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Abstract 

Phytochemical studies carried out on the Phragmites karka plants have demonstrated a wide variety of the 

bio molecules present in the plants which may be responsible for their use in traditional medicine. Through 

various bioassays, different biologically active compounds were identified. Since bio autography was used 

to monitor the wound healing activity of the extract, this shows that bioassays can be used as a guide during 

isolation. Although a p-coumaric acid compound isolated in this study was not identified due to a 

contaminant, this study shows that there is a biologically active compound belonging to the phenolic 

derivative which may be unique. Further work is required to identify the specific phenolic and to determine 

if it is indeed unique and a good candidate for the treatment of infected wounds. 
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INTRODUCTION  

The primary function of the skin is to serve as a 

protective barrier against the environment. Loss of 

the integrity of large portions of this barrier -as a 

result of injury or disease- may lead to major 

complications or even death. The ability of the skin 

to repair any wound is therefore a main skin “duty” 

in order to keep a proper homeostasis. Wound 

healing represents therefore a major organ functional 

ability of the skin in humans as well as in mammals. 

Skin repair is a multistep complex biological process 

that requires a close interaction of multiple cell types 

in a highly coordinated program. It involves 

hemostasis, inflammation, angiogenesis, migration 

and proliferation of progenitor cells, as well as 

production and remodeling of the extracellular 

matrix (ECM). As a peculiar example recent studies 

have allowed a better understanding of the 

intervention of distant stem cells derived from 

distant tissues such as bone marrow in order to allow 

cutaneous healing. Abnormalities of wound healing 

are very common. These lead mainly to impaired 

repair that itself provokes chronic ulcers. The causes 

of such healing delays are multiple. During the work 

of this PhD, we chose to focus on the mechanisms 

implicated in a severe circumstance of wound 

healing delay, namely sickle cell disease. We also 

extended my work toward the implication of a new 

pathway implicated in cutaneous repair, namely 

mineralocorticoid receptor (MR) activation. Such 

pathway may play a beneficial role in important 

disease with healing delay such as diabetes and skin 

adverse reactions to glucocorticoid treatments. Skin 

wound healing is a fascinating mechanism and 

represents an evolutionary advantage not only for 

mammals. Owing to its essential functions as a 

physical, chemical, and bacterial membrane, the 

healing of skin wound is an significant step in 

finalizing survival of wound closure. Despite a large 

body of literature surrounding pathways for wound 

healing, there are still many concerns. The 

physiological regulation of skin wound healing is a 

complex process, based on multiple forms of cells 

and mediators interacting in a highly sophisticated 

sequence of time. While such connections are 

essential during the healing phase, flexibility is high 

and certain cells or mediators may take on roles or 

signalling without any complications. The purpose 
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of the following update on skin wound healing is to 

focus on the different phases briefing the reader on 

actual knowledge and new insights. At the end, this 

update will briefly focus on 3 topics of high interest, 

i.e., scarring, tissue engineering in skin wound 

repair, and plasma application in skin wound healing 

(Sorg et al., 2017). 

One of the main reasons for skin wound healing 

seems to be the restoration of the barrier function in 

order to prevent further damage or infection. This 

requires the distinct interplay and crosstalk of a 

multitude of cells and mediators from the very onset. 

However, prolonged wound healing phases or 

excessive responses of the organism to the injury 

impede normal wound healing and might be 

associated with scarring. In this context, the 

transition from the inflammatory to the proliferative 

stage of wound repair is a topic of intensive current 

research (Landen et al., 2016). First of all, skin cells 

are exposed to acute phase signals such as damage-

associated molecular patterns or pathogen-specific 

molecular patterns, which are recognized on their 

parts by toll-like receptors initiating and 

perpetuating inflammation (Strbo et al., 2014; 

Takeuchi et al., 2010). Leukocytes, especially 

neutrophil granulocytes, transmigrate alongside an 

increasing gradient of chemokines until arrival at the 

site of injury (Sinno and Prakash, 2013; Vestweber, 

2015). In addition, neutrophils secrete many pro-

inflammatory cytokines and thereby amplify the 

inflammatory response (Eming et al., 2014). The 

influence of cytokines and chemokines in wound 

repair has been extensively reviewed elsewhere 

(Eming et al., 2007; Werner et al., 2003). Activated 

regulatory T cells are part of the adaptive immune 

system. Aside from leukocytes, regulatory T cells 

are able to regulate tissue inflammation via the 

attenuation of the interferon-γ production and the 

accumulation of pro-inflammatory macrophages. It 

is assumed that this effect is mediated by the 

epidermal growth factor receptor pathway, which is 

coopted for the facilitation of skin wound repair 

(Nosbaum et al., 2016). 

 

MATERIALS AND METHODS 

Collection and Authentication of plant material 
 Plant Phragmites karka was collected from 

local area of Bhopal (M.P.) India. Herbarium of 

plant was prepared graciously and submitted to 

Department of Botany, Saifia College of Science, 

Bhopal India, for authentication. Plants were 

authenticated by Dr. Saba Khan, Head, Department 

of Botany, Safia College of Science, Bhopal, India.  

 

Plant extraction 

 In present study, plant material was extracted 

by continuous hot percolation method using Soxhlet 

apparatus (Kokate, 1994). Powdered material of 

Phragmites karka was placed in thimble of soxhlet 

apparatus. Soxlation was performed at 60°C using 

petroleum ether as non-polar solvent. Exhausted 

plant material (marc) was dried and afterward re-

extracted with ethyl acetate and methanol solvent. 

For each solvent, soxhlation was continued till no 

visual colour change was observed in siphon tube 

and completion of extraction was confirmed by 

absence of any residual solvent, when evaporated. 

Obtained extracts was evaporated using rotary 

vacuum evaporator (Buchi type) at 40°C. Dried 

extract was weighed and percentage yield for each 

extract was determined using formula: 

100
usedMaterialPlantofWeight

extractofWeight
Yield%   

 Prepared extracts were observed for 

organoleptic characters (percentage yield, colour and 

odour) and were packed in air tight container and 

labelled till further use (The Ayurvedic 

Pharmacopoeia of India). 

 

Qualitative phytochemical estimation of extracts 

The plant drugs show miraculous cure and 

prevention over many diseases due to the presence 

of phytoconstituents. Many of the phytoconstituents 

at minute quantities itself shows an effective 

therapeutic activity. It is perhaps obvious that 

different species of plants would have different 

chemical profiles. However, these differences can 

extent to different varieties or even the same variety 

grown in a different location or harvested at 

adifferent time of the year. Different plant parts, 

such as roots, leaves, flowers andseeds can also have 

strikingly different profiles. The renaissance of 

herbal medicine in primary health care creates 

ademand for studies in the science of 

pharmacognosy. From the practical perspectivethis 

includes quality control (identity, purity and 

consistency), efficacy and safety. In indigenous 

traditional system of medicine, the drugs are 

primarily dispensed as water decoction or ethanolic 
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extract. Fresh plant parts, juice or crude powder are 

ararity than a rule. Thus, whenever medicinal plant 

parts are subjected to chemical and pharmacological 

screening it becomes an essential prerequisite to 

establish the botanical identity of the plant material 

and it should be free from harmful materials like 

pesticides, heavy metals, microbial or radioactive 

contamination (Kamboj., 2000). 

 In order to identify various phyto-

constituents namely alkaloids, terpenoids, 

glycosides, steroids, triterpenoids, flavonoids, 

carbohydrates, saponins and tannins in different 

extracts, phytochemical screening was performed 

using standard procedures (Trease and Evans, 

1989; Kokateet al., 2006). 

 

Quantitative Phytochemical Estimation 

Total Phenolic Content Estimation (Ainsworth et 

al., 2007; Alhakmani, 2013) 

Prepare different concentration of Gallic acid (20 to 

100μg/ml) in methanol. Prepare test sample in 

methanol or, solvent of near about same polarity 

(100μg/ml). Add 0.5 ml of different concentrations 

of Gallic acid/ test sample with 2 ml Folin-Ciocalteu 

Reagent (1:10 in deionized water) Add 4 ml of 

sodium carbonate solution. Incubate at room 

temperature for 30 min with intermittent shaking. 

Take absorbance at 765 nm (due to developed blue 

colour) using methanol as blank.  Prepare standard 

curve for different concentration of Gallic acid, and 

find out line of regression. Put absorbance of test 

sample in line of regression of standard curve of 

gallic acid. Calculate total phenolic content. Express 

as mg/gm or, μg/mg galic acid equivalent.  

 

Total Flavonoid Content Estimation (Zhishenet 

al., 1999) 

Prepare different concentration of Rutin 

(20to100μg/ml) in methanol. Prepare test sample in 

methanol or, solvent of near about same polarity 

(100μg/ml). Mix 0.5-mL aliquot of appropriately 

diluted sample solution with 2 ml of distilled water 

and subsequently with 0.15 mL of a 5% NaNO2 

solution. After 6 min, add 0.15 ml of a 10% AlCl3 

solution and allow standing for 6 min, and then 

adding 2 ml of 4% NaOH solution to the mixture. 

Immediately, add water to bring the final volume to 

5 ml, and then mix the mixture thoroughly and 

allowed to stand for another 15 min. Take 

absorbance of the mixture at 510 nm versus a 

prepared water blank. Prepare standard curve for 

different concentration of Rutin, and find out line of 

regression. Put absorbance of test sample in line of 

regression of standard curve of Rutin. Calculate total 

flavonoid content. Express as mg/gm or, μg/mg 

Rutin equivalent. 

 

Evaluation of in-vitro Antioxidant Activity  

Antioxidants are known to prevent or delay the free 

radical mediated oxidation of substrates and thus 

help the body to protect from the oxidative stress 

and associated degenerative diseases (Aruoma., 

1998). Hence, in order to strengthen the natural 

antioxidant defense system, antioxidants may be 

supplied externally. The antioxidants may act by 

different action of mechanism and at different level 

of oxidation. They may reduce oxidative damages 

by decreasing oxygen concentrations, prevent the 

initiation of chain reaction by scavenging free 

radicals such as hydroxyl radicals, or may bind to 

free metal ions to prevent metal induced free radical 

generation and thus the oxidative damage (Shahidi., 

2002).Natural antioxidants are a rich source of 

phenolic and polyphenolic compounds. The 

phytochemical composition of herbal plants was 

evaluated for antioxidant potential so that they can 

be further exploited for the conditions associated 

with the disease. The aim of the present study was to 

compare the antioxidant potential as well as free 

radical scavenging activity of the extract with the 

synthetic compound vitamin C (Ascorbic acid) 

towards the reactive oxygen species. 

 

1,1- diphenyl-2-picrylhydrazyl (DPPH) Radical 

Scavenging Activity 

The DPPH (1,1- diphenyl-2-picrylhydrazyl) assay 

method is based on the reduction of DPPH, a stable 

free radical. The free radical DPPH with an odd 

electron gives a maximum absorption at 517 nm 

(purple colour). As antioxidants react with DPPH, 

which is a stable free radical, is paired off in the 

presence of a hydrogen donor (e.g., a free radical 

scavenging antioxidant) and reduced to DPPHH and, 

as a result, the absorbance decreases from the radical 

DPPH to the DPPH-H form, resulting in 

decoloration (yellow color) in the amount of 

electrons captured. More the decolorization more is 

the reducing ability. This research was the most 

accepted model for measuring new drug's free 

radical scavenging activity. DPPH radical 
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scavenging activity was measured using the method 

of (Gulcin et al., 2006; Jain and Jain, 2011).  

A solution of 0.1mM DPPH (4mg/100ml) in 

methanol was prepared and 1 ml of this solution was 

mixed with 1 ml of different concentrations of the 

different extracts. The reaction mixture was 

vortexed thoroughly and left in the dark at room 

temperature for 30 min. Ascorbic acid was used as 

reference standard while methanol was used as 

control. Reduction of the stable DPPH radical was 

used as a marker of antioxidant capacity of extracts. 

The change in color was measured at 517 nm 

wavelength using spectrophotometer (UV-MINI-

1240, SHIMADZU)with methanolic solution as a 

reference solution. This was related to the 

absorbance of the control without the plant extracts. 

All the tests were carried out in triplicates. Though 

the activity is expressed as 50% inhibitory 

concentration (IC50), IC50 was calculated based on 

the percentage of DPPH radicals scavenged. The 

lower the IC50 value, the higher is the antioxidant 

activity.The percentage inhibition of free radical 

DPPH was calculated from the following equation: 

 

% 

inhibition= 

[(Absorbancecontrol- 

Absorbancesample) ×100% 

Absorbance control] 

 

Isolation of Phytoconstituents by TLC and 

Column Chromatography 
Isolation of pure component from selected fraction 

was done by following chromatography techniques. 

 

Thin Layer Chromatography (TLC)  

TLC is a primary, basic procedure used for 

separation of secondary metabolites. It has a wide 

application in area of natural product. It is quick, 

inexpensive and microscale technique used for 

analyzing a number of components in crude extract 

of plant material. It is a common analytical 

technique which separates components on the basis 

of stationery and mobile phase, which forms the 

principle of TLC. It is a type of solid-liquid 

chromatography, where the stationary phase is 

typically a polar absorbent and the mobile phase can 

be a single solvent or solvent combination. The 

stationary phase is the silica gel coated on the plates 

of aluminum and the solvent solution is the mobile 

phase. 

 

TLC of all the extracts was done in four different 

solvent systems of different polarities ranging from 

lower to higher polarities. Following are the solvent 

systems; 

1. Toluene: Ethyl formate: Formic acid (50: 40: 

10) 

2. Toluene/ Benzene: Acetone (90: 10) 

3. Toluene: Chloroform: Acetone (40: 25: 35) 

4. Butanol: Acetic acid: Water (40: 10: 50) 

Microgram of extracts was dissolved in solvent 

having maximum solubility. After that the extract 

was loaded on plate by using capillary tube. The 

spots were placed carefully and dried before 

transferring to solvent system for elution purpose. 

The TLC plates were observed under UV long (365 

nm), UV short (254 nm); visible light and separated 

spots were marked. 

Rf value or “retardation factor” or the “ratio-to-

front” value was calculated and expressed as a 

decimal fraction. 

Rf = distance spot travels/distance solvent travel 

 

Column chromatography of Methanolic extract 

Methanolic extract having highest antioxidant 

potential, hence it was subjected to columm 

chromatography on silica gel (60-120 mesh size) as 

the stationary phase. Silica gel was activated in oven 

at 1000C for 40 minutes to remove moisture content. 

The sample was weighed, binded with activated 

silica and dissolved in minimum amount of solvent.  

Activated silica was mixed with pet ether solvent to 

make translucent slurry. The slurry was poured in a 

long cylindrical glass tube called column till it fills 

¾ of its height. While pouring, slurry was 

continuously swirled so that lumps are not formed. 

The sides were tapped gently so that the slurry 

settles properly and air bubbles are excluded. The 

sample was poured gently on the silica gel to make 

an even surface. The solvent was poured along side 

walls of column with the help of pipette so that 

sample layer was not disturbed. The column was 

eluted with solvents in pure form and also their 

ratios in gradient manner. The solvent used 

sequentially were Pet. ether, Chloroform, Ethyl 

acetate, Methanol and their ratio with increasing 

polarity. The fractions were collected until all the 

components were collected and labelled accordingly. 

Length of silica gel/slurry  27.0 cm 

Length of sample   00.4 cm 
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HPTLC Analysis 

Instrument: CAMAG Automatic TLC Sampler, 

with win CATS software. 

Stationary phase: TLC plates silica gel 60 F 254 

pre coated layer (20 cm X 10 cm), thickness 0.2 

mm. 

No. of tracks: 8, band length: 8 mm. 

Mobile phase:Toluene: Ethyl acetate: Formic 

(8:2:0.5) 

Standard: Light yellow powder 

Sample: Brown powder 

Solubility: Methanol  

Standard concentration: 50μg/ml  

Standard Injection volumes (μl): 2, 4, 6, 8, 10µl  

Sample concentration: 1 mg/ml  

Sample application volumes (μl): 2 µl   

Development chamber: Twin trough chamber (20 

X 10) 

Development mode: Ascending mode 

Distance run: 75 mm 

Scanning wavelength: 260 nm 

 

Preparation of the plates 

The plates used for HPTLC was silica gel 60 F 254 

(E.MERCK KGaA). 100 μg/ml of the standard was 

applied in the form of bands using LINOMAT IV 

applicator. The volumes applied were 2, 4, 6, 8 and 

10 μl. The sample concentration was 10mg/ml and 

the different volumes were 2, 4, 8, 12 and 16 μl. The 

mobile phase used was Toluene: Ethyl acetate: 

Formic (8:2:0.5).The chromatograph was developed 

for 15 minutes, dried at room temperature and 

scanned at 260 nm. Calculated the average peak area 

of the standard. The regression equation was 

obtained via the Win Cats software using the 

standard drug concentration (X-axis) calibration 

curve over the average peak height / area (Y-axis). 

 

In vivo wound healing activity 

Formulation of ointment (British pharmacopoeia, 

1996)  

(a) Preparation of 20g simple ointment (B.P.) base. 

Wool  fat  (1g),  hard  paraffin  (1g),  cetostearyl  

alcohol  (1g)  and  white  soft  paraffin (17g) was 

mixed and heated gently with stirring then cooled.  

(b) 1 gm 50 % methanolic extract of Phragmites 

karka was added separately to 20gm of base (5 % 

ointment).  

(c) 2 gm 50 % methanolic extract of Phragmites 

karka was added separately to 20gm of base (10 % 

ointment).  

Animals  

Protocol 

All animal experiments were approved by 

Institutional Animal Ethics Committee (IAEC) 

of Pinnacle Biomedical Research Institute 

(PBRI) Bhopal. 

Animal used Wistar Rats 

Weight   100±150 gm  

Sex   Either 

Housing Condition Animals were housed in a 

group of six in separate 

cages under controlled 

conditions of temperature 

(22 ± 2°C). All animals 

were given standard diet 

(Golden Feed, New Delhi) 

and water regularly.  

Wound healing activity  

Excision wound model 
The surgical materials were sterilized and dorsal fur 

of the animals was shaved with an electric clipper. 

The rats were anesthetized with (Xylocaine®) 2% 

Jelly, Cadila (Zydus) Healthcare India ltd and 

anticipated area of the wound to be created was 

outlined on the back of the animals with methylene 

blue using a circular stainless-steel stencil. A full 

thickness of the excision wound of circular area of 

500mm2 and 2mm depth was created along the 

markings using toothed forceps, scalpel and pointed 

scissors. In this model, wound contraction was 

monitored by measuring wound area, plan 

metrically, on alternate days till the wounds were 

completely healed (Nema et al., 2013). 

24 animals were divided into groups of four and 

treated as follows:  

Table 1: Treatment Groups 

Group 1: Simple ointment base was applied once 

daily and served as vehicle control.  

Group 2: Standard drug nitrofurazone ointment 

(0.2% w/w) was applied once daily 

served as positive control.  

Group 3: Phragmites karka 50% methanolic 

extract ointment (5% w/w) was applied 

once daily. 

Group 4: Phragmites karka 50% methanolic 

extract ointment (10% w/w) was applied 

once daily 
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All the above-mentioned treatments were started 

from the day of wound creation and continued till 

20th day of healing. The wound closure rate was 

assessed by tracing the wounds on day 2nd, 4th, 6th, 

8th, 10th, 12th, 14th, 16th, 18th and 20th. Using 

transparency paper and permanent marker to post 

wound. The progressive changes in wound area were 

calculated planemetrically by tracing the wound 

margin each alternating day on a graph paper. 

Changes in wound healing, i.e. wound measurement 

on graph paper were expressed as unit 

(mm2).Wound contraction was expressed as 

percentage reduction of original wound size 

(Mustafa et al., 2005). 

 

% Wound 

contraction = 

Healeda area 
×100 

Total area  

  

(aHealed area = original wound area-present wound 

area). 

 

Statistical analysis: Results obtained from wound 

models have been expressed as Mean±SEM. The 

data was evaluated by one way ANOVA followed 

by Dunnett’s t-test, P < 0.05 was considered as 

significant. 

RESULTS AND DISCUSSIONS  

Collection and Authentication of plant material 

The leaves of Phragmites karka was collected from 

local area of Bhopal (M.P.) India. Herbarium of 

plant was prepared graciously and submitted to 

Department of Botany, Saifia College of Science, 

Bhopal India, for authentication. Plants were 

authenticated by Dr. Saba Khan, Head, Department 

of Botany, Saifia College of Science, Bhopal, India. 

Table 2: Authentication of plant material 

S. 

No

. 

Plant Part Family Voucher 

Specimen 

1 Phragmite

s karka 

Leave

s 

Poacea

e 

063/Bot/Saf/2

0 

 

Percentage yield of different extract 

Extraction of Phragmites karka was done by 

soxhlation method. Maximum yield was achieved in 

methanol extracts of Phragmites karka (6.21 %). 

Ethyl acetate extract of Phragmites karka shows yield 

of 3.74 %, whereas minimum yield was achieved in 

petroleum ether extracts of Phragmites karkaas 1.86 

%. All the extracts of Phragmites karkahad 

characteristic odour and appeared greenish brown in 

colour. 

 

Table 2: Percentage yield (%) and organoleptic 

characteristic of different extracts 

Character

s 
Extract 

% 

Yiel

d 

Colour Odour 

Phragmite

s karka 

Pet. 

ether 

1.86 Greenis

h 

Brown 

Characteristi

c 

Ethyl 

acetate 

3.74 Greenis

h 

Brown 

Characteristi

c 

Methano

l 

6.21 Greenis

h 

Brown 

Characteristi

c 

 

Quantitative phytochemical Screening 
Qualitative phytochemical testing of extracts was 

done to study the presence or absence of various 

phytochemical constituents using standard tests. 

Phytochemical testing of petroleum ether, ethyl 

acetate and methanolic extract of Phragmites karka 

was performed. Results showed presence of various 

phytoconstituents in extracts. Phytochemical 

estimation of petroleum ether extractofPhragmites 

karka showed the presence of triterpenoids, steroids 

and glycoside.  

 

Table 3: Phytochemical screening of petroleum 

ether extract of Phragmites karka 

S. No. Experiment 

Result 

Pet. ether 

extract 

1.  Alkaloids 

1.1 Mayer’s reagent test -ve 

1.2 Wagner’s reagent test -ve 

1.3 Hager’s reagent test -ve 

2. Carbohydrates 

2.1 Molish’s test -ve 

2.2 Barfoed’s test +ve 

3. Test for Reducing Sugar’s 

3.1 Fehling’s test -ve 

3.2 Benedict’s  test -ve 

4. Flavonoids 

4.1 Alkaline reagent test -ve 

4.2 Shinoda test -ve 

4.3 Lead acetate test -ve 
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5. Glycoside 

5.1 Borntrager test +ve 

5.2 Legal’s test +ve 

5.3 Killer- Killiani test +ve 

6. Tannin and Phenolic compound 

6.1 Ferric chloride test -ve 

6.2 Lead Acetate test -ve 

6.3 Dilute Iodine solution -ve 

7. Saponin 

7.1 Faom Test -ve 

8. Test for Proteins and amino acid 

8.1 Ninhydrin test -ve 

9.  Test for Triterpenoids and Steroids 

9.1 Salwonski Test +ve 

9.2 
Libberman-

Burchard’s test 
+ve 

+ve: Present; –ve: Absent 

Phytochemical estimation of ethyl acetate extract of 

Phragmites karka showed the presence of alkaloids, 

carbohydrates, reducing sugars, tannins, phenolic 

compounds and triterpenoids and steroids. The 

results of qualitative phytochemical estimation are 

shown in the table 4. 

 

Table 4: Phytochemical screening of ethyl acetate 

extract of Phragmites karka 

S. No. Experiment 

Result 

Ethyl 

acetate 

extract 

1.  Alkaloids 

1.1 Mayer’s reagent test +ve 

1.2 
Wagner’s reagent 

test 
+ve 

1.3 Hager’s reagent test +ve 

2. Carbohydrates 

2.1 Molish’s test +ve 

2.2 Barfoed’s test +ve 

3. Test for Reducing Sugar’s 

3.1 Fehling’s test +ve 

3.2 Benedict’s  test +ve 

4. Flavonoids 

4.1 Alkaline reagent test -ve 

4.2 Shinoda test -ve 

4.3 Lead acetate test -ve 

5. Glycoside 

5.1 Borntrager test -ve 

5.2 Legal’s test -ve 

5.3 Killer- Killiani test -ve 

6. Tannin and Phenolic compound 

6.1 Ferric chloride test +ve 

6.2 Lead Acetate test -ve 

6.3 
Dilute Iodine 

solution 
+ve 

7. Saponin 

7.1 Faom Test -ve 

8. Test for Proteins and amino acid 

8.1 Ninhydrin test -ve 

9.  Test for Triterpenoids and Steroids 

9.1 Salwonski Test +ve 

9.2 
Libberman-

Burchard’s test 
+ve 

+ve: Present;–ve: Absent 

Phytochemical estimation of methanolic extract of 

Phragmites karka showed the presence of alkaloids, 

reducing sugar, flavonoids, tannins and phenolic 

compounds, proteins and amino acid. The results of 

qualitative phytochemical estimation are shown in 

the table 5. 

 

Table 5: Phytochemical screening of methanolic 

extract of Phragmites karka 

S. No. Experiment 

Result 

Methanolic 

extract 

1.  Alkaloids 

1.1 Mayer’s reagent test +ve 

1.2 
Wagner’s reagent 

test 
+ve 

1.3 Hager’s reagent test +ve 

2. Carbohydrates 

2.1 Molish’s test -ve 

2.2 Barfoed’s test -ve 

3. Test for Reducing Sugar’s 

3.1 Fehling’s test +ve 

3.2 Benedict’s  test +ve 

4. Flavonoids 

4.1 Alkaline reagent test +ve 

4.2 Shinoda test +ve 

4.3 Lead acetate test +ve 

5. Glycoside 

5.1 Borntrager test -ve 

5.2 Legal’s test -ve 

5.3 Killer- Killiani test -ve 

6. Tannin and Phenolic compound 

6.1 Ferric chloride test +ve 
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6.2 Lead Acetate test +ve 

6.3 
Dilute Iodine 

solution 
+ve 

7. Saponin 

7.1 Faom Test -ve 

8. Test for Proteins and amino acid 

8.1 Ninhydrin test -ve 

9.  Test for Triterpenoids and Steroids 

9.1 Salwonski Test +ve 

9.2 
Libberman-

Burchard’s test 
+ve 

+ve: Present;–ve: Absent 

 

Quantitative phytochemical screening 

Preliminary phytochemical testing of crude extracts 

confirmed the presence of Phenolics and flavonoids 

in plant material. To estimate their amount total 

phenolic (TPC) and total flavonoid content (TFC) 

assays were performed.  

Total phenolic contents (TPC) 

Phenolics are the most important secondary 

metabolites present in plants (Harikumar et al., 

2008). They contribute to the antioxidant activity of 

plants due to their redox properties, act as hydrogen 

donators, reducing agents and oxygen scavengers 

(Wang et al., 2006). This leads to prevention of 

various diseases associated with oxidative stress 

such as cardiovascular, neurodegenerative diseases 

and cancer (Dimitrios 2006). Total phenolic content 

of all the extracts was determined by Folin-

Ciocalteu’s method using gallic acid as standard. 

Results were expressed as mg of gallic acid 

equivalent weight (GAE). The Folin-Ciocalteu 

reagent is formed from a mixture of phosphotungstic 

acid and phosphomolybdic acid. This mixture causes 

oxidation of phenols and is reduced to blue color 

solution of tungsten and molybdenum which is 

measured by spectrophotometer having absorption 

maxima at 750 nm. The blue coloration is 

proportional to the total quantity of phenolics 

present (Kamtekar et al., 2014). The regression co-

efficient was found to be R2= 0.995. The plot has a 

slope of 0.002 and intercept of 0.063. The total 

phenolic contents of Phragmites karka extracts were 

calculated with a regression equation based on a 

standard curve using Gallic acid (20-100µg/ml) as 

standard. The methanolic extract of had the highest 

phenolic content, 165.47±0.312mg GAE/g extract. 

The lowest value obtained for ethyl acetate extract, 

135.84±0.113mg GAE/g extract. 

Table 6: Standard curve of gallic acid 

S. 

No. 

Concentration 

(µg/ml) 

Absorbance 

1 20 0.1086 

2 40 0.1678 

3 60 0.1959 

4 80 0.2862 

5 100 0.3124 

 

 
Fig. 1: Standard curve of Gallic acid 

 

Table 7: Total phenolic content in ethyl acetate 

extract Phragmites karka 

S. 

No. 
Absorbance 

Concen 

tration 

Total phenolic 

content in 

mg/g 

equivalent of 

gallic acid 

1 0.742 1mg/ml 136.94 

2 0.743 1mg/ml 135.30 

3 0.743 1mg/ml 135.30 

MEAN±SD 135.84±0.113 

 

Table 8: Total phenolic content in methanolic 

extract of Phragmites karka 

S. 

No. 
Absorbance 

Concen 

tration 

Total phenolic 

content in mg/g 

equivalent of 

gallic acid 

1 0.885 1mg/ml 165.31 

2 0.884 1mg/ml 165.21 

3 0.888 1mg/ml 165.91 

MEAN±SD 165.47±0.312 

 

Total flavonoid contents (TFC) 

Flavonoids contribute to majority of plant secondary 

metabolites. The 3, 4’-orthodihydroxy configuration 
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in ring B and a carbonyl group at C4 in ring C, 

imparts better electron donating properties leading to 

free radical scavenging activity. The presence of a 

C2–C3 double bond conjugated to the C4 carbonyl in 

flavonols is responsible for electron delocalization 

from ring B, which would indirectly increase the 

radical-scavenging activity. The antioxidant activity 

of flavonoids also depends on the number and 

position of the hydroxyl groups (Chua et al., 

2011).The total flavonoid content of extracts was 

measured with the aluminium chloride colorimetric 

assay using quercetin as standard. Aluminium 

chloride forms acid stable complexes with the C-4 

keto groups and either the C-3 or C-5 hydroxide 

group of flavones and flavonols. They also form 

labile complexes with ortho dihydroxide groups in 

A/B rings of flavonoids (Kamtekar et al., 2014). The 

absorbance was measured 510 nm using water as 

blank by UV Spectrophotometer. Rutin (20-

100µg/ml) was used as standard. The total flavonoid 

contents of Phragmites karka extracts were 

calculated with a regression equation based on a 

standard curve (y=0.001x+0.092, R2=0.979). The 

plot has a slope =0.001 and intercept = 0.092. The 

methanolic extract of Phragmites karka 

(89.67±2.516mg RTE/g extract) and ethyl acetate 

extract Phragmites karka (22.67±3.055mg RE/g 

extract) showed highest and lowest flavonoid 

content respectively.  
 

Table 9: Standard curve of Rutin 

S. 

No. 

Concentration.(µg/ml) Absorbance 

1 20 0.136 

2 40 0.152 

3 60 0.163 

4 80 0.177 

5 100 0.198 
 

 
Fig. 2: Standard curve of Rutin 

 

Table 10: Total flavonoid content in ethyl acetate 

extract of Phragmites karka 

S. 

No. 
Absorbance 

Concen 

tration 

Total flavonoid 

content in mg/g 

equivalent of 

rutin 

1 0.141 1mg/ml 22 

2 0.145 1mg/ml 26 

3 0.139 1mg/ml 20 

MEAN±SD 22.67±3.055 

 

Table 11: Total flavonoid content in methanolic 

extract of Phragmites karka 

S. 

No. 
Absorbance 

Concen 

tration 

Total flavonoid 

content in mg/g 

equivalent of 

rutin 

1 0.209 1mg/ml 90 

2 0.211 1mg/ml 92 

3 0.206 1mg/ml 87 

MEAN±SD 89.67±2.516 

 

In-vitro antioxidant activity  

1,1- Diphenyl-2-picrylhydrazyl (DPPH) radical 

scavenging activity 
DPPH (1,1- Diphenyl-2-picrylhydrazyl) free radical 

method is an antioxidant assay based on electron-

transfer that produces a violet solution in ethanol. 

This free radical remains stable at room temperature 

and gets decreased in the presence of an antioxidant 

molecule, which give rise to colorless ethanol 

solution. The scavenging activity of extracts and 

standard on the DPPH radical expressed as IC50 

value of methanol was 20.15, ethyl acetate was 

114.3 and ascorbic acid was 13.5. IC50 value of 

methanolic extract was effective and close to 

ascorbic acid which is a well-known antioxidant.  

 

Table 12: DPPH radical scavenging activity of 

standard ascorbic acid, ethyl acetate and 

methanolic extract 

 
Ascorbic 

acid (Std.) 

Methanolic 

extract 

Ethyl 

acetate 

extract 

S. 

N

o. 

Co

nc. 

µg/

ml 

Ab

s 

% 

Inhibi

tion 

Ab

s 

% 

Inhibi

tion 

Ab

s 

% 

Inhibi

tion 
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1. 20 
0.2

59 
54.64 

0.2

78 
50.61 

0.3

91 
31.52 

2. 40 
0.2

37 
58.49 

0.2

52 
55.34 

0.3

69 
35.37 

3. 60 
0.2

07 
63.74 

0.2

35 
58.66 

0.3

44 
39.75 

4. 80 
0.1

47 
74.25 

0.2

20 
65.14 

0.3

20 
43.95 

5. 100 
0.0

98 
82.83 

0.1

85 
71.27 

0.3

05 
46.58 

IC50 13.5 20.15 114.3 

 

 
Fig. 3: DPPH assay of ascorbic acid 

 

 
 

Fig.4a : DPPH assay of methanolic extract 

 
Fig. 4b: DPPH assay of ethyl acetate extract 

 

Wound healing activity  

Excision wound model 
Wound healing is a highly complex, but orchestrated 

series of events that can generally be divided into 

three concurrent phases-inflammation, granulation 

tissue formation and remodeling of the extracellular 

matrix. These events include many cellular 

processes such as migration, proliferation, adhesion, 

phenotypic differentiation, etc. Clot formation 

occurs immediately after damage, and the earlier 

stages of wound healing include inflammation and 

ground substance synthesis. The ground material 

consists mainly of extracellular matrix 

proteoglycans, which are heterogeneous, 

nonfibrillary components.These complex 

macromolecules consist of a core protein, covalently 

linked to linear heteropolysaccharides, the 

glycosaminoglycans (GAGS). Proteoglycans and 

GAGS have been shown to play significant roles in 

all of the wound healing events mentioned above 

(Chithraet al., 1998). Biological activity in the skin 

is due to its interaction with different binding 

proteins. In the course of tissue repair, inflammatory 

cells facilitate the migration and proliferation of 

endothelial cells contributing to the 

neovascularization of connective tissue cells that 

synthesize extracellular matrices like collagen that 

aid in the re-epithelialization of wound tissues 

(Agarwal et al., 2009). The increased tensile strength 

may be due to increased concentration of collagen 

and fiber stabilization. The progress of the wound 

healing induced by Phragmites karka leaves extract 

ointment (5% and 10% w/ w) as treated groups, 

simple ointment as control group and nitrofurazone 

ointment as standard group are shown in table 13. It 

is observed that the ability of the ointment 

containing the Phragmites karka extract to contract 

wound at various concentrations was considerably 

greater than that of the control (simple ointment). 

The 10 per cent w / w extract containing ointment 

group showed significant wound healing from the 

fourth day onwards, which was equivalent to that of 

the animals treated with ointment in the 

nitrofurazone. The closure time for wound was 

lesser, as was the percentage of wound contraction 

much higher with the group treated with 10 percent 

w / w extract ointment. On the 18th day a 

contraction of 100 percent was observed which was 

almost similar to that of the ointment group of the 

nitrofurazone. From the 18th day on, 5 percent w / w 
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of the ointment group of animals showed significant 

wound contraction and achieved 100 percent with 

the 20th day wound closure time.  

 

Table 13: Evaluation of Phragmites karka extract 

ointment (5 % and 10 % w/w) and Nitrofurazone 

(0.2 %w/w) Ointment in wound healing by 

excision wound method in rats 

Post-

woundi

ng 

(days) 

Wound area (mm2) (Mean±SE)  

and percentage of wound contraction 

Simple 

ointmen

t 

(Contro

l) 

Standar

d 

ointmen

t  

(0.2%, 

w/w) 

Extract 

ointme

nt  

(5%, 

w/w) 

Extract 

ointme

nt  

(10%, 

w/w) 

0 521±2.1 507±2.6 526±2.8 518±3.2 

2 433±2.1 

(16.33%) 

409±1.5  

(19.96%) 

421±1.7  

(20.94%) 

402±2.1 

(24.85%) 

4 387±2.3 

(25.5%) 

301±1.6*

* 

(40.20%) 

347±1.2  

(33.70%) 

326±4.1

* 

(36.60%) 

6 309±3.2 
(35.2%) 

228±2.6*
* 

(54.50%) 

288±2.3
* 

(44.80%) 

241±2.6
* 

(52.9%) 

8 301±3.9 
(41.8%) 

184±1.6*
* 

(63.10%) 

223±4.3 
(57.1%) 

171±5.2
** 

(66.3%) 

10 284±0.6 

(45.1%) 

103±1.8*

* 
(63.10%) 

160±1.2

** 
(68.9%) 

112±2.8

** 
(77.60%) 

12 263±2.1 

(49.0%) 

59±1.2** 

(87.50%) 

123±2.4

** 

(75.9%) 

68±1.1*

* 

(86.00%) 

14 237±1.2 

(54.0%) 

25±1.2** 

(94.10%) 

77±1.1*

* 

(84.50%) 

39±1.1*

* 

(93.50%) 

16 213±0.5 
(58.5%) 

3±0.1**  
(98.40%) 

31±0.3*
* 

(93.20%) 

06±0.1*
* 

(97.90%) 

18 191±1.4 
(62.7%) 

00±00**  
(100%) 

07±0.8*
* 

(97.7%) 

00±00**  
(100%) 

20 182±3.6 

(64.4%) 

00±00**  

(100%) 

00±00** 

(100%) 

00±00**  

(100%) 

Result were statistically significant compared with 

the corresponding control values (simple 

ointment)*P<0.01, **P<0.001 

HPTLC analysis 

HPTLC analysis of the methanol leaf extract of 

Phragmites karka was carried out along with the 

standard p-Coumaric acidand Toluene: Ethyl 

acetate: Formic (8:2:0.5) as the mobile phase. The 

use of standard ensures the concentration and ratio 

of the test compound in the leaf. This result 

coincides with the study of Sanaye and Joglekar 

2015 who finds a good correlation of p-coumaric 

acid in the Mimosa pudica. HPTLC studies revealed 

well resolved peaks of extracts containing p-

coumaric acid. The spots of the entire chromatogram 

were visualized under UV 260 nm and the 

percentage of p-coumaric acid (Rf 0.42) in 

Phragmites karka extracts was found to be 0.69.The 

peak purity of p-coumaric acid was assessed by 

comparing the spectra at peak start, peak apex and 

peak end positions of the spot. HPTLC 

fingerprinting is proven to be a liner, reliable, 

accurate tool for herbal identification and can be 

used in the authentication and characterization of the 

medicinally important plant further.  

 

 
Fig. 5: HPTLC of pure p-Coumaric acid & 

Methanolic extract of Phragmites karka 

 

CONCLUSION 

Phytochemical studies carried out on the Phragmites 

karka plants have demonstrated a wide variety of the 

biomolecules present in the plants which may be 

responsible for their use in traditional medicine. 

Through various bioassays, different biologically 

active compounds were identified. Since 

bioautography was used to monitor the wound 
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healing activity of the extract, this shows that 

bioassays can be used as a guide during isolation. 

Although a p-coumaric acid compound isolated in 

this study was not identified due to a contaminant, 

this study shows that there is a biologically active 

compound belonging to the phenolic derivative 

which may be uniqueFurther work is required to 

identify the specific phenolic and to determine if it is 

indeed unique and a good candidate for the 

treatment of infected wounds. 
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