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Macroscopy 

Untreated sample was examined under diffused day light and 
colour of sample was recorded. The powder was rubbed slowly 
between fingers and odour was examined. Taste of the powder 
was also checked. Surface of material was touched to determine 
whether it was soft or hard [17, 18]. 

Microscopy 

Thin, free hand transverse sections of fresh leaves were made with 
the help of sharp blade and cleared with chloral hydrate solution. 
The sections were stained with phloroglucinol and conc. 
hydrochloric acid and mounted in glycerin. These were observed 
under compound microscope and photographed [19, 20]. 
The powder microscopy was carried out after passing the 
powdered drug through #60.  The powder so obtained was treated 
with chloral hydrate solution and stained with phloroglucinol and 
conc. hydrochloric acid and mounted in glycerin. This was 
observed under compound microscope and photographed [19, 20]. 

Physico-chemical parameters 

Extractive values and successive extractive values of J. 
grandiflorum leaves powder were determined according to 
standard procedures using petroleum ether (60-80 C), chloroform, 
ethanol and water. Total ash, water soluble ash and acid insoluble 
ash values were studied according to standard procedures [21-26].  
Preliminary phytochemical analysis of successive extract of leaves 
extracts was performed according to standard procedure [20, 25, 
26].  
Fluorescence analysis was conducted according to standard 
procedure [27-28]. 

Quantitative studies 

Loss on drying, foaming index, swelling index, volatile oil content, 
crude fibre content, aflatoxin content, microbial contamination, 
heavy metal analysis of powdered leaves and pH values of 1% w/w 
and 10% w/w powder in water were determined as per WHO 
guidelines [21-26]. 

Results and Discussion  

Macroscopy  

Leaves are compound and variable in shape usually ovate to 
somewhat elliptic in shape. The apex is acute, margin entire, base 
asymmetrical, 1‐1.6cm (length) by 0.5‐1.5cm (breadth) as shown 
in Plate 1. Leaflets are 7-11 and the terminal one is larger than the 
rest but not very markedly so. The lower surface is comparatively 
rough with prominent midrib and pinnate venation. The fresh leaf is 
green in color with characteristic odor and slight bitter taste.      

 

Microscopy  

A transverse section of the leaflet shows a central midrib with 
lamina on both sides passing.  It shows the following structure as 
shown in Plate 2. 
Both the upper and lower epidermis are covered with thick striated 
cuticle. Multicellular thick walled warty trichomes are present only 
on upper epidermis. Paracytic stomata are present only on the 
lower epidermis. 
Below the upper epidermis, two layers of rod shaped palisade 
parenchyma are present. The 2nd row of palisade cells underneath 
epidermis in the midrib region is ill developed. 
Palisade layer is followed by three to five rows of spongy 
parenchyma. This layer has several vascular strands encircled by 
parenchymatous sheath. 
Midrib region is deeply convexed on lower side (abaxial surface) 
while its upper surface (adaxial surface) is only slightly depressed. 
Midrib region has large conjoint collateral vascular bundle in the 
centre having about ten radially arranged xylem strands in the 
centre. The parenchymatous phloem is external to xylem. The 
phloem is encircled by sclerenchymatous sheath. Below this 
vascular bundle are present. Five to six rows of thick walled 
collenchymatous cells are also present. Rachis is concavo-convex 
in shape.  
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Quantitative Studies 

Loss on drying content and crude fibre content was determined to 
be 5.83% and 7.09% w/w respectively. The drug was devoid of 
volatile oil content and foaming index was found to be less than 
100. The swelling index of crude drug was also found to be nil. 
Aflatoxin content and microbial contamination of leaves powder 

were confirmed to be within limits as shown in Table 2. Heavy 
metal analysis revealed that each element was present within 
specified limits as per Ayurvedic Pharmacopoeia of India as shown 
in Table 3. The pH values of 1% and 10% w/w drug solutions were 
found to be 7.1 and 6.2, respectively. 

 
Table 2: Aflatoxin and Microbial Contamination Test 

Parameter Value Specified limit 
Total bacterial count 72 c.f.u./g 1 X 10

5
c.f.u./g 

Total yeast/mould count Nil 1 X 10
3
 c.f.u/g 

E. coli Nil Nil 
Salmonella sp. Nil Nil 

S. aureus Nil Nil 
P. aeruginosa Nil Nil 
Aflatoxin B1 Absent 0.5 ppm 
Aflatoxin B2 Absent 0.1 ppm 
Aflatoxin G1 Absent 0.5 ppm 

           Aflatoxin G2 Absent             0.1 ppm 
 
                                                            Table 3: Heavy Metal Content 

Heavy metal Result (ppm) Specified limit (ppm) 

Arsenic Nil 3.00 
Cadmium 0.09 0.30 

Lead 1.20 10.0 

Mercury Nil 1.00 
 

Discussion 
For the utilization of medicinal plant as a biosource,/ or  To utilize  
a plant as a biosource or herbal drug, correct identification and 
quality assurance of the starting materials is an essential 
prerequisite. Therefore the evaluation of a crude drug is an integral 
part for establishing the correct identification of a plant material to 
ensure reproducible quality of herbal medicine which will contribute 
to its safety and efficacy. Before including any crude drug in herbal 
pharmacopoeia, its pharmacognostic parameters and standards 
must be established [29]. 
In the present investigation the macroscopic, microscopic and 
physiochemical studies of J. grandiflorum leaves was carried out. 
The results of macroscopic study might be valuable for 
distinguishing it from its substitutes and adulterants. 
Microscopic evaluation allows more conscientious examination of 
crude drug and enables to identify the organized structural features 
such as epidermis, trichomes, parenchymatous cells.  
Studies of physico-chemical parameters can serve as a valuable 
source of information and are usually used in judging the purity and 
quality of the drug. Loss on drying for J. grandiflorum leaves was 
nearly 6%. It signifies the considerable amount of moisture in 
leaves. The moisture content of a drug should be minimized in 

order to prevent decomposition of crude drug either due to 
chemical change(s) or due to microbial contamination.  
The extractive values in different solvents give us information about 
the chemical nature of the constituents present in the plant 
whereas ash value tells us regarding contamination of drug with 
sand and soil. These values are important quantitative standards 
as it is useful in determining authenticity and purity of drugs [30].  
The fluorescence behaviour of powdered drugs plays a vital role in 
the determination of quality and purity of the drug material. 
Fluorescence is the phenomenon exhibited by various chemical 
constituents present in the plant material. Some constituents show 
fluorescence in the visible range of daylight. The ultra violet light 
produces fluorescence in many natural product (e.g. alkaloids like 
berberine), which is not visible in day light. If the substances 
themselves are not fluorescent, these may often be converted into 
fluorescent derivatives or decomposition products by treating with 
different reagents. Hence, some crude drugs are often assessed 
qualitatively in this way and it is an important parameter of 
pharmacognostical evaluation [31]. The result of fluorescence 
analysis of leaf powder showed their characteristic fluorescent 
color in different organic and inorganic solvents.  
The preliminary phytochemical analysis revealed the presence of 
various secondary plant metabolites in the leaves which are known 
to possess various therapeutic values in medical sciences.  The 
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microbes usually contaminate medicinal plants; which may arise 
during cultivation, harvesting, processing and storage. Hence the 
total microbial load represents the care taken during these 
procedures.  
Microbes are mainly represented by bacteria and fungi. The fungi 
can produce aflatoxin; some of which can be potentially dangerous. 
Even the bacteria can lead to exo or endo toxins. The presence of 
microorganism coupled with moisture can lead to enhanced 
enzymatic activity hence transforming some of the active 
constituents to other metabolites which may be less or non potent. 
All this necessitate the control of microbial contamination with in 
prescribed limits of pharmacopeia [32].  
The medicinal plants accumulate lead, cadmimum, mercury and 
arsenic from their environment. The heavy metals are health 
perilous for humans and animals. Hence their content in medicinal 
plant is controlled with in prescribed limits of pharmacopeia [33]. 

In conclusion, the parameters which are reported here 
will be used as a diagnostic tool for standardization of this 
medicinal plant. Further studies are in progress on these leaves in 
order to isolate, identify, characterize and elucidate the structure of 
bioactive compounds along with exploration of their 
pharmacological activity.  
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