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ABSTARCT 

Objective: To evaluate the microscopical, physicochemical and phytochemical analysis of Gardenia jasminoides (Ellis).  

Methods: The leaves of Gardenia jasminoides (Ellis) was studied through macroscopic, microscopic, physicochemical standards such as moisture 
content, ash values, extractive values and phytochemical analysis includes preliminary screening and quantification of important secondary 
metabolites were carried out as per the standard procedures are given in Indian Ayurvedic Pharmacopeia.  

Results: Microscopic studies of leaf showed the presence of epidermis, 4-5 layers of collenchymas cells, xylem, phloem and vascular bundles. The 
determination of physicochemical studies of leaves showed that it contains Total ash (6.98%), Water and Acid insoluble ash values and extractive 
values of 0.31% in Hexane, 0.87% in chloroform and 0.42% in Ethyl acetate. Preliminary phytochemical screening revealed the presence of Alkaloid, 
Flavonoid, Saponin, Tannin and phenol.  

Conclusion: The results obtained from the study provide information for proper identification and standardization of plant for its medicinal 
property, ensuring the quality of plant drug and also useful to distinguish it from its related species. 
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INTRODUCTION 

Plants are used to treat various ailments from immemorial period. 
Plants have been used medicinally for thousands of years by various 
cultures all over the world. From the WHO data, it reveals that the 
80% of the world's population uses plant-based remedies as their 
primary health care [1]. In most of the countries, herbal medicines 
are still a central part of the medical system, such as Ayurvedic 
medicine in India and traditional Chinese medicine in China [2]. 

Nowadays the herbal medicine is gaining more attention all over the 
world due to the long historical practice and less side effects. The 
rise in the use of herbal product paves the way for different forms of 
abuse and adulteration. Standardization of the medicinal plants will 
ensure that the plants are conserved for their medicinal and 
nutritive value. Standardization confirms the safety of the medicinal 
plants [3]. The Standardization of drug means confirmation of its 
identity, quality and purity throughout all phases of its cycle. The 
standardization of a plant drug involves the following study that 
includes microscopic, macroscopic, physicochemical and 
phytochemical characteristics of the selected plant. 

Gardenia jasminoides (Ellis) belongs to the family Rubiaceae, it is 
widely present as a garden plant in warm temperate and subtropical 
gardens and used for the treatment of pain, nosebleeds, fever, 
influenza, healing wounds, reducing swelling, mastitis, hepatitis and 
hematuria in Indian system of medicine. Gardenia jasminoides 
fructus (fruit) is used within Traditional Chinese Medicine to "drain 
fire" and thereby treat certain febrile conditions [4].  

Hence the present was made to carry out the pharmacognostical and 
preliminary phytochemical evaluation of the leaf of Gardenia 
jasminoides as per the procedures mentioned in Ayurvedic 
Pharmacopeia. 

MATERIALS AND METHODS 

Plant material 

The leaves of the selected plants were collected in Srirangam, 
Trichy and authenticated with the Voucher No–KK01 in the 
herbarium specimen deposited at RAPINAT herbarium of St. 
Joseph’s College, Trichy, Tamilnadu, India. Then the collected 
leaves were shade dried, powdered using a mixer and used for 
further analysis. 

Botanical standards 

Powder microscopy 

The dried powdered leaves were treated with various chemicals 
and studied under a microscope using various chemical 
treatments. A pinch of powder was taken in a microscopic slide, 
1-2 drops of 0.1%w/v phloroglucinal solution and a drop of 
concentrated hydrochloric acid were added and covered with a 
coverslip.  

The slide preparation was mounted in glycerol and examined under 
a microscope. The presence of starch grain and calcium oxalate 
crystal was detected by the formation of blue colour on addition of 
2-3 drops of 0.01 M iodine solution [5]. The characteristics features 
of cell components were observed and their photographs were 
taken using photomicrography. 

Microscopic analysis  

Transverse section of midrib, petiole and lamina of fresh leaf were 
cut by using potato pith method. The sections were cleared by 
boiling with chloral hydrate solution and stained with a mixture of 
phloroglucinol and hydrochloric acid (1:1), and studied under a 
compound microscope (10 X and 45 X).  
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Physico-chemical evaluation  

Physico-chemical parameters such as the percentage of loss on 
drying (LOD), Total ash, Acid insoluble ash, Water soluble ash were 
determined as per the Indian Pharmacopoeia. [6] Water and alcohol 
soluble extractive were estimated by cold maceration according to 
the method prescribed by WHO [7]. All the parameters were taken 
in triplicate and the result which was obtained presented as 
mean±standard error of the mean (SEM). 

Preliminary phytochemical screening 

The plant powder and various extracts of Gardenia jasminoides were 
subjected to qualitative phytochemical analysis [8]. 

Quantitative phytochemical analysis 

The estimation of important secondary metabolites such as 
Alkaloids [9], Flavonoids [10] and Total Phenol content [11] and 
Tannins [12] was studied using standard textual procedures. 

Statistical analysis  

All the experiments were done in triplicates. The experimental 
results are expressed as mean±SD where n=3. 

RESULTS AND DISCUSSION 

Botanical standards 

Microscopic analysis 

The transverse section of Gardenia jasminoides midrib (fig. 1a, 1b) 
reveals that the midrib of leaf showed the presence of upper and 
lower epidermis, collenchymas, cortex and vascular bundle. Upper 
epidermal cells are larger than the lower epidermal cells and both 
are globular in shape with thick cuticle (fig. 1a, 1b). Collenchyma 
cells are found in 4-5 layers below the epidermis. Cortex consists of 
several layered parenchyma cells with the globular and ovoid shape. 

 

Fig. 1a: T. S. of Gardenia jasminoides (Ellis). Leaf midrib 

 

 

Fig. 1b: T. S. of Gardenia jasminoides (Ellis). Leaf midrib 
(enlarged view) 

 

Fig. 2a: T. S. of Gardenia jasminoides (Ellis). Leaf lamina 

 

 

Fig. 2b: T. S. of Gardenia jasminoides (Ellis). Leaf lamina 
(enlarged view) 

 

Some idioplast cells and cortical fibres are found in the cortex. The 
cortex contains druses type of calcium oxalate crystals and starch 
grains with the oval and globular shape. The Vascular bundle is 
crescent shaped. Phloem consists of 3-4 layered cells. Xylem 
elements are arranged in several rows. Cambium is not distinct. Two 
small vascular bundles are found near to the main vascular bundle.  

The transverse section of the lamina (fig. 2a, 2b) contains upper and 
lower epidermis with rectangular shaped cells. Upper epidermal 
cells are larger than the lower epidermal cells. In some places, the 
epidermal cells are arranged in two rows. Both upper and lower 
epidermis contain thick cuticle. The outer wall of upper epidermis 
shows projections. Palisade cells are found as both shorter and 
elongated structures. Spongy parenchyma is several layered with 
large intercellular spaces.  

Along with spongy parenchyma, some of the large globular 
parenchyma cells are present without chloroplast. Idioplast cells and 
druses type of calcium crystals are found in the spongy parenchyma. 
Bundle sheaths and vascular bundles are found. Globular starch 
grains are present in some of the epidermal cells and spongy 
parenchyma [13]. 

Powder microscopy 

Powder microscopy studies of Gardenia jasmonoides leaf shows the 
presence of characteristic feature such as unicellular, uniseriate 
trichomes, druses, prismatic and acicular calcium oxalate crystals. 
The parenchyma cells containing brown content, aseptate and 
septate fibres with the wide lumen, the starch grains were simple, 
compound, round, ovoid, polygonal and irregular shape with 
striated margins and xylem vessels present with spiral thickening. 
These entire features showed in the fig. 3a-k. 
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Fig. 3a: Unicellular trichome 

 
Fig. 3b: Uniseriate trichome (200x) 

 

  
Fig. 3c: Druses calcium oxalate crystals (400x) 

 
Fig. 3d: Prismatic calcium oxalate crystals (400x) 

 

  
Fig. 3e: Acicular calcium oxalate crystals (400x) 

 
Fig. 3f: Starch grains (400x) 
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Fig. 3g: Acicular calcium oxalate crystals (400x) 

 
Fig. 3h: Aseptate fibre (400x) 

 

  
Fig. 3i: Aseptate fibre (400x) 

 

Fig. 3j: Xylem vessels with spiral thickening (400x) 
 

 
Fig. 3k: Leaf epidermis with stomata (400x) 

 

Physicochemical constants 

Table 1: Physico chemical analysis of Gardenia jasminoides 

S. No. Physicochemical parameters Values %(w/w) 
1.  Foreign matter 1.80±0.12 
2.  Moisture content 3.58±0.15 
3.  Total Ash 6.16±0.31 
4.  Water-soluble Ash  3.81±0.37 
5.  Acid-insoluble Ash 0.77±0.07 
 Extractive values 
6.  Hexane soluble extract 0.34±0.03 
7.  Chloroform soluble extract 0.82±0.02 
8.  Ethyl acetate soluble extract 0.43±0.03  
 Solubility Values 
9.  Ethanol solubility 9.70±0.16 
10.  Water solubility 10.53±0.29 

Values are mean±SEM (n=3) 
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The results of physicochemical characteristics of the selected plant 
material were shown in the table 1. The constituents other than 
plant material are considered to be the foreign matter and the 
collected plants should be entirely free from soil, stones, insects and 
other contaminants. The presence of a decreased level of foreign 
matter indicates the purity of the collected plant materials of the 
selected plant. The Total ash content of Gardenia jasminoides was 
found to be 6.98%. The decreased value in acid insoluble ash 
indicates the purity of the plant drugs. The high total ash relative 

with decreased acid insoluble ash indicates the presence of higher 
amount of inorganic compounds. The determination of extractable 
matters refers to the amount of constituents in a given amount 
of medicinal plant material extracted with solvents. Such 
extractive values provide an indication of the extent of polar, 
medium polar and non-polar components present in the 
medicinal plant material [14]. From the data obtained it was 
found that the water solubility was found to be higher when 
comparing to ethanol solubility. 

 

Table 2: Preliminary phytochemical screening of Gardenia jasminoides Ellis 

S. No. Test for Drug powder Ethanol Aqueous extract 
1 Saponin + + + 
2 Tannin + + + 
3 Sterol _ _ _ 
4 Terpene _ _ _ 
5 Flavanoid + + + 
6 Coumarin _ _ _ 
7 Quinone _ _ _ 
8 Lignin _ _ _ 
9 Alkaloid _ + _ 
10 Glycosides _ + + 
11 Sugar _ _ _ 
12 Phenols + + + 

Note: (-) Absence, (+) Presence  
 

The results of the phytochemical analysis showed in the table 2 
revealed that the ethanol extract of Gardenia jasminoides Ellis. 
possess saponin, tannin, flavonoid, alkaloid, glycosides and phenols. 
The drug powder and aqueous extract showed the presence of 
saponin, tannin, flavonoid and phenols.  

The importance of polyphenolic compounds such as flavonoid, 
saponin, tannin present in the extracts was well documented for 
their antimicrobial activity against various pathogenic strains 
present in the wound. These phytochemicals present in the extracts 
may facilitate the extracts to act as wound healing substance [15]. 
Phytochemicals are plant chemicals known to play an important role 
in the biological activity of medicinal plants [19]. 

Quantification of secondary metabolites 

Quantitative estimation of important secondary metabolites 
tabulated in the table 3.  

The alkaloid content of Gardenia jasminoides was found to be higher 
2.81±0.31 followed by flavonoid 2.77±0.20. The amount of phenol 
was found to be 1.91±0.24 and the tannins were 1.64±0.13.  

The process of wound healing is promoted by several herbal 
extracts, which are composed of active agents like triterpenes, 
alkaloids, flavonoids, tannins, saponins, anthraquinones, and other 
biomolecules [16]. Flavonoids are secondary metabolites widely 
distributed in plants they are a group of polyphenolic compounds 
with known properties, which include free radical scavenging 
inhibition of hydrolytic and oxidative enzymes and anti-
inflammatory action. A number of reports have shown that the 
presence of phenolics in foods is particularly important for their 
oxidative stability and antimicrobial protection [17]. Tannins are 
widely distributed in almost all plant foods. The tannin containing 
remedies are used as antihelminthic, antioxidants, antimicrobial 
agents and anti-viral agents [18]. 

 

Table 3: Quantitative analysis of secondary metabolites 

S. No. Parameters Values 
1.  Alkaloids 2.81±0.31 (mg/g) 
2.  Flavonoids 2.77±0.20 (mg/g) Gallic Acid equivalent 
3.  Total Phenol 1.91±0.24 (mg/g) Gallic Acid equivalent 
4.  Tannins 1.64±0.13 (mg/g) 

Values are mean±SD where n=3 

 

CONCLUSION 

The present work was aimed to investigate the microscopical, 
physicochemical and phytochemical studies of Gardenia jasminoides 
(Ellis). The morphological features will helps to differentiate it from 
other related species. The physicochemical standards determined in 
the present study helps to check the quality of the raw material. The 
preliminary phytochemical screening and quantitative estimation of 
major secondary metabolites serves the important information 
about the phytoconstituents present in the plant material. From the 
results obtained, it was clear that the phytochemicals present in the 
plant have potential therapeutic or physiological actions on the 
human system.  
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