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Lantana camara L. is a traditionally used medicinal plant belonging to family Verbenaceae. The present 
research work is focused on pharmacognostic standardization including macroscopic, microscopic 
evaluation of leaf, stem and roots powders of L. camara. TS observation of leaf, stem and root showed 
the shape and arrangements of different cells. In conjunction with these observations palisade ratio, 
stomatal index, vein termination, vein inlet number of leaf were also calculated. Histochemical features 
were studied by using Phlorogucinol, Conc. HCl, Iodine solution, Ferric chloride and Sudan III solution. 
These reagents were used to locate the presence of Ca+2 oxalate crystals, lignin, starch, tannins and oil 
globules, respectively. Powder study of the leaf showed the presence of epidermal cells, diacytic 
stomata, glandular trichomes and vessels. In stem powder collenchyma, reticulate vessels, fibers, cortex 
cells with tracheids were observed. While in root powder boarderd and pitted vessels along with the 
reticulate vessels, cork cells, parenchyma, oil ducts and oil cells were observed. Different colors were 
observed under ordinary light, short and long wavelength of UV light influorescence analysis. 
Phytochemical analysis of the methanolic extract of whole herb confirmed the presence of alkaloids, 
glycosides, flavonoids, saponins, sterols, triterpenoids, carbohydrates, proteins and tannins. All these 
results obtained will provide guide lines in establishing the quality control parameters which will help in 
setting down the pharmacopoeial standards for L. camara. 
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INTRODUCTION 
Medicinal plants provide an effective assistance to 
health care and disease free life. They contained 
physiologically active principles that have 
traditional importance for the treatment of various 
ailments (Rani and Khullar, 2004). These 
medicinal plants are used in the treatment of 
various diseases either alone or in combination 
with other plant drugs (Kaur et al. 2011).  Plants 
are a valuable source of a wide range of 

secondary metabolites, which are used for 
treatment and prevention of the diseases (Al-
Snafi, 2016). Lantana camara of family 
Verbenaceae is native to South America. It has 
been naturalised in Australia, Eastern Africa, 
South America and some oceanic islands with 
warm climates. L. camara is cultivated as garden 
ornamental. L. camara has antioxidant activity due 
to presence of higher content of flavonoids and 
polyphenols. Decoction of this plant is given in 
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tetanus, rheumatism and malaria. It is also used in 
atoxy of abdominal viscera. A strong decoction of 
the leaves is taken internally and a poultice of 
crushed leaves is applied to the wound. The 
secretion of leaves have remarkable ecological 
functions due to their action against herbivores 
and pathogens, in the attraction of pollinators as 
well as fruit and seed dispersal (Munsif et al., 
2007). Morphological results are helpful in 
explanation of an exclusive drug with a major 
focus on quantitative and qualitative microscopy 
(Demirpolat et al., 2019; Akbar et al., 2021). 
Therefore, the present research comprises of 
anatomical, structural and histochemical 
evaluations of the leaf, stem and root, along with 
the whole herb assessment of physicochemical 
parameters, fluorescence analysis and preliminary 
phytochemical properties. 
 
MATERIALS AND METHODS 

Plant collection 
The plant was collected from Sheikhopura, 
Punjab, Pakistan and was authenticated by Dr. 
Uzma Hanif, Department of Botany, Government 
College University (GCU), Lahore, Pakistan. A 
specimen of plant was deposited in herbarium of 
GCU under voucher No: GC.Herb.Bot.2354. The 
plant was dried under shade for about 10 days 
and then pulverized. Powder was stored in amber 
colored bottles. 

Morpho- anatomical evaluations 

Morphological evaluation 
      Macroscopic evaluations were carried out on 3 
samples of each part according to Evans (2009). 
TS of leaf, stem and root were made by 
commonly used blade and razor method.  

Anatomical evaluation 
      Fresh sections were stained with safranin and 
fast green dye (Jaiswal et al., 2014).  

Histochemical evaluation 
     Histopathology of these TS was conducted by 
using phlorogucinol, conc. HCl, Iodine, Ferric 
chloride and Sudan III solution to locate the 
presence of Ca+2 oxalate crystals, lignin, starch, 

tannins and oil globules, respectively under 
microscope. (Christodoulakis et al., 2015). 
Powder microscopy of each part was done 
according to standard procedure of Evans.  

Fluorescence analysis 
      Florescence analysis of each part of plant 
powder was done according to method of Ishtiaq 
et al., 2018 by using different reagents.  

Preliminary phytochemical analysis 
      The preliminary phytochemical analysis of 
whole herb was carried out according to the 
standard procedures (Ishtiaq et al., 2016).  

FTIR analysis 
      L. camara herb fine powder by using agate 
mortar and the FT-IR spectrometer in the region 
4000-400cm-1 by employing standard KBr pellet 
technique. 
 
RESULTS  

Morphological evaluation  
L. camara is commonly called as pretty verbena. 
Flowers are borne in terminal racemes. Literature 
revealed that both qualitative and quantitative 
studies are important for identification of raw 
material during drug manufacturing (Kumar et al., 
2011).  Herbal drug’s purity, safety, identity and 
quality can be maintained by means of 
standardization which involve in both the 
qualitative and quantitative parameters (Ishtiaq et 
al., 2018).  

Anatomical/Microscopic evaluation 
      Among the qualitative parameters powder 
microscopy is the simplest and more economical 
measure.  The TS of stem vascular bundles 
arranged in circular form along with pith cells, 
cortex and epidermis (Fig. 1A, B, C). In the 
findings about L. camara the TS of leaf showed 
arrangement of epidermis, collenchyma cells and 
vascular bundles (Fig.2A, B, C). The TS of root 
also disclosed the presence of cortex, pith, 
epidermis and pericycle in the middle (Fig. 3 A, B, 
C). 
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Figure 1: Powder microscopy stem A. phloem tissues B. epidermis ansiocytic type of stomata C. 
Trichomes 
 

   
Figure 2: Powder microscopy root A. xyleum tissues B. thicked wall cortical cells C. crystal of 
Calcium oxalate 
 

 

 

 

Figure 3: Powder microscopy leaf A. unicellular trichomes in epidermis B. epidermis ansiocytic 
type of stomata C. cortical cells in epidermal tissue 
 
 

Histochemical analysis of TS 
      The histochemistry showed the presence of 
Ca+2 oxalate crystals, tannins and starch granules. 
However, it didn’t show any change when 
exposed to Sudan III and ferric chloride which 
confirms the absence of oil globules and lignin.  

Anatomical analysis of leaf, stem and root 
      The powder microscopy of leaf showed; 
epidermal cells with numerous stomata, epidermal 
tissue contain various layers of palisade tissues, 
oil cavity, group of vessels, numerous glandular 
trichomes with base attached to the surface of 

epidermal cells. Stem powder showed thin walled 
cork cells, lignified xylem parenchyma cells, 
widely distributed reticulate vessels, glandular 
trichomes with covered head and calcium oxalate 
crystals. While root showed; epidermal cells with 
few stomata, thick walled scelerenchyma cells, 
pith cells, part of cork and phelloderm region, thin 
wall parenchyma cells, phloem cells with few 
calcium oxalate crystals, reticulate vessels, fibers, 
oil cavity and oil cells with associated tissues (Fig. 
1, 2, 3).  

Preliminary Phytochemical analysis 
The phytochemical screening of whole herb 
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mainly revealed the presence of terpenoids, 
tannins, glycosides, flavonoids, alkaloids, 
proteins, carbohydrates, saponins, fats and fixed 
oils (Table 1). 

Fluorescence analysis 
     The fluorescence analysis is an appreciated, 
easy and direct method for the identification of 

fluorescent compounds (Joshi et al., 2012). The 
powder of whole herb gave various colors when 
observed under ordinary daylight, in short and 
long wavelength of UV light (Pekgöz  and 
Çinbilgel 2019) (Table 2).  
 

Table 1: Preliminary phytochemical analysis of L. camara 
 

Group Name of test 
Methanolic 

extract 
n-butanol 

extract 
Aqueous extract 

Terpenoids 
Salkowaski test - + + ++ + 

Liebermann’s test - - + + 

Sterols 

Salkowaski test ++ + + + - 

Liebermann’s test +++ + + - 

Sulphur test + ++ + - 

Glycosides 

Bromine water test + - - 

Keller-killani test +++ +++ - 

Legal’s test ++ - - 

Flavonoids 

Ferric chloride test ++ +++ +++ 

Zinc HCl reduction test - - - 

Alkaline reagent test + - + 

Lead acetate test +++ + ++ 

Alkaloids 

Mayer’s test + - - 

Wagner test ++ - - 

Hager’s test +++ - - 

Dragendroff’s test ++ + - 

Proteins 

Millon’s test ++ - - 

Ninhydrin test + - - 

Biuret test - 
  

Xanthoproteic test - - - 

Carbohydrates 

Barfoed’s test ++ - + 

Molisch’s test + + + + + + 

Benedict’s test + + + + + + + 

Saponin 

Foam test - + + + - 

Bromine water test + - - 

Legal’s test ++ - - 

Lipids Soap formation test ++ - - 

Tannins Ferric chloride test +++ + + + + + 

 
Table 2: Fluorescence analysis of L. camara 

Reagent 

Observations 

Ordinary light 
Short wavelength 

(254nm) 
Long wavelength 

(265nm) 

5% NaOH Pale yellow Chocolate brown Green 

50% H2SO4 Dark brown Reddish brown Green 

50%HNO3 Reddish orange red Dark brown 

5%FeCl3 Blackish green Maroon red Black 

Water Light green Brown Light green 

Aniline Yellowish brown Light brown Reddish brown 

Conc. KOH Yellowish brown Chocolate brown Light green 

66%H2 SO4 Dark green Reddish brown Light green 

Powder Light green Brown White 

Chloroform Dark green Dark brown Light brown 
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FTIR analysis 
The infrared spectrum of methanolic extract of L. 
camara showed the different peaks as strong 
peak at 1022.27 cm-1, weak as well as medium 

peaks  which was probably due to presence of 
different chemical groups which are represented 
in Fig 7. 
 

 

 
 

Figure 4: Transverse section of stem A at 40X, B at 100X and C at 10X 
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Figure 5: Transverse section of Root A at 40X, B at 100X and C at 10X 
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Figure 6: Transverse section of Leaf A at 40X, B at 100X and C at 10X 
 

 
 

Figure 7: Infrared spectrum of methanolic extract of L. camara L 
 

DISCUSSION 
Literature revealed that both qualitative and 

quantitative studies are important for identification 

of raw material during drug manufacturing (Kumar 
et al. 2011; Singh et al. 2010). Herbal drug’s 
purity, safety, identity and quality can be 
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maintained by means of standardization which 
involve in both the qualitative and quantitative 
parameters (Ishtiaq et al. 2018). Among the 
qualitative parameters powder microscopy is the 
simplest and more economical measure to identify 
and standardize the plant material. In the findings 
about L. camara the transverse section of leaf 
showed arrangement of epidermis, collenchyma 
cells and vascular bundles. The abundant stomata 
were also observed in the upper epidermis 
(Fig.6A, B). The TS of stem vascular bundles 
arranged in circular form along with pith cells, 
cortex and epidermis (Fig. 4 A, B &C). The TS of 
root also disclosed the presence of cortex, pith, 
epidermis and pericycle in the middle (Fig. 5 A, B 
& C). 

 Histochemical assessment of transverse 
sections were carried out at cellular level which 
demonstrated the existence of tannins, lignin, 
Ca+2 oxalate crystals and starch granules in the 
leaf, stem and root. Effervescent response of all 
parts indicated the presence of Ca+2 oxalate 
crystals. Blackish coloration in all parts except leaf 
indicated the existence of tannins. Megnata 
coloration in all parts indicated the presence of 
lignin. Similarly blue color indicated the presence 
of starch granules in all the parts. No pinkish red 
coloration showed the negative results of oil cells.  

The powder microscopy of leaf  of the herb 
showed the epidermal cells with numerous 
stomata, epidermal tissue contain various layers 
of palisade tissues, group of vessels, numerous 
trichomes attached to the surface of epidermal 
cells. The powder microscopy of the stem showed 
the thin walled cork cells, lignified xylem 
parenchyma cells and trichomes. The powder 
study of root revealed the epidermal cells with few 
stomata, thick walled scelerenchyma cells, pith 
cells, part of cork and phelloderm region, thin wall 
parenchyma cells, phloem cells with few calcium 
oxalate crystals, reticulate vessels ,fibers, oil 
cavity and oil cells with associated tissues (Fig. 3, 
4, 5). 

The quantitative evaluation of cellular parts in 
powder study and TS of leaf, stem and root 
proved to be a helpful tool to aid in the 
authentication and confirmation process of this 
therapeutically important drug. The fluorescence 
analysis is an appreciated, easy and direct 
method for the identification of fluorescent 
compounds (Table 2). Different compounds give 
fluorescence when they are exposed to short and 
long wavelength UV light (Joshi, 2012). The 
powder of whole herb gave various colors when 
observed under ordinary daylight, in short and 

long wavelength of UV light. The infrared 
spectrum of methanolic extract of L. camara 
showed a strong peak at 1022.27 cm-1 which was 
probably due to some methylene ( >CH2) 
cyclohexane ring vibration or C-F stretching 
indicating the presence of aliphatic fluoro 
compound or due to alkoxy (C-O) alcohols. The 
weak narrow band at 547.78 cm-1 along with 
weak bands at 559.36 cm-1 and 599.86 cm-1 
showed C-I in aliphatic iodo compound. The weak 
band at 599.86 cm-1 might also be due to alcohol 
(OH) out of plane bending. The weak narrow band 
at 632.65 cm-1 along with651.94 cm-1 and 665.44 
cm-1 were indicative of aliphatic bromo 
compounds (C-Br stretching). The weak narrow  
peak at 632.65 cm-1 as well as at 651.94 cm-1 
might be due to CH3-S- (C-S) stretching indicating 
the presence of thio ethers. The narrow weak 
band at 651.94 cm-1 could also be due to sp2-
CH-bend (Kartini et al., 2021). The narrow weak 
peaks at 651.94 cm-1 and at 665.44 cm-1 could 
be indicative of presence of cis-distributed alkene. 
The weak narrow band at 665.44 cm-1 might be 
due to alkyne C-H bend. The narrow weak band 
at 1112.93 cm-1 might be due to C-O stretching 
and indicative of alkyl substituted ether. The weak 
peak at 1408.4 cm-1 might be indicative of phenol 
or tertiary alcohol (O-H bending). The weak peak 
at 1415.75 cm-1 might be indicating the presence 
of vinyl C-H in plane bending as well as the 
organic sulphates. The narrow weak peaks at 
1408.4 cm-1 as well as at 1415.75 cm-1 showed 
presence of carboxylate (carboxylic acid salt). The 
narrow weak band at 1450.47cm-1 could be due 
to aromatic ring (C=C-Ca) stretch or due to 
asymmetric methyl C-H bend or due to methylene 
C-H bend. A sharp medium peak at 2831.5 cm-1 
showed the C-H stretching vibrations in methoxy 
(O-CH3)/ methyl ether compounds. Infrared 
spectrum of methanolic extract also showed a 
weak peak at 2910.58 cm-1 which indicated alkyl/ 
methyl/ alkyne groups stretching vibrations were 
possibly of C-H bonding. A weak band at 2943.37 
cm-1 might be due to methyl/ methylene groups 
stretching vibrations of C-H bonding. Such bonds 
were resulted from symmetrical and asymmetrical 
stretching vibrations of C-H bonds. A medium 
broad peak at 3325.28 cm-1 was possibly due to 
H-bond or O-H stretching or N-H bond stretching 
or normal polymeric O-H stretching in phenolic 
/imino compounds / aliphatic primary amines or it 
may be indicative of –C. C-H stretching in alkyne 
H group (Brangule et al., 2020). FTIR analysis of 
whole herb has been carried out and results of 
different peaks presented in Fig 7. 
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CONCLUSION 
The study of phytochemical and 
pharmacognostical features of L. camara had 
shown the standards, which will be effective 
parameters in the identification and recognition of 
its purity and genuineness. Fluorescence and 
FTIR analysis are indicators of the quality of 
material. These pharmacognostical evaluations 
and physicochemical characterization all are 
anatomical features helpful for a researcher in 
their research work for authenticity of this plant 
material. 
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