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ABSTRACT 

Objective: The aim of the present study is to evaluate various pharmacognostic standards like macroscopy, microscopy, fluorescence analysis, 
preliminary phytochemical screening and thin layer chromatography of Moringa oleifera (Lamk.) and Jasminum sambac (L.) Ait. 

Methods: Cellular arrangement of the flower of M. oleifera and J. sambac were examined under electronic microscope. Fine powder of both flowers 
was used for powder microscopy. The phytochemical screening of the aqueous and ethyl acetate extracts of flowers of M. oleifera andJ. sambac was 
performed for carbohydrates, terpenoids, alkaloids, flavonoids, saponins, tannins, steroids, lignin and fixed oil. The color intensity or the precipitate 
formation was used as analytical responses to these tests. The aqueous and ethyl acetate extracts of both plants were gone through TLC monitoring 
by reconstituting each extracts with 5 ml solvent respectively.  

Results: Under microscopic observation the dried powder of M. oleifera revealed abundant calcium oxalate crystals, small spherical oil globules, 
starch grains, irregular fragments and tannin content. While powder microscopy of flower of J. sambac showed tannin, oil globules and simple fibers. 
Preliminary phytochemical analysis of aqueous and ethyl acetate extracts of both flowers revealed that the strength of active agents i. e, 
carbohydrate, tannins, fixed oil, terpenes in variable percentage.  

Conclusion: The findings could be helpful in identification and authentication of Moringa oleifera andJasminum sambac in future for further 
research and utilization. 
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INTRODUCTION  

Plant material and herbal remedy derived from plants represent a 
substantial proportion of the global drug market and in this respect 
internationally recognized guidelines (WHO) are necessary for their 
quality assessment. Herbal medicines provide widespread aspects 
for drug discovery in the field of pharmaceutical research. It has 
been estimated that 80% of people living in developing countries are 
almost completely dependent on traditional herbal remedies. Hence 
it becomes extremely important to document the research work 
carried out on herbal medicines and make an effort towards 
standardization of plant material to be used as medicine [1]. WHO 
specification for the evaluation of the safety, efficacy and quality of 
herbal medicine is an important requirement for attaining 
uniformity throughout the world. Correct knowledge of crude drugs 
is very important aspect in preparation, safety and efficacy of the 
herbal product. The process of standardization can be achieved by 
stepwise pharmacognostic studies [2]. Standardization is a system 
to ensure that every packet of medicine that is sold has the correct 
amount and will induce its therapeutic effect [3]. 

Moringa oleifera (MO) belonging to Moringaceae family and is 
commonly known as the suhujana or drumstick tree [4]. It is a fast 
growing, deciduous, evergreen perennial tree reaching up to about 
10-12m. It is one of the important medicinal plants commonly found 
in Pakistan and most abundantly found in Karachi. While it grows 
best in dry, sandy soil, it tolerates poor soil, including coastal areas. 
All parts of the Moringa tree–leaves, flowers, fruits, and roots are 
edible and have long been consumed as vegetables [5, 6]. Moringa 
seed oil, also known as Ben oil, has been used in salads, for 
industrially as fine machine lubrication, and in the manufacture of 
perfume and hair care products [7]. The flowers of the plant are a 
rich source of nutrients and mineral contents. They have also been 
reported to contain flavonoid pigment and nine amino acids as 
documented in the literature. It has also been employed in the 
synthesis, characterization and SERS activity of biosynthesized 
silver nanoparticles [8, 9]. The diverse range of medicinal uses 
for MO, include its use as an antioxidant, anticarcinogenic, anti-

inflammatory, antispasmodic, diuretic, antiulcer, antibacterial, 
antifungal and its antinociceptive properties, as well as its wound 
healing ability has been demonstrated. Additionally, the root bark 
has been used as an analgesic, alexeteric, antihelminthic, and 
treatment for heart complaints, as well as for eye diseases, 
inflammation and dyspepsia [10-14]. 

Jasminum sambac (JS) commonly known as jasmine or motia, 
belongs to family Oleacaea. Motia is a scandent or sub‐erect shrub 
with young pubescent branches broadly ovate, opposite leaves, 
white, very fragrant flowers cultivated nearly throughout the 
tropical and sub‐tropical parts of the world. The plant is much 
valued for its exquisitely fragrant flower [15].  

Plant is widely distributed all over the world, native of South and 
Central India and Sri Lanka. The plant contain friedelin, lupeol, 
betulin, α‐amyrin, ursolic acid, sambacin,  jasminin, sambacoside A, 
sambacolignoside, quercitin, rutin, kaempferol, luteolin, 
phenylmethanol, linalool, α‐terpineol[16 -18]. Moreover, it is 
employed for ophthalmic purposes, skin diseases, pyrexia, cephalgia, 
otopathy, stomatopathy, leprosy, pruritis and ulcers. It also exhibits 
chemo-preventive effect against DLA-induced lymphoma [19, 20]. 

However, literature survey revealed that the pharmacognostic 
studies on dried flowers of MO and JS are lacking hence in the 
present research investigation was undertaken. The objective of the 
present study is to evaluate various pharmacognostic standards like 
microscopy, extractive values, fluorescence analysis and preliminary 
phytochemical analysis of MO and JS. 

MATERIALS AND METHODS 

Collection of plant materials 

Jasminum sambac flowers were collected in September 2013 at 
flowering stage. Flowers were shade dried over a period of 24 h 
inside the room at ambient temperature. While Moringa oleifera 
flowers were collected in January 2014 at flowering stage. The 
flowers were sun-dried over a period of 48 h. 
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Histological examination 

Fresh flowers of both plants were sliced into thin sections and 
treated with 10%, 20%, 30%, 40%, 50% alcohol for 2 min each, then 
add 2drops of saffaranine keep it for 5 min then treat it with 60%, 
70% and 80% alcohol followed by the addition of 2drops of 
malachite green for 5 min respectively. After treating it with 90% 
and 100% alcohol pour 1drop of oil on slide and observe the 
sections under microscope [21]. 

Powder microscopy  

Dried flowers of MO and JS were crushed in mortar and pestle. 
Crushing was done with the help of agitation and trituration. A small 
amount of samples were taken and chloral-hydrate was poured on 
powder samples respectively. It was allowed to stand for about 3 
min and observed under microscope. It was then mounted in 
glycerin (50%) and observed under microscope. Similarly, the 
powder was also stained with weak iodine (N/50) solution for the 
identification of starch grains. Powder was treated with conc. H2SO4 
for the identification of calcium oxalate crystals [22]. 

Fluorescent analysis 

A pinch of dried and pulverized plant material was taken in clean 
vials with about 10 ml of solvent like concentrated nitric acid, 50% 
HCL, 80% sulphuric acid, acetic acid, N/20 iodine solution 
respectively. All the vials were shaken well and incubated for about 
30 min at room temperature. The colors of the drug solutions thus 
obtained were observed for their characteristic color reaction under 
the visible light and ultra violet light (UV 254 nm and UV 366 nm) 
and were recorded [23]. 

Preliminary phytochemical analysis 

The aqueous and ethyl acetate extracts of both plants were 
subjected to qualitative tests for the identification of various 
phytochemical constituents as per standard procedure [24, 25]. 
Phytochemical screening of carbohydrates, saponins, tannins, 
steroids, flavanoids, alkaloids and terpenes was performed by using 
standard methods. 

Thin layer chromatography 

The aqueous and ethyl acetate extracts of both plants were gone 
through TLC monitoring by reconstituting each extracts with 5 ml 
solvent respectively. After reducing the volume upto 1 ml, each 
extract (15μl) was applied on TLC plates (20 x 20 cm silica gel 60 
precoated plates, fluorescence at 254 nm, Merck, Germany). The 
plates were developed using solvent systems i. e, Hexane: 
Chloroform (80:20), Chloroform: Acetone: butanol (70:20:10), 
Chloroform: Acetic acid (90:10), Ethyl acetate: Methanol: Water 
(10:65:35), Butanol: Ethanol: Water (50:45:5), Chloroform: 
Methanol: Water (80:15:5) and Butanol: Acetic acid: Water 
(40:55:5) respectively. After developing, each TLC plates were dried 
and visualized under UV lamp (254 and 366 nm) and marked [26]. 

RESULTS 

Pharmacognostic studies are a straightforward and reliable tool by 
means of which inclusive information of the crude plant material can 
be obtained. Macro morphological studies of M. oleifera revealed 
that the flowers are fragrant; white or creamy white in colour. While 
J. sambac flowers are white with pleasant fragrance. Proper 
organoleptic examination of both flowers was illustrated in table 1.

 

Table 1: Morphological depiction of flower of Moringa oleifera and Jasminum sambac 

Source Plant Pictures Taste Odour Texture Color 
Moringa oleifera 

 

Sweet Slight fragrance Rough Lemon white 

Jasminum sambac 

 

Acrid Pleasant Rough White 

 

Histological examination provides a tool for the determination of 
cellular type and shape of the sample.  

 

 

Fig. 1: Histological examination of M. oleifera and J. sambac 
flower. A: T. S of pedicle of M. oleifera; B: T. S of center part of 

pedicel of M. oleifera; C: T. S of petal of M. oleifera; D: T. S of petal 
J. sambac 

 

The transverse section of pedicel of MO showed cork tissues, 
cambium, parenchymatous cell, collenchyma cells, phloem and 
xylem vessel. The outer most layer consist of cork cells arranged in 

radial rows. The cork layers are followed by cork cambium which 
are thick layered containing pigments. Cortical region is surrounded 
by the collenchyma cells. The thin walled parenchymatous cells 
containing calcium oxalate, starch grains and oil globules. The centre 
region of pedicel consists of hexagonal cells containing heavy 
deposition of tannins. Histology of petal showed sclerids, 
fibrovascular tissue and cortical cell. While the anatomical 
examination of JS showed fibrous layering over the surface (fig. 1). 

Microscopic cellular fragments were visualized in three different 
detecting reagents (50 % Glycerine solution, 10 % Chloral hydrate 
solution and 5 % Iodine solution). Under microscopic observation 
the dried powder of MO revealed abundant calcium oxalate crystals, 
small spherical oil globules, starch grains, irregular fragments and 
tannin content (fig. 2-A). While powder microscopy of flower of JS 
showed tannin, oil globules and simple fiber (fig. 2-B). 

Powder samples of both flower were treated with different reagents 
and was examined under day light and UV light (254 and 366 nm), 
the results are shown in table 2. 

Preliminary phytochemical analysis of aqueous and ethyl acetate 
extracts of both flowers revealed that the strength of active agents i. 
e, carbohydrate, tannins, fixed oil, terpenes in variable percentage 
presented in Table-3. The presence of these phytoconstituents 
makes the plant useful for treating different ailments and providing 
useful herbs of human consumption. 

TLC finger prints of both aqueous and ethyl acetate extract of MO 
and JS showed complex mixtures of non polar and polar compounds 
in different solvent systems (table 4). 
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Fig. 2: Powder microscopy of M. oleifera and J. sambac dried flower. A: Pulverized sample of M. oleifera; A1: Abundant Calcium oxalate 
crystals with small spherical oil globules and starch grains; A2: irregular fragments; A3: tannin content; B: Pulverized sample of J. sambac; 

B1:Tannin; B2: oil globules; B3: simple fiber 

 

Table 2: Fluorescence analysis of powdered flower of M. oleifera and J. sambac 

Particular of Treatments Ordinary light U-V light (254 nm) U-V light (366 nm) 
J. sambac M. oleifera J. sambac M. oleifera J. sambac M. oleifera 

Powder as such  Brown Yellowish green Brown Black Blackish brown Black 
Powder+distill water  Orange Creamy white Brown Yellow Yellow Yellow 
Powder+HCl Yellow  Yellowish orange Creamy white White Cream colour Creamy White 
Powder+H2SO4 White Creamy white Orange Dark brown  Yellow Orangish brown 
Powder+iodine solution  Brick red Brick red Black Black Black Black 
Powder+acetic acid  orange  Creamy white  Brown  yellow  White  Yellow  

 

Table 3: Preliminary phytochemical screening of extractsof M. oleifera and J. sambac 

Phytochemicals Test reagents Jasminum sambac Moringa oleifera 
Aqueous extract Ethyl acetate extract Aqueous extract Ethyl acetate extract 

Carbohydrates Molish’s Test ++ +++ + +++ 
Saponins Frothing test  ++ - - - 
Lignin Phloroglucinol Test  + - + - 
Tannins  Lead acetate Test +++ - +++ - 
Steroids  Salkowski Test  ++ - + - 
Flavonoids  Alkaline reagent Test - + - + 
Terpenes  Liebermann Burchard's Test  + + + + 
Alkaloids Dragendroff Test ++ - - - 
Fixed oil  Spot Test +++ - + - 

 

DISCUSSION 

Standardization of medicinal plants involve complete data on herbs 
such as taste, smell, appearance, microscopic characterization and 
finger print profile of the active constituent present in the plant [27]. 
Standardization of herbal medicines involve several steps, however, 
the source and quality of raw materials play a pivotal role in 

guaranteeing the quality and stability of herbal preparations. Other 
factors such as the use of fresh plants, temperature, light exposure, 
water availability, nutrients, period and time of collection, method of 
collecting, drying, packing, storage and transportation of raw 
material, age and part of the plant collected, etc., can greatly affect 
the quality and consequently the therapeutic value of herbal 
medicines [28]. 

 

Table 4: TLC fingerprinting analysis of floral extractsof M. oleifera and J. sambac 

Solvent systems Jasminum sambac Moringa oleifera 
Aqueous extract Ethyl acetate extract Aqueous extract Ethyl acetate extract 

Hexane: Chloroform (80:20)   0.29   0.875  0.88  0.9, 0.4  
Chloroform: Acetone: Butanol 
(70:20:10)  

0.77  0.89  0.66  0.71, 0.94  

Chloroform: Acetic acid (90:10)  0.91, 0.92, 0.93, 
0.94  

0.9, 0.45, 0.25, 0.07  0.07, 0.91, 0.96, 0.98, 0.17, 
0.92  

0.88, 0.08  

Ethyl acetate: Methanol: Water 
(10:65:35)  

0.76  0.92  0.8  0.84  

Butanol: Ethanol: Water(50:45:5)  0.62  0.8  0.78  0.76  
Chloroform: Methanol: Water(80:15:5)  0.59  0.57, 0.63, 0.68, 0.78, 

0.9  
0.12  0.12, 0.44, 0.63, 0.67, 

0.95  
Butanol: Acetic acid: Water (40:55:5)  0.39  0.76  0.8, 0.47  0.68  
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Fluorescence analysis is used for the characterization of 
the crude drug. Fluorescence is the phenomenon exhibited by the 
presence of chemical constituents present in the plant material. 
Some chemical constituents show fluorescence in the visible range 
(daylight) while some are not visibly fluoresce in daylight. These 
types of compound produce fluorescence in ultra violet light. 
Substances that are not fluorescent, they may often be converted 
into fluorescent products by applying different reagents.  

Knowledge of phytochemicals of botanicals are important not for the 
discovery of therapeutic agents but also for disclosing new sources 
of economic materials. As commercialization of the natural medicine 
has occurred, it becomes an important issue to assurance the safety, 
quality and efficacy of medicinal plants [29]. The extractive values 
are valuable to estimate the chemical constituents present in the 
crude drug and furthermore assist in evaluation of definite 
constituents soluble in a particular solvent [30]. Thin layer 
chromatography (TLC) is the common, simple and reliable method 
for analysis and is widely used in natural product extract analysis, 
stability tests of extracts and finished product and in sample quality 
control. TLC fingerprint of plant extracts can be used for 
identification of components which can be achieved on the basis of 
retention factor (Rf) value and colour spots [31]. TLC finger print 
profile of both extracts of flower respectively considered as good 
standardizing tool.  

CONCLUSION 

The pharmacognostic parameters of flower of M. oleifera and J. 
sambac are laid down for the first time and these findings could be 
helpful in identification and authentication of these plant materials 
in future for further research and utilization. 
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