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Abstract

Syzygium cumini (L.) Skeels (Family- Myrtaceae) is 
commonly known as ‘Jamun’, it is widely used as a fruit and also drug. The 
seeds are popular choice as ingredient in anti-diabetic herbal formulations. 
This plant species is prescribed in material medica of Ayurveda, Unani and 
Shidda System of medicines as drug with the name of ‘Jambu’, ‘Jamun’ and 
‘Naval Pattai’ respectively. The seeds of Syzygium cumini (L.) Skeels were 
evaluated to assess their quality in respect of identity, purity and strength. 
The commercial samples were resourced from Delhi, Hardwar and Ghaziabad 
markets. Evaluation is based on specific parameters and limits developed by 
standardising authentic samples of drug. 

Keywords: Pharmacognostic evaluations, Commercial herbal drugs, Quality 
assessment

Introduction 

Syzygium cumini (L.) Skeels (Family- Myrtaceae) is commonly known as ‘Jamun’, 
it is widely used as a fruit. The fruit is laden with a large number of minerals, and 
provides fewer calories, as compared to other fruits. The seed of the fruit is also 
rich in protein and carbohydrates and traces of calcium have also been found. 
Syzygium plant is a woody, perennial, indigenous to Cochin, China, India and 
also widely cultivated. Jamun fruits are a good source of iron and are said to 
be useful in the troubles of heart and liver (Figure 1A). The seeds of jamun are 
an effective medicine against diabetes and their powder is widely used in India 
to control diabetes. Seeds have been reported to posses, alkaloid, tannins, 
glycoside, flavonoid and sterols. The phytochemical constituents have been 
structurally elucidated as jambosine, gallic acid, ellagic acid, corilagin and related 
tannin, 3,6-hexahydroxydiphenoylglucose and its isomer 4,6-hexahydroxy- 
diphenoylglucose, 1-alloylglucose, 3-galloylglucose, quercetin, kaempferol, 
myricetine and β-sitosterol respectively (Chopra et al., 1956; Bhatia and Bajaj, 
1975; Gupta and Agrawal, 1970 & Rastogi & Mehrotra, 1990). Syzygium cumini 
seeds have extensively used for various ailments such as anti-inflammatory 
(Chaudhuri et al., 1990), hypolipidaemic (Stanely and Menon, 1997), anti-diabetic 
and antioxidant14, neuro-protective (Stanely et al., 2003) and recently it has been 
reported for the DNA protection against radiation (Jagetia et al., 2005). Owing to 
popular anti-diabetic activity of the drug, a number of commercial herbal formulations 
containing single ingredient (seeds of Syzygium cumini (L.) Skeels) in the form of 
powder and capsules are available in the market which attracted the attention of 
authors to carry out the present study to evaluate the quality of commercial samples.  
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Methodology

The dried seeds of Syzygium cumini (L.) Skeels were collected from Haridwar 
forest area and commercial samples were procured from the herbal drug 
vendors of Haridwar, Delhi and Ghaziabad, India (Figure 1B). The plant was 
identified and authenticated with the help of standard floras and herbarium/ 
museum samples maintained in Pharmacopoeial Laboratory for Indian Medicine, 
Ghaziabad. The seeds were separated from the fruits and dried in shade, 
powdered and stored at 250C (Figure 1C). For studying powder microscopy 
Jackson & Snodon (1992) was followed. To determine physico-chemical 
constants, Indian Pharmacopoeia (1955) was consulted and for fluorescence 
study schedules mentioned by Trease & Evans (1972) was followed; colors 
were named by consulting Rayner (1970). Standard prescribed procedures 
for histochemical studies (Johanson, 1940; Youngken, 1951; Cromwell et al., 
1955 & Trease & Evans, 1972) organic group detection (Robinson, 1963); UV 
Spectrophotometry (Willard, 1965) and Chromatography (Shellared, 1969; 
Stahl, 1969 & Smith and Feinberg, 1972) were adopted from relevant literature 
resource. The information is complied by reviewing the available literature. 

Result and Observations

Organoleptic characteristics:

The authentic and commercial samples of powdered drugs were examined for 
colour, taste and odour and tabulated in Table 1 & Figure 1 B, C & D. 

Table 1: Organoleptic characteristics of samples

Parameters Authentic Sample
Commercial Samples

Haridwar Delhi Ghaziabad

Origin Seed Conform Conform Conform

Shape Brownish-black oval or round Conform Conform Conform

Dimensions Length1cm, wide 1 cm Conform Conform Conform

Colour Beige brown Conform Conform Conform

Surface Coriaceous covering and smooth 
surface

Conform Conform Conform

Texture Corky, hard Conform Conform Conform

Fracture Short, complete Conform Conform Conform

Odour Odourless Conform Conform Conform

Taste Astringent Conform Conform Conform
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Micro-morphological characteristics:

Epidermis is single layered, mesophyll composed of isodimeteric of thin-walled 
parenchymatous cells which contain starch grains. Endocarp cells, endosperm 
cells, schizogenous cavities and stone cells are also present in powder, Table 
2 & 3, Figure 2.

Table 2: Micro-morphological characteristics of seed

Parameter Authentic Sample
Commercial Samples

Haridwar Delhi Ghaziabad

Epidermis Three to four layered epidermis Present Present Present

Mesophyll isodimeteric of thin-walled 
parenchymatous cells which contain 
starch grains

Present Present Present

Testa Composed of polygonal cells, 
present schizogenous cavities which 
contain oil drops 

Present Present Present

Table 3: Micro-morphological characteristics of seed powder

Parameter Authentic Sample
Commercial Samples

Haridwar Delhi Ghaziabad

Cellular 
contents

Fragments of parenchymatous cells Present Present Present

Endocarp cells Present Present Present

Fragments of polygonal endosperm 
cells Present Present Present

Stone cells and Present Present Present

Starch grains simple, oval or rounded 
measuring 7-28 µm in diameter Present Present Present

Histo-Chemical Tests and Behaviour of Specific Reagents Plant Tissues:

For the micro-chemical tests and to observe the behaviour of specific reagents 
towards plant tissue of drugs, the dried plant material was soaked in water 
for two or three days. Slightly thick sections were cut for the observations as 
very thin sections cause danger of not arriving at proper conclusion. Due care 
was taken in washing the cutting implements before each operation so as to 
avoid contamination. The sections were placed in slides and were irrigated with 
specific reagents placing drops of reagent at one slide of cover-slip of prepared 
specimen and the subsequent sucking of the fluid under the cover-slip by 
placing a strip of filter paper at opposite side of it. The progress of reaction was 
followed by suitable magnification under microscope. Only the positive results 



Hippocratic Journal of Unani Medicine 102

in reference to specific colouration in drugs tissues obtained by tests have 
been recorded in Table 4.

Table 4: Histo-chemical tests and behaviour of specific reagents towards 
plant tissues and cells contents

Regent Test for Authentic Sample Commercial Samples

Histological 
cell contents 
responded

Inference Haridwar Delhi Ghaziabad

Dragendorff’s 
reagent

Alkaloid Not 
Responded

_ _ _ _

Marme’s 
reagent

Alkaloid Not 
Responded

_ _ _ _

Wagner’s 
reagent

Alkaloid Not 
Responded

_ _ _ _

Potassium 
hydroxide 
solution (5% 
w/v)

Anthocynin Not 
Responded

_ _ _ _

Sulphuric acid 
(66% v/v)

Anthocynin Not 
Responded

_ _ _ _

Acetic acid Calcium 
oxalate

Not 
Responded

_ _ _ _

Potassium 
hydroxide 
solution 
(5% v/v ) + 
Hydrochloric 
acid

Calcium 
oxalate

Not 
Responded

_ _ _ _

Sulphuric acid Calcium 
oxalate

Not 
Responded

_ _ _ _

Kedde 
reagent

Cardiac 
glycoside

Not 
Responded

_ _ _ _

Iodine 
Solution 
followed by 
Sulphuric acid

Cellulose Not 
Responded

_ _ _ _

Sudan III Fixed oil 
and fats

Endosperm 
cells

+ + + +

Chlor-zinc-
Iodine 
Solution

Latex Not 
Responded

_ _ _ _

Aniline 
sulphate 
Solution 
followed by 
Sulphuric acid

Lignin Stone cells 
and endocarp 
cells

+ + + +

Phloroglucinol 
HCl

Lignin Same as 
above

+ + + +



Hippocratic Journal of Unani Medicine 103

Lugol’s 
solution

Protein Not 
Responded

_ _ _ _

Millon’s 
reagent

Protein Not 
Responded

_ _ _ _

Picric acid Protein Not 
Responded

_ _ _ _

Heating with 
KOH (5% w/v) 
+ H2SO4

Suberin Not 
Responded

_ _ _ _

Sudan III Suberin Not 
Responded

_ _ _ _

Weak Iodine 
solution 

Starch Starch grains 
in endosperm 
cells

+ + + +

Potassium 
hydroxide 
solution (5% 
w/v)

Starch Same as 
above

+ + + +

Sulphuric acid Starch Same as 
above

+ + + +

Fluorescence characteristics under UV light:

About 1 g coarsely powdered drugs (collected and market sample) were 
macerated with 20 ml each of the different solvents (carbon tetrachloride, ethyl 
acetate, hydrochloric acid, nitric acid and water, sodium hydroxide and water, 
sodium hydroxide and methanol, sulphuric acid and water, buffer solutions of 
pH 5, pH 7 and pH 9) filtered and after 24 hours examined under daylight and 
ultra-violet light, Table 5.

Table 5: Fluorescence characteristics of powdered drug under Ultra-Violet light

S. 
No.

Treatments Authentic Sample Commercial Samples

Colour 
in day light

Nature of 
colour in 

fluorescene

Haridwar Delhi Ghaziabad

A. Powder as such Beige brown Dark brown Same Same Same
B. Powder with 
1. Carbon tetra 

chloride
Brown Dark brown Same Same Same

2. Ethyl acetate Brown Dark brown Same Same Same
3. Hydrochloric acid Dark brown Brown Same Same Same
4. Nitric acid + water Brown Dark brown Same Same Same
5. Sodium hydroxide 

+ methanol
Dark brown Dark brown Same Same Same

6. Sodium hydroxide 
+ water

Dark brown Dark brown Same Same Same
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7. Sulphuric 
acid + water

Brown Reddish brown Same Same Same

8. Buffer- pH 5 Brown Dark brown Same Same Same

9. Buffer- pH 7 Brown Dark brown Same Same Same

10. Buffer- pH 9 Brown Dark brown Same Same Same

Qualitative Analysis for Major Organic Groups of Chemical Constituents:

About 25 gm both collected and market samples were extracted with 200 ml 
ethanol (70% v/v) by refluxing in a continuous soxhlet extractor for 16 hrs and 
followed the tests of presence of chemical constitutes, Table 6.  

Table 6: Qualitative analysis for major organic groups of chemical constituents

Quality 
Specifications

Authentic 
Sample

Commercial Samples

Haridwar Delhi Ghaziabad

Alkaloid _ _ _ _

Anthraquinone + + + +

Coumarin + + + +

Flavonoid + + + +

Glycoside + + + +

Protein _ + + +

Resin + + + +

Saponin + + + +

Steroid _ _ _ _

Tannin _ _ _ _

Quantitative Analysis for the Physico-chemical constants:

Result related to quantitative analysis for the physico-chemical constants 
represented in Table 7.

Table 7: Quantitative analysis for physico-chemical constants

Physico-Chemical Contents Authentic 
Sample

Analytical values

Commercial Samples

Haridwar Delhi Ghaziabad

Foreign Matter, %, w/w – 0.5 1.0 0.9

Moisture content, % w/w, Not more than 15.0 13.6 12.2 10.0
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pH 7.1 7.0 7.1 7.1

Total Ash, % w/w 5.0 4.8 4.6 5.2*

Acid insoluble ash, % w/w, Not less than 1.0 0.9 0.6 1.1*

Alcohol soluble extractive % w/w, Not less 
than 5.0 6.2 6.6 6.1

Water soluble extractive % w/w, Not less 
than 12.0 13.3 14.4 15.7

Essential Oil , % v/w, Not less than – – – –

*not conforming to the values obtained in respect of authentic samples. 

Ultra –Violet Spectrophotometric Studies: 

10 g of coarsely powdered drug samples (collected and market) were extracted 
with 100 ml methanol for 24 hours by cold extraction method. The extracts 
were filtered by Whatmann filter paper and diluted further in appropriate ratios 
as per requirement of instrumentation to keep the absorbance within the 
calibrated range, results are presented in Table 8 & Figure3.

Table 8: Ultra-Violet Spectrophotometer characteristics of drugs.

Specifications Data
Authentic 
Sample

Commercial Samples

Haridwar Delhi Ghaziabad

Tincture dilution ml/ml 1 1 1 1

Maximum absorption peak 0.076 0.074 0.074 0.075

0.476 0.477 0.476 0.477

0.743 0.746 0.745 0.744

l Maxima at, nm 357.25 356.75 355.95 357.55

256.80 257.30 255.85 256.15

214.85 215.65 214.45 216.15

HPTLC Profiling:

HPTLC study were done on the pre coated silica gel60 G ‘F254 (20x10 cm2; 
0.2 mm thick) aluminium plates using Toluene: Ethyl acetate: Formic acid 
(5:4.5:0.5) v/v as mobile phases. Methanol extract of samples were applied 
on plates by using Linomat applicator. Camag Twin Trough Glass Chamber 
(20x10 cm2) with SS lid was used for development of HPTLC plate. The Twin 
Trough Glass Chamber was saturated with mobile phase for 30 minutes. TLC 
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plates were developed to 8 cm distance above the position of the sample 
application after this plates were removed from the chamber and air dried at 
room temperature. These plates were sprayed (derivatized) with anisaldehyde-
sulphuric acid reagent followed by heating at 110 °C for 10 minutes. HPTLC 
plate were scanned by Camag Reprostar III, before derivatization, under UV 
254 nm, UV 366 nm and after derivatization, all observations are tabulated in 
Table 9 & Figure 4. 

Table 9: HPTLC Finger finger-printing characteristic of drugs

Mobile 
phase

Visualizations Rf  Values 
of bands 

No. of 
Spots

Commercial Samples

Authentic 
Sample

Authentic 
Sample

Haridwar Delhi Ghaziabad

Toluene: 
Ethyl 
acetate: 
Formic 
acid 
(5:4.5:0.5) 
v/v

254 nm 0.19, 0.67, 
0.79 and  
0.86 (all 
grey)

4 4 4 4

366 nm  0.56, 0.60 
(both sky 
blue), 0.79 
(bright sky 
blue), 0.86 
and 0.88 
(both red)

5 5 5 5

After 
derivatization 
(anisaldehyde-
sulphuric acid)   

0.21 (grey), 
0.47 (light 
violet), 0.69 
and 0.80 
(both violet)

4 4 4 4

Conclusion 

Pharmaco-botanical evaluation of commercial samples of herbal drugs with 
comparison to genuine and authenticated crude drug samples reveal the extent 
of authenticity and quality of commercial samples. Each commercial samples 
of drug is compared in the tables 1 -4.24 with the authentic drug samples. The 
commercial samples from Ghaziabad does not conform the limit led down for 
total ash and acid insoluble ash. The total ash of the drug is residual substance 
which is not volatilized when the drug is ignited at certain temperature. This 
residual substance is physiological ash derived from the plant tissues itself. 
The extraneous to material viz. sand and soil adhering to the drug also 
contribute to ash as non-physiological ash. The cumulative residual substances 
of both kinds of ash are determined together and are termed as total ash. The 
genuineness of the drug sample is restricted within the physiological ash and 
lower amount of the ash up to certain extent is an indication of presence of 



Hippocratic Journal of Unani Medicine 107

material other than prescribed ones. The higher values are indication of either 
the material being other than prescribed drug or addition of extraneous material 
in the drug. Acid insoluble ash is the residual amount obtained by boiling the 
total ash with dilute hydrochloric acid, collecting the insoluble matter in filter, 
washing and finally igniting the matter. This procedure is intended to measure 
the amount of silica, especially sand and siliceous earth, present in drug due 
to adhering soil and foreign matter as result of ignorance. The present study 
reveals that commercial samples are always subject to quality control for their 
authenticity to ensure identity, purity and strength as per pharmacopoeial 
and other quality standards before their use to formulate the medicine. This 
quality evaluation practice may also ensure the safety and efficacy of medicine 

BA
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Figure 1

A. Fruiting twig of Syzygium cumini (L.)  Skeels

B. Dried seeds in bulk

C. Dried seeds

D. Seed powder
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Figure 2

Micro-morphological characteristics of powder (a. stone cells; b, 
parenchymatous cells; c, endospermic cells containing starch grains; 

e, endocarp cells, f, xylem vessels)
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up to larger extent. Although all the herbal drugs are common in use but the 
analytical values in respect of quality parameters varies. The cause of non-
conformance to identity is not to use genuine and prescribed plant species 
whereas difference in physico-chemical and phyto-chemical parameters leads 
to conclusion poor harvesting and storage practices adopted in commercial 
stock of drugs by collectors and traders. The code of ‘Good Collection and 
Storage Practices’ must be followed to ensure the availability of quality drug 
material in commerce.
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