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Abstract 

Context: Ethnomedicinally, the root of Wedelia trilobata L. (Asteraceae) has long been used in various ailments in 

traditional system; most importantly it is used against backache, muscle cramp, rheumatism, stubborn wounds, sores, 

swelling and arthritic pain, fever and malaria. The main problem experienced in the standardization of herbal drugs is 

lack of proper identification of plant source. So there is need to establish quality control parameters by using 

pharmacognostic and phytochemical evaluation, which ensures the purity, safety and efficacy of medicinal plant W. 

trilobata. 

Aim: To evaluate pharmacognostic properties including macroscopic, microscopic and physicochemical parameters of 

the root of W. trilobata. 

Methods: Micro and Macroscopic characters of fresh and dried root samples were investigated. Physicochemical 

parameters were done by utilizing WHO recommended parameters, preliminary phytochemical and fluorescent analysis 

of root sample were performed for identification and standardization of root of W. trilobata. 

Results: The color, shape, size, odor and surface characteristics were noted from the root and powdered root material of 

W. trilobata. Light electron microscope images of cross section of root and powdered root revealed that the presence of 

cork cells, lignified spiral vessels, and parenchymatous cells. Phytochemical screening showed the presence of flavonoids, 

tannins, phenols, saponins, steroids, carbohydrates and glycosides. Physicochemical parameters such as moisture 

content, ash value, extractive value and fluorescent behavior of root powder were determined. These parameters are 

useful tools to differentiate the powdered drug material. 

Conclusion: The present study is helpful to supplement the information with regard to its standardization and 

identification and in carrying out further research in Ayurvedic system of medicine. 
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Introduction 

     The procedure of standardization is achieved by 
pharmacognostic studies that assist in authentication and 
identification of plant materials. Proper quality and 
identification assurance of the raw materials are crucial in 
herbal treatment to insure their quality, safety and 
efficacy. Pharmacognosy could possibly be a dependable 
and easy device, by that total information of the crude 
medication is obtained. The majority of the 
pharmacopeias and regulatory recommendations are 
suggested macroscopic and microscopic analysis and 
chemical substance profiling of natural components for 
quality control and standardization [1] Wedelia trilobata 
(L.) Hitchc (Synonym: Sphagneticola trilobata (L.) Pruski), 
belonging to the Asteraceae family and native to South 
America, is a perennial creeping herb which is known as 
an invasive plant at many tropical and subtropical areas 
including southern China [2,3]. W. trilobata is an 
herbaceous creeping perennial shrub, up to 70cm height, 
forms dense mounded mats over the ground. Leaves are 
glossy green, paler green below, with simple coarse white 
hairs, serrated margins, sometimes with a pair of lateral 
lobes. 
 
     The stem is rounded, rooting at nodes, stolons up to 2m 
in length or more. Flowers are borne on solitary or 
branched inflorescences, ray florets yellow (8-13 per 
head), central disc florets yellow and tubular, flowers 
freely produced throughout the year in warm tropics. 
Fruits are 3-cornered nuts, very small (3 - 5mm), with 
corky covering and topped by short scales, mature from 
green to brown, dispersed by water. New plants arise 
from nodes that root at the soil surface. Seed production 
is low and generally does not reproduce prolifically via 
seed [4]. It really is utilized by Indians as traditionally in 
the treatment of backache, muscle cramp, rheumatism, 
stubborn wounds, sores, swelling and arthritic pain, fever 
and malaria [5-7]. So far, phytochemical studies have 
revealed some structurally diverse chemicals from this 
plant, including terpenoids (sesqui-, diter-, and 
triterpenoids), steroids, flavonoids and phenolics, some of 
which showed significant bioactivities [7-13]. Numerous 
pharmacological activities of W. trilobata offers been 
reported such as antimicrobial [14], Antioxidant [15], 
Anti-inflammatory [15], wound healing [16], Anthelmintic 
[17] and anticancer [15].  
 
     Therefore, we make an effort for standardization of 
Wedelia trilobata L. root to study the morphological, 
anatomical, physicochemical and preliminary 
phytochemical evaluation of root was carried out.  
 

Material and Methods 

Plant Material and Authentication  

     Wedelia trilobata L. Plant was procured in the month of 
September 2017, from V. V. Institute of Pharmaceutical 
Sciences, Gudlavalleru, Andhra Pradesh. It had been 
recognized and authenticated by K. Madhavachetty, plant 
taxonomist, Division of Botany, Sri Venkateswara 
University, Tirupati, Andhra Pradesh and voucher 
specimen of the plant was deposited at the herbarium for 
long-term reference. 
 

Pharmacognostic Evaluation 

Organoleptic evaluation: Organoleptic characteristics of 
Wedelia trilobata root was assessed by observing color, 
odor, taste, shape and size according to WHO quality 
control methods for herbal medicine [18-20]. 
 

Microscopic Evaluation 

Preparation of sections: Free handed sections of the 
root were cut into thin sections manually with the sharp 
cutting edge of the blade. Then transferred on the slide, 
cleared by warming with chloral hydrate, stained with 
phloroglucinol and Conc. HCl and mounted in glycerin. 
The lignified and cellulosic tissues were recognized by 
utilizing different staining techniques [18].  
 

Powder Microscopy 

     The powder microscopy was performed according to 
the method mentioned in Khandelwal [18].  
Physicochemical analysis: Physicochemical parameters 
such as ash value, moisture content and extractive values 
were determined according to the procedures mentioned 
in WHO quality control methods for herbal materials [18-
20]. 
Phytochemical analysis: Chloroform, ethyl acetate, 
ethanol and water extracts of Wedelia trilobata L. were 
subjected to qualitative chemical analysis of various 
phytoconstituents like alkaloids, glycosides tannins, 
flavonoids, steroids and volatile oils according to methods 
of Khandelwal [18,20-22]. 
Preparation of extract: The root of Wedelia trilobata 
was shade dried and powdered. 100g of powdered root 
was subjected to cold maceration by increasing order of 
polarity viz chloroform, ethyl acetate, ethanol and water. 
After 24 hrs filtered the extracts and concentrate with the 
help of rotary evaporator. 
Fluorescence analysis of the powdered drug: The 
fluorescence examination of the plant material was done 
by placing the dry powdered root on a slide and observing  
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by treating with a few drops of different chemical 
reagents to detect the color changes under UV and visible 
light [18,23]. 
 

Results  

Pharmacognostic Evaluation 

Organoleptic and microscopic evaluation: The 
Organoleptic characteristics of root showed in Table 1. 
The transverse section of root is found to be circular in 
outline. The epidermis is the outer most layer it is made 
up of cuboidal shaped cells, which are arranges compactly 
without any intercellular sapaces. The outer layer consists 
of many uniseriate multicellular hairs. The hypodermal 
layer is composed of parenchymatous cells with some 
intercellular spaces. The endodermis showed the 
presence of phloem and xylem. The phloem is present in 
between the medullary rays. The medullary rays are 
parenchymatous and are biserrate in nature. Phloem is 
well developed and shows the presence of phloem fibres, 
which are lignified. It also showed the presence of phloem 
parenchyma. The xylem region was similar to phloem 
region and was also surrounded by biserriate. Xylem 
tissue consists of spiral xylem vessels, xylem fibres and 
xylem parenchyma as shown in Figure 1 to 6. 

 
 

 

Figure 1: Morphological Characteristics of Wedelia 
trilobata L. Root. 
 
 

Organoleptic characters Observation Root 

Colour Buff 

Odour Characteristic 

Taste No taste 

Size 5 to 14 cm 

Texture Smooth 

Table 1: Organoleptic Characteristics of Wedelia trilobata 
L. Root 

 
 

 

 

 Figure 2: Transverse section of Root of Wedelia trilobata 
L. Ep: Epidermis; Par: Parenchyma cells; Ph: Phloem; Mx: 
Meta Xylem; PX: Proto Xylem and Xy: Xylem. 
  

 
 

 

Figure 3: Detailed TS of Root showed epidermis and 
parenchymatous cells. Epi: Epidermis and Par: 
Parenchyma Cells. 
 
 
 

 

Figure 4: Epidermal cells showed uniseriate multicellular 
covering trichomes. 
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Figure 5: T.S of Root portion of Wedelia pilosa L. showed 
Vascular Bundles. Ph: Phloem; PX: Proto Xylem; Mx: Meta 
Xylem; XP: Xylem Parenchyma; P: Pith. 
 
 
Powder microscopy: The powder plant material is buff 
in color, showed lignified spiral vessels, parenchyma, cork 
cells, medullary rays and Xylem vessels as shown in 
Figure 6 
 
 

 

Figure 6: Powder microscopy of Wedelia trilobata Root. 
(a) Cork cells (b) Lignified Xylem vessels (c) Lignified 
Fibres (d) Parenchyma cells. 
 
 
Physicochemical evaluation: The various 
physicochemical parameters of root and root powder i.e., 
loss on drying, ash value and extractive value were 
determined. The total ash, acid insoluble ash, water 

soluble ash, petroleum ether soluble, chloroform soluble, 
ethyl acetate soluble, alcohol soluble and water-soluble 
extractive values were shown in Table 2.  
 

Parameters Values %w/w 

Moisture content (Loss on drying) 9.23±0.23 

Total ash 12.25±0.56 
Acid-insoluble ash 4.5±1.58 
Water soluble ash 2.51±0.86 

Petroleum ether soluble extractive 
value 

1.82±0.05 

Chloroform soluble extractive value 3.84±0.44 

Ethyl acetate soluble extractive value 5.66±0.66 

Alcohol soluble extractive value 9.85±1.85 

Table 2: Physicochemical Parameters of root powder of 
Wedelia trilobata L. 
 
Preliminary phytochemical screening: The preliminary 
phytochemical screening of the extracts viz., chloroform, 
ethanol, and water was carried out and the results 
obtained shown in Table 3. 
 

Phyto 
constituents 

Method 
Aqueous 
Extract 

Ethanol Chloroform  
Extract Extract 

Flavonoids 

Shinoda Test + + - 
Zn. 

Hydrochloride 
test 

+ + - 

Lead acetate 
Test 

+ + - 

Volatile oil Stain test - - - 

Alkaloids 
Wagner Test - - - 
Hager’s Test - - - 

Tannins & 
Phenols 

Fecl3 Test + + - 
Potassium 

dichromate 
test 

+ + - 

Saponins Foaming Test + + - 
Steroids Salkowski test + + + 

Carbohydrates Molish test + + - 
Acid 

compounds 
Litmus test - - - 

Glycoside 
Keller-Killani 

Test 
+ + - 

Amino acids Ninhydrin test - - - 
Proteins Biuret - - - 

“+” Present and “-” Absent 
Table 3: Phytochemical analysis of various extracts of 
Wedelia trilobata L. Root 
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Fluorescence analysis: The behavioral changes of the 
powdered drug with distinctive chemical reagents were 
determined at both UV and Visible light and it is reported 
as shown in Table 4. 
 

Solvent used 
Visible 
 light 

UV light At  
short (254nm) 

At Long 
(366nm) 

Distilled water Buff Buff Dark Brown 

1 N NaOH 1N 
Methanol 

Brown Black Black 

1N HCl Buff Reddish brown Black 

50% HNO3 Brown Brownish white Black 

FeCl3 Buff Yellowish brown Bluish red 

CHCl3 Buff Yellowish grey Dark brown 

Picric acid 
Brownish 

yellow 
Yellowish brown Black 

Table 4: Fluorescence analysis of Wedelia trilobata L. Root 
powder. 
 

Discussion 

     To assure the reproducible quality of herbal drugs, 
proper control of starting material is vital. The primary 
step towards ensuring starting material is authentication. 
Thus, in recent years there has been a rapid increase in 
the standardization of medicinal plants. Though modern 
techniques are available, but still identification of 
medicinal plants is more reliable on pharmacognostic 
studies [24]. In this regard, the macroscopic and 
microscopic features of root have been studied. 
Macroscopical characters of the root of the plant can 
serve as a diagnostic parameter. Microscopical study and 
powder analysis of the plant sample revealed the 
presence of cork cells, lignified spiral vessels and 
parenchymatous cells. Further, this study can also be 
useful to reduce the possibilities of adulteration of this 
useful herbal drug when it is available in the powdered 
form [25]. Studies of physicochemical parameters can 
serve as an important source to judge the purity and 
quality of crude drugs. The extractive values give the 
approximate measure of their chemical constituents and 
from the study, the extractive values of water were 
highest followed by alcohol. The ash value represents the 
earthy matter or inorganic components and other 
impurities present along with the herbal drug. The 
pharmacognostic standard for the root of Wdelia trilobata 
L. laid down for the first time in the study. The 
phytochemical investigation of different solvent extracts 
viz., chloroform, ethanol and water were examined and it 
revealed the presence of flavonoids, tannins, phenols, 
saponins, steroids, carbohydrates and glycosides. 

Conclusion 

     The data generated from the current study facilitate to 
authenticate the medicinally important plant W. trilobata. 
Microscopic features could also be useful for establishing 
the pharmacopeia standards. Morphology as well as 
various pharmacognostic aspects of the root of W. 
trilobata was studied and described along with 
phytochemical and physicochemical parameters that can 
be useful in further isolation and purification of 
medicinally important compounds. 
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