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The study revealed the identification of the plant from the allied plant on the basis of pharmacognostic 
point of view. Antibacterial activities of the methanolic extract were tested against different pathogens 
viz., Salmonella typhi, Klebsella pneumoni, Staphylococcus aereus, Pseudomonas aeruginosa and 
Escherchia coli in which good activity was noted against Pseudomonas aeruginosa and Escherchia coli. 
The antifungal activity was low activity against Candida albicans and Fusarium solani, moderate activity 
against Aspergillus niger and Aspergillus flavus, good activity against Candida glabarata. The plant 
contained cytotoxic compounds and the LD50 of the crude drug was found to be 86.53. At the 
concentration of 10µg/ml the methnolic extract exhibited significant phytotoxic activity, at 100µg/ml the 
activity was good and at 1000 µg/ml the activity was moderate against Lemna minor. The 
pharmacological activities showed that it can be used as bio-control agent for anti-microbes, brineshrimp 
cytotoxic and phyto-herbicides. 
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INTRODUCTION 

Pharmacognosy plays not only a great role in 
curing disease but has been generally pursued for 
utilization ends and may thus be called an applied 
science (Evans, 2002). The process of 
standardization can be achieved by stepwise 
pharmacognostic studies (Ozarkar, 2005). These 
studies help in identification and authentication of 
the plant material. Correct identification and 
quality assurance of the starting materials is an 
essential prerequisite to ensure reproducible 
quality of herbal medicine which will contribute to 
its safety and efficacy. Simple pharmacognostic 
techniques used in standardization of plant 
material include its morphological, anatomical and 
biochemical characteristics (Anonymous, 1998). 
Fresh leaves are cooked as vegetable (Ahmad et 

al. 2009a). It is used as fodder and medicinal 
plant (Durrani et al. 2010).  It is commonly used 
as a food. The leaves are used in salads and 
teas, while the roots are sometimes used as a 
coffee substitute. Leaves and roots have been 
used to treat liver, gallbladder, kidney, and joint 
problems, eczema and cancer (Blumenthal et al. 
2000). The root contains an abundance of 
sesquiterpene lactones,  taraxacin and 
taraxacerin (Leung and Foster, 1996), beta-
amyrin, taraxasterol, and taraxerol, free sterols 
(sitosterin, stigmasterin, and phytosterin), 
polysaccharides (primarily fructosans and inulin), 
smaller amounts of pectin, resin, and mucilage, 
and various flavonoids, Three flavonoid 
glycosides – luteolin 7-glucoside and two luteolin 
7-diglucosides – have been isolated from the 
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flowers and leaves. Hydroxycinnamic acids, 
chicoric acid, monocaffeyltartaric acid, and 
chlorogenic acid are found throughout the plant, 
and the coumarins, cichoriin, and aesculin have 
been identified in the leaf extracts (Williams et al. 
1996). Bylka et al. (2010) reported the presence 
of 25 compounds with 1,3-dimethylbenzene, 1,2-
dimethylbenzene, 1-ethyl-3-methylbenzene, 
heneicosane and tricosane as the main 
components. Sengul et al. (2009) reported 
antimicrobial activities of some medicinal plants 
including Taraxicum officinale. The 
pharmacognostic and biological activities of the 
studied plant is presented. 
  
MATERIALS AND METHODS 

Collection 
The fresh specimens of Taraxicum officinale 

L. was collected from University of Peshawar, 
Peshawar. The plant was identified by Prof. Dr. 
Abdur Rashid, Taxonomist, Department of 
Botany, University of Peshawar, Pakistan.  The 
voucher specimen was deposited in the herbarium 
of Department of Botany, University of Peshawar, 
Pakistan.  The specimen was cleaned, washed, 
separated and dried in air for 10 days and was 
used for different tests and biological activities. 
These entire specimens were ground with the 
help of electric grinder, meshed and were 
preserved in airtight bottles to combat climatic 
conditions and moisture. Some fresh specimens 
were used to study morphological characters 
while some of it was utilized for section cutting.  

Pharmacognostic study 
The macroscopical features were determined 

by following a standard method of Wallis (1985). 
The anatomy of the root and stem was 
determined by following a standard method of 
(Puruis et al. 1966). For leaf anatomy 
Subrahmanyam, (1996) method was used. The 
vein islet numbers, vein termination number, 
palisade ratio was determined by following Evans, 
(2002). Different chemical parameters like 
alkaloids, mucilage, anthraquinon derivatives, 
calcium oxalate, tannin, lignin, starch, fats & oil, 
cutin, cellulose were determined by following 
Evans, (2002) and protein was determined by 
following Johnson, (1940). 

Pharmacological activities 

Preparation of Extracts 
Whole plants of Taraxicum officinale L. was 

powdered using an electric grinder. Fifty grams of 
each sample was separately soaked in 250 ml 
methanol for 72 hours. Thereafter plant extract 
was passed through Whatman filter paper No. 
1823. This process was repeated for 3 times. 
Evaporating in a rotatory evaporator at 40 oC was 
carried out to concentrate the extract.  The extract 
was stored at 4 oC priors to use. The methanolic 
extracts and the standard drug were dissolved in 
dimethylsulphoxide (DMSO) at the concentration 
of 2 mg/ml and 1 mg/ml for antibacterial, 24 mg/ml 
and 1 mg/ml for antifungal, 10 mg/ml and 1 mg/ml 
for cytotoxic 30 mg/ml and 1 mg/ml for phytotoxic 
activities, respectively.   

The tested organisms  
Both gram positive and gram negative 

bacterial species Salmonella typhi,  Pseudomonas 
aeruginosa,  Escherchia coli,  Staphylococcus 
aereus and Klebsella pneumoni have been used. 
Nutrient agar medium used for the growth of 
bacteria for agar dilution method (Mariam et al. 
1993) and nutrient broth medium for serial dilution 
method (Spooner and Sykes, 1972). Aspergillus 
niger, Aspergillus flavus, Fusarium solani, 
Candida albicans and Candida glabarata have 
been used. Sabouraud Dextrose Agar (SDA) was 
used for the growth of fungi for agar dilution 
method following Mariam et al. (1993).   

Bioassays 
Antibacterial, antifungal and phytotoxic 

activities of the crude extract were determined by 
following the method of Ahmad et al. (2009b). 
Cytotoxic activity of the crude extract of the plant 
was determined by following the method of Meyer 
et al. (1982). The data was analyzed with Probit 
Analysis program to determine LD50 values 
(Finney, 1971).  
 
RESULTS  

There is a thick layer of cuticle outside the 
epidermis. Epidermis composed of a single layer. 
Cells of which were somewhat rectangular in 
shape. There were 4-5 layers of almost 
rectangular shaped hypodermal cells. The 
hypodermal cells comprised of a regular interval 
of pigmented cells of collenchyma. The pigment 
was found to taxol. But these cells were penta-
hexagonal in shape and larger in size as 
compared to the non pigmented layer of 
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hypodermal cells. Below the hypodermis there 
were 2-3 layers of cortical cells in the region 
where cortical vascular tissues were present. In 
other portion many layers of cortical cells were 
present. There cells were variable in shape and 
size. In the cortex vascular tissues were also 
found which composed of xylem towards outside 
and phloem towards inside. Xylary cells were 
larger in size as compared to the phloem cells. 
Xylem formed like a disc shape structure while 
phloem formed like a band shaped structure 
around the xylem. Below the cortical cells there 
was a single layer of elongated disc shape 
structure of endodermal cell separating the stellar 
region. This portion composed of pericycle, 
vascular tissue and pith. Pericycle was single 
layer, elongated disc shape structure. Vascular 
tissue composed of proto-xylem towards outside 
and smaller in size and meta-xylem towards inner 
side and larger in size. Proto-xylem was disc 
shape and meta-xylem was somewhat circular in 
shape. Phloem was lying between the two xylem 
tissues and composed of disc shape structure. 
Pith composed of parenchymatous cells which 
were variable in shape and size. From beginning 
either; from vascular region or below the pericycle 
they were smaller in size and as move towards 
the centre they became larger in size. All cells 
were compactly packed in all region of the section 
(Fig. 1). In transverse section of leaf the outer 
most layer was epidermis which composed of 
single layer and rectangular in shape and 
compactly packed. Below the epidermis, palisade 
cells were present. These cells were also 
elongated in shape, compactly packed, somewhat 
rectangular in shape but have no regular outlines. 
Very close these palisade cells are the spongy 
mesophyll cells, irregular in shape. Both the 
palisade and spongy mesophyll cells were made 
of parenchymatous cells. spongy mesophyll cells 
have intercellular spaces. While the palisade 
mesophyll cells towards the epiderii (both upper 
and lower) were compactly packed and towards 
the spongy mesophyll cells they have some 
spaces. Also it was noticed the walls of some 
palisade mesophyll have some thickening. 
Collateral closed vascular tissue was noticed 
composed of phloem towards the inner and xylem 
towards the outer with the absence of cambium 

(Fig. 2). In root the outer most of cells was 
epidermis which was followed by the spherical 
cortex comprising of 8-9 layers. There were small 
intercellular spaces among the cells. Inner to the 
cortex was a layer endodermal cells. The cells of 
which were rectangular in shape. Inner to the 
endodermis there was 2 layers of pericycle. These 
cells were somewhat spherical in nature and were 
compactly packed. Collateral closed type of 
vascular bundle was present which composed of 
xylem and phloem. Xylem was towards the outer 
side and phloem was towards the inner side. 
Cambium was absent. However, pith cells were 
formed of parenchymatous cells. Medullary rays 
were found inner to the phloem and outer to the 
pith. A large number of inuline pigments were 
present in the pith. This inuline pigment was 
spread in the pith, medullary rays, vascular and 
cortical regions of the root of this plant giving it a 
unique character (Fig. 3). 

The leaf constants parameters consisted of 
vein islet number which was 12.5 – 17.75, vein 
termination number 18.5 – 23.25, palisade ratio 
was 7.5 – 10.5, stomatal index (upper surface) 
was 28.00 – 34.00, and stomatal index (lower 
surface) was 33.89 – 41.66 (Table 3). Alkaloids, 
fats, protein and cellulose were present in all parts 
of the plant. Mucilage was present in root, stem, 
leaf and was absent from the flower. 

Anthraquinone, tannins, starch and lignin 
were absent from all parts of the plant. Calcium 
oxalate was absent from root and stem and was 
present in leaf and flower.  Saponin was present 
in root and flower and was absent from stem and 
leaf. Cutin was present in root and stem and was 
absent from leaf and flower (Table 4). The 
methanolic extract of plant exhibit no activity 
against Salmonella typhi, non-significant activity 
was observed against Klebsella pneumoni, low 
activity was shown against Staphylococcus 
aereus and good activity against Pseudomonas 
aeruginosa and Escherchia coli (Table 5). 

The antifungal activity was low activity against 
Candida albicans and Fusarium solani, moderate 
activity against Aspergillus niger and Aspergillus 
flavus, good activity against Candida glabarata 
(Table 6). 
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Figure 1: Transverse section of stem of Taraxicum officinale L. 

 
 

 
Table 1: Microscopic characteristics of the leaf of Taraxicum officinale L 

 

S. No Parameters Values 

1 Vein Islet Number 12.5 – 17.75 

2 Vein Termination Number 18.5 – 23.25 

3 Palisade Ratio 7.5 – 10.5 

4 Stomatal Index (Upper surface) 28.00 – 34.00 

5 Stomatal Index (Lower surface) 33.89 – 41.66 

 
Table 2: Microchemical screening tests of the different parts of Taraxicum officinale L. 

 
Plant 
part 

Alk Muc Anth Cao Sap Tan Sta Fat Pro Lig Cut Cel 

Root + + - - + - - + + - + + 

Stem + ++ - - - - - + + - + + 

Leaf + + - + - - - + ++ - - + 

Flower + - - + ++ - - + + - - + 

Key: Alk = Alkaloids; Muc = Mucilage; Anth = Anthraquinone derivatives; Cao = Calcium oxalate; Sap = 
Saponins; Tan = Tannins; Sta = Starch; Fat = Fats; Pro = Protein; Lig = Lignin; Cut = Cutin; Cel = 

Cellulose 
Table 3. Antibacterial activity of the methanolic extract of the leaf of Taraxicum officinale L. 

 

S. No Name of Bacteria 
Zone of 

inhibition of 
sample (mm) 

Standard  

1 Salmonella typhi 8 

Imipenem 
33 

75.7 

2 Pseudomonas aeruginosa 18 45.4 

3 Escherchia coli 16 51.5 

4 Staphylococcus aereus 14 57.5 

5 Klebsella pneumoni 10 69.6 

 
Table 4: Antifungal activity of the methanolic extract of the leaf of Taraxicum officinale L. 

 

S. No Name of Fungus 
Linear growth 

of sample (mm) 
Linear growth of 

control (mm) 
% Inhibition 

Cuticle 

Epidermis 

Collenchyma 
Meta xylem 

Pith 

Proto xylem 

Endodermis 

Cortex 

Hypodermis 

Phloem 

Pericycle 

Cortical Xylem 

Cortical phloem 
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1 Aspergillus niger 24 

45 

46.6 

2 Aspergillus flavus 19 57.7 

3 Fusarium solani 30 33.3 

4 Candida albicans 38 15.5 

5 Candida glabarata 15 66.6 

 
Table 5: MICs of the microbes against methanolic extract of Taraxicum officinale L. 

 

S. No Microbes MICs µg/ml 

1 Salmonella typhi 8 

2 Klebsella pneumoni 14 

3 Aspergillus flavus 6 

4 Candida glabarata 2 

 

 
Figure 2:Transverse section of leaf of Taraxicum officinale L. 

 
Table 6: Cytotoxic activity of the methanolic extract of Taraxicum officinale L. 

 

Dose No. of shrimps No. of survivors Standard drug Standadrd drug LD50 LD50 

1000 
 

30 

17 

Etoposoid 73.4625 86.53 100 6 

10 3 

 
 

Table 7:Phytotoxic activity of the methanolic extract of Taraxicum officinale L. 
 

Plant name Test plant 
Conc. of compound 

 (µg/ml) 
% growth 

 regulation 

 
Taraxicum officinale 

 
Lemna minor 

10 87.27 

100 63.63 

1000 58.18 

 

Upper epidermis 

Spongy mesophyll 

Palisade mesophyll 

Lower mesophyll 
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Figure3:Transverse section of root of Taraxicum officinale L.

 
 

The plant contained cytotoxic compounds and 
the LD50 of the crude drug was found to be 86.53 
(Table 8). At the concentration of 10µg/ml the 
methnolic extract exhibited significant phytotoxic 
activity, at 100µg/ml the activity was good and at 
1000 µg/ml the activity was moderate against 
Lemna minor (Table 9).     
 
DISCUSSION 

Prajapati and Patel (2010) reported macro-
micro characters of the leaf of Tecoma stans Linn 
and stated that leaf was compound, alternate, 
ovate, entire, glabrous, decurrent base. The leaf 
was compound trifoliate leaf having apex was 
acute, ovate in shape, serrate margin, decurrent 
base, parallel pinnate types of venation, petiole 
was long, surface is glabrous, upper epidermis 
dark green in color, lower epidermis lighter in 
color with characteristic odour and bitter taste. 
Hameed et al. (2010) reported epidermis, 
parenchyma, collenchyma, sclerenchyma, 
endodermis, pericycle, xylem, phloem, pith 
alongwith their micrometry in the members of 
Polygonaceae viz., Rumex hastatus, Rumex 
dentatus, Rumex nepalensis, Rheum australe, 
Polygonum plebejum and Persicaria maculosa. 
Khan et al. (2011) who studied Amaranthus viridis 
for the various parameters for pharmacognostical 
standards and reported the macro and 
microscopical, vein islet and vein termination 
numbers, palisade ratio, stomatal index (upper 

and lower surfaces of the leaf) and different 
chemical parameters have been determined. Jalaj 
and Radhamany (2015) reported the presence of 
steroids, cardic glycosides, phenols, flavonoids 
and terpenoids while the alkaloids were absent in 
Operculina turpethu (L.) Silva Manso. Chavre 
(2015) investigated pharmacognostic and 
phytochemical properties of Wattakaka volubilis 

leaves which included macro-micro 
characteristics, phytochemical and physic-
chemical parameters. Sengul et al. (2009) 
reported antimicrobial activities of some medicinal 
plants including Taraxicum officinale. Hussain et 
al. (2010) reported  cytotoxicity of the crude 
methanolic extracts of R. hastatus, R. dentatus, R. 
nepalensis, R. australe, P. persicaria and P. 
plebejum against Artemia salina at 1000, 100 and 
10 mg/ml. R. hastatus, R. dentatus and R. 
nepalensis showed significant activity at a 
concentration of 1000 mg/ml against Artemia 
salina. R. australe showed low activity at 1000 
mg/ml and no activity at 100 and 10 mg/ml. At 
concentration of 10 mg/ml, R. australe showed no 
activity. Similarly the phytotoxicity of these 
extracts was determined against Lemna minor. All 
the plants except R. hastatus showed significant 
activity at a concentration of 1000 mg/ml. 
Moderate activity was shown by R. australe, R. 
nepalensis and P. persicaria at the concentration 
of 100 mg/ml. All the plants showed low 
phytotoxic activity at concentration of 10 mg/ml 
which agree with the present study. 

Epidermis 

Cortex 

Endodermis 

Pericycle 

Phleom 

Medullary rays 

Xylem 

Pith 

Inuline pigment 
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CONCLUSION 
From the current study it was concluded that 

the species can be easily identified on the basis of 
pharmacognostic standardization. Furthermore, 
the plant can be used as bio-control agent against 
the test pathogens.  
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