ANALYSIS

More amount of Protein was observed in the stem than the 
leaf. Carbohydrates and Flavonoids were poor in all the 
samples. Vitamin E is higher than Vitamin C. The level is 
maximum in all the samples. Carbohydrates are very less. 
The results were presented in Table 4. The results of anti–
oxidant DPPH scavenging activity shows more percentage 
in stem than leaf of P.umbraticola. In Portulaca pilosa leaf 
shows more than stem. The result is present in Table 5. 
Based on the peak value in the infrared radiation region, the 
FTIR spectrum was used to classify the functional group 
of the active components. The results of FTIR peak val-
ues and functional groups were represented in Table 6-9. 
Fig.1-4. The FTIR spectrum confirmed the presence of al-
cohols, phenols, alkanes, alkynes, alkyl halides, aldehydes, 
carboxylic acids, aromatics, nitro compounds and amines 
in different samples.

Table 1: Morphological characters of selected species of Portulacaceae
Characters P.grandiflora P.umbraticola

Stem Strength Prostrate Prostrate

Colour Whitish Reddish

Texture Smooth Smooth

Leaf Arrangement Alternate Alternate

Composition Simple Simple

Shape Needle Obovate

Margin Entire Entire

Base Round Round

Flower Position Axillary Axillary

Calyx colour Green Green

Calyx  Type persistent, united at the base Broad based welded to the ovary

Corolla colour Various colour Various colour

Corolla Shape obovate with entire margin obovate with bi or tri lobed

Stamen number 8-9 6-12

Stigma 5 4-6

Table 2: Quantitative macromorphological measurements of studied taxa
PLANT PARTS Size

P.grandiflora P.umbraticola

Shoot length 13.47±4.64209 Cm 15.06±4.510285

Shoot width 1.4±0.362093 Cm 0.91±0.191195

Nodal space 0.15±0.152388 Cm 0.9±0.309121
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PLANT PARTS Size

P.grandiflora P.umbraticola

Leaf length 4.15±0.62388 Cm 3.15±0.52388 Cm

Leaf width 0.96±0.084327 Cm 1.65±0.310813

Leaf area 0.611±0.276223 Cm 1.215±0.340857

Calyx length 0.711±0.276223 Cm 1.611±0.476223 Cm

Corolla length 2.611±0.376223 Cm 3.611±0.176223 Cm

Table 3: Preliminary phytochemical screening of selected plant species of Portulacaceae
TEST Portulaca grandiflora Portulaca umbraticola

Leaf Stem Leaf Stem

Aqueous Methanol Aqueous Methanol Aqueous Methanol Aqueous Methanol

Tannins _ _ _ _ _ _ _ _

Saponins _ _ _ _ _ _ _ +

Flavanoids + + _ + _ _ _ +

Alkaloids + + + + + + + +

Glycosides + + _ _ + + _ _

Phenol _ _ _ _ _ _ _ _

Steroids _ _ _ _ _ _ _ _

Carbohydrates _ + _ + _ _ _ +

Protein _ _ + _ + _ _ _

Coumarins _ _ _ _ _ + _ _

Terpenoids + + _ _ + _ _ _

Betacyanin + _ + _ + _ _ +

Quinones + + _ _ _ _ _ _

Anthraquinone _ + _ + _ + + +

Table 4: Quantitative analysis of phytochemical from selected species of Portulacaceae
Qualitative analysis P.grandiflora

Leaf/100g
P.grandiflora

Stem/100g
P.umbraticola 

leaf/100g
P.umbraticola 

Stem/100g

Protein 43.27 63.38 37.29 57.40

Carbohydrate 0.0043 0.0116 0.0043 0.007

Flavanoid 0.0022 0.0022 0.0038 0.0051

Vitamin –C 0.033 0.033 0.024 0.048

Vitamin –E 0.308 0.147 0.364 0.317

Table 5: DPPH scavenging activity of selected species of Portulacaceae
Portulaca grandiflora Portulaca umbraticola

Leaf Stem Leaf Stem

66.2% 73.3% 16.3 63.4

Table 6: FTIR interpretation of P. grandiflora leaf
Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

1 4000-3000 Cm-1 3866.05 O-H Stretching Alcohol

2 3734.90

3 3502.49

Table 1: (Continued)
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Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

4 3000-2500 Cm-1 2974.03 C-H stretching Alkane

5 2885.31

6 2500-2000 Cm-1 2311.53 O=C=O Stretching Carbon dioxide

7 2000-1650 Cm-1 1747.39 C=O Stretching Anhydride

8 1679.88 C=N Stretching Imine/Oxime

9 1642.27 C=O Stretching σ-Lactam

10 1600-1300 Cm-1 1511.12 N-O Stretching Nitro compound

11 1379.01 C-H Stretching Aldehyde

12 1400-1000 Cm-1 1338.51 S=O Stretching Sulfonyl Chloride

13 1317.29

14 1163.96 C-O Stretching Tertiary alcohol

15 1082.96 Primary alcohol

16 1000-650 780.15 C=C bending Alkane

17 689.50 C-Br Stretching Halo Compound

18 517.18

Table 7: FTIR interpretation of P. grandiflora Stem
Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

1 4000-3000 Cm-1 3736.82 O-H Stretching Alcohol

2 3565.17

3 3502.49 N-H Stretching Amine Salt

4 3000-2500 Cm-1 2885.31 C-H stretching Alkane

5 2400-2000 Cm-1 2360.71 O=C=O stretching Carbon dioxide

6 2000-1650 Cm-1 1747.39 C=O Stretching  σ lactone

7 1712.67 C=O Stretching α – β unsaturated ester

8 1687.60 C=N Stretching Imine/Oxime

9 1642.27 C=O Stretching σ-Lactam

10 1600-1300 Cm-1 1548.73 N-O Stretching Nitro compound

11 1510.16

12 1303.16 C-H Bending Aldehyde

13 1338.51

14 1400-1000 Cm-1 1163.10 C-O Stretching Alyphatic ester

15 1085.85

16 1000-650 689.50 C-Br Stretching Halo Compound

17 653.82

Table 8: FTIR interpretation of P. umbraticola leaf
Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

1

4000-3000 Cm-1

3898.83

O-H Stretching Alcohol

2 3734.90

3 3565.17

4 3275.87

5 3117.72

Table 6: (Continued)
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Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

6 3000-2500 Cm-1 2976.92 C-H Stretching Alkane

7 2885.31

8 2833.24 Anhydride

9 2500-2000 Cm-1 2311.53 O=C=O Stretching Carbon dioxide

10 2000-1650 Cm-1 1921.93 C=O Stretching Aromatic compound

11 1866.97 Anhydride

12 1842.86

13 1795.60 Conjugated  Anhydride

14 1747.39 Esters

15 1712.67 α – β unsaturated ester

16 1680.85 Conjugated aldehyde

17 1600-1300 Cm-1 1604.66 C=C Stretching α – β unsaturated 
Ketone

18 1454.23 N-O Stretching Nitro Compound

19 1431.08

20 1392.51

21 1338.51 C-H Bending Alkane

22 1400-1000 Cm-1 1316.33 O-H bending Phenol

23 1163.96 C=O Stretching Ester

24 1120.56 Secondary alcohol

25 1082.96

26

1000-650 Cm-1 966.27 C=C Bending

27 689.50 C-Br Stretching Halo Compound

28 653.82

Table 9: FTIR interpretation of P. umbraticola stem
Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

1 4000-3000 Cm-1 3865.08 O-H Stretching Alcohol

2 3736.82

3 3545.88

4 3000-2500 Cm-1 2976.92 C-H stretching Alkane

5 2885.31

6 2500-2000 Cm-1 2311.53 O=C=O Stretching Carbon dioxide

7 2000-1650 Cm-1 1747.39 C=O Stretching Conjugated acid halide

8 1713.64 Aliphatic Ketone

9 1686.63 C=N Stretching Imine/Oxime

10 1600-1300 Cm-1 1604.66 C=C Stretching α – β unsaturated Ketone

11 1510.16 N-O Stretching Nitro compound

12 1418.55 C-H Bending Alkane

13 1394.44 Aldehyde

14 1338.51 S=O Stretching Sulfate

15 1316.33 O-H bending  alcohol

Table 8: (Continued)
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Sl. No Frequency Range Absorption Cm-1 Functional Group Compound Class

16 1400-1000 Cm-1 1163.00 C=O Stretching Ester

17 1081.99 Aliphatic ether

18 1000-650 Cm-1 982.66 C=C Bending alkene

19 780.15

20 690.47 C-Br Stretching Halo Compound

21 640.32

22 592.11

Table 9: (Continued)

DISCUSSION

Morphological characters of selected species of Portu-
lacaceae were dissimilar. Leaves are needles in P.grandiflora 
Obovate in P. umbraticola. This was proven by earlier liter-
ature of Shide.19,20 Phytochemicals are substances that carry 
multiple biological properties. Preliminary phytochemical 
screening of both samples shows the possible presence of 
Alkaloids, Glycosides, Protein, Terpenoids, Coumarins, 
Carbohydrates, Anthraquinone and Betacyanins. The im-
portant thing is that Flavonoids were present in all samples.  
Flavonoids are an economically valuable main class of sec-
ondary metabolites and are good for human health and also 
help the plants to protect against adverse environmental 
conditions.21,22 By using FTIR spectrum, we can confirm 
the functional group. This result coincides with previous 
observations by various biologists.23 DPPH scavenging ac-
tivity of P.grandiflora Obovate is more than P. umbrati-
cola. 24

CONCLUSION

Morphologically they are dissimilar. Leaves are needle in  
P.grandiflora and obovate in P.umbraticola. Petals are nu-
merous in P.grandiflora petals are 5 in P. umbraticola. The 
result of preliminary phytochemical screening indicated that 
leaf and stem of both species. Both plants were free from 
steroids. Moreover, quantitative estimation of phytochemi-
cals also exhibited the leaf and stem of both species. The 
plant’s rich source of secondary metabolites with interesting 
biological activities in general these secondary metabolites 
are an important source with a variety of structural arrange-
ments and properties. They have a rich source of protein and 
have high antioxidant scavenging activity. Therapeutic value 
is also rich. Therefore further efficacy and safety studies are 
encouraged on this potential herb with the hope of replacing 
some less effective ones in clinical practice especially for 
antidiabetic and anticancer.
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