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Abstract: The chemical compounds that formed in plants during normal metabolic 

process are termed as phytochemicals. The composition of phytochemicals is 

usually complex in nature and differs among stages of development and plant 

origin. Phytochemicals used higher plants as warehouse for them which are useful 

in pharmaceutical industry. Some useful medicinal properties are associated with 

different parts of plants that result from interaction of secondary metabolic 

products. The aim of this study was to determine the presence of different 

phytochemicals in 04 different medicinal plants including Smilax china, Tribulus 

terristris, Glycyrrhiza glabra and Curcuma amada. This study was conducted in 

Karachi for determination of phytochemical activity of said plants by using plant 

extracts. Results showed that saponins were only absent in Curcuma amada while 

in all the other 3 they were present. Reducing sugar was only present in Smilax 

china and Glycyrrhiza glabra and tannins were in Smilax china, Tribulus terristris 

and Glycyrrhiza glabra. Anthocyanins were only positive in Glycyrrhiza glabra. It 

was concluded that Glycyrrhiza glabra had all 04 targeted phytochemicals (i.e. 

saponin, reducing sugar, tannins and anthocyanins) while Tribulus terrestris had 

only saponins and tannins in it. Only saponin, reducing sugar and tannins were 

present in Smilax china and none of the targeted phytochemical was present in the 

extract of Curcuma amada. 
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Introduction 
 

Phytochemicals are the compounds that are formed in plants during normal metabolic process. The 

composition of phytochemicals is usually complex in nature and differs among stages of 

development and plant origin. There are varieties of functions of plants that are associated with these 

secondary metabolic products, some of them include medicinal effects1. The concept of development of 

semi synthetic and synthetic analogues of plant compound for medicinal use was brought in 20th 

century2. These analogues associated with the maximal therapeutic effects as a result 

phytochemicals attracted increasing research focus for therapeutic care and food industries3. 

 

In identifying the sources of industrially and therapeutically important compounds, the screening of 

phytochemicals in dietary plants is very important4. For identification of secondary metabolites in 

plants, it is imperative to take some crucial steps5. There are various types of phytochemicals that 

found in different types of plants. Each of these has its own unique property and function too. These 

functions include nutritional benefits, physiological functions, phytotoxicity, Anti-nutritional 

property, Pro-oxidants, Anti-oxidants, Anti-carcinogenic, Analgesic, Anti-inflammatory properties & 

other therapeutic effects9. Phytochemicals are commercially used in Rotenone, nicotine and pyrethrins 

and pesticides. Tannins contain astringent activity and antimicrobial agents (isquinones) such as 

hypericin11. 

Research article  
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Phytochemicals should be evaluated from different extracts of plants. There is a significant method 

for extraction of phytochemicals, also some traditional extracting procedures are present and there are 

certain novel extraction methods. As maceration, Soxhlet and percolation methods are mostly used in 

screening of phytochemical studies. They also include some forward procedures like microwave 

assisted (MAE), ultrasound-assisted extraction (UAE), accelerated solvent extraction and 

supercritical fluid extraction (SFE)14. 

 

The study was aimed to evaluate presence of targeted phytochemicals i.e. saponins, carbohydrates, tan- 

nins and anthocynins in some medicinal plants i.e. Smilax china, Glycyrrhiza glabra, Curcuma amada 

and Tribulus terristris. As we all know, phytochemicals have many significant therapeutic effects, so 

the evaluation of the presence of these therapeutic effects in targeted plants is the core purpose of this 

study. 

 

   Materials and Methods 
 

This analysis was conducted in the city Karachi for the determination of phytochemical activity of some 

medicinal plants. From the given plants, extracts were taken, and following test were performed for the 

indication of their presence. For extraction, we took 04 medicinal plants i.e. Glycyrrhiza glabra, Smilax 

china, Curcuma amada and Tribulus terrestris. These plants were bought from local market and extracts 

were prepared in an aqueous environment. Reagents/ chemicals and solutions used in the tests include 

NaOH solution, Methyl orange (indicator), Fehling’s solution A and B & Ferric chloride and aqueous 

water. 

 
METHODS: 

 

TEST FOR SAPONIN: Took 1 ml of aqueous extract, dissolved in distilled water in test tubes, 

following by shaking the solution vigorously. Observed for the froth which indicate presence of  

saponins in the extract. 

 

TEST FOR CARBOHYDRATES: 

 

For reducing sugars: 

At the first step 2ml of the extract was taken, added 1 ml of water followed by 20 drops of Fehling’s 

solution A + Fehling ’solution B in test tube. Presences of brick red color indicated presence of reducing 

sugar in the given extracts. 

 

TEST FOR TANNINS 

   1 ml of extract was taken then added 1 ml of distilled water followed by addition of 2 -3 drops of ferric 

chloride in diluted form.   The change of color from green to blue green was observed. If green to blue 

green color change appears, it indicates presence of cathechic tannins, while if blue black color appear 

this indicates that Gallic tannins are present. 

 

TEST FOR ANTHOCYANINS 

    NaOH 50 ml was taken in a burette, then took a beaker containing few ml of aqueous solution of the 

extract and titered it, the color change was then observed. If the color changes to red color, it indicates 



 

LMRJ Volume 3 Issue 1                                                                                                                                     4 | P a g e  

 

the pH is less than 3, if the color changes to blue color, this indicates the pH is between 4 and 6.  

   Results 
 

Phytochemical screening of the given plants showed that saponins were only absent in Curcuma 

amada while in all the other 03 they were present. Reducing sugar was only present in Smilax china 

and Glycyrrhiza glabra while the tannins were in Smilax china, Tribulus terristris and Glycyrrhiza 

glabra. The results of Anthocyanins are were only positive in Glycyrrhiz aglabra. 

 

Table 1: Phytochemical analysis in Plant extracts 
 

S. 

No. 

Phytochemicals Smilax china Tribulus ter- 

ristris 

Glycyrrhiza 

glabra 

Curcuma 

amada 

1 Saponins + + + - 

2 Reducing sugar + - + - 

3 Tannins + + + - 

4 Anthocyanins - - + - 
 

  DISCUSSION: 

Phytochemicals have a number of significant therapeutic effects like Allyl sulfides, Carotenoids, Flavonoids 

and polyphenols have anti- oxidant activity and reduces the risk of cancer. These are mainly found in onions, 

lleks, garlic, fruits and vegetables. Similarly Indoles, protease inhibitors and terpenes stimulate the enzymes 

and reduce the risk of breast cancer by making estrogen less effective. Some phytochemicals that found in 

soy and cranberry have hormonal actions and physicals actions too like isoflavones and proanthocyanindins 

respectively. They reduce osteoporosis and menopausal symptoms by working same as estrogen and having 

anti-adhesion property too. Phytochemicals like saponins and capsaicin interfere with DNA replication and 

have anti carcinogenic property while Alicin have anti- bacterial effects. All they are found in beans hot 

peppers and garlic respectively. 

In order to identify the sources of industrially and therapeutically important compounds, the screening of 

phytochemicals in dietary plants is very important. For identification of secondary metabolites in plants, it is 

imperative to take some crucial steps29. 

In our daily life we eat nutrients that contain phytochemicals, but there are some refined foods like liquor or 

sugar. Few dietary nourishment for example vegetables, fruits, bean, whole grains and herb contain 

numerous phytochemicals. There are a number of methods for extraction of phytochemicals some of them 

are traditional extracting procedures in addition to a number of novel extraction methods. As maceration, 

Soxhlet and percolation methods are mostly used in screening of phytochemicals studies. They also include 

some forward procedures like microwave assisted (MAE), ultrasound-assisted extraction (UAE), accelerated 

solvent extraction and supercritical fluid extraction (SFE)30. 

In this study we mainly focused on 04 phytochemicals including Saponin that are glucosides with foaming 

property. Saponins are phytochemicals found in beans, herb and plants and having anti-cancerous effects. 
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The next are reducing sugars, they have activity of reducing agent as they have free aldehyde group or a free 

ketone group. Along with monosaccharides there are reducing sugar with some disaccharides, 

oligosaccharides and polysaccharides. They are involved in reproduction, help to boost immune system, 

blood clotting and development of disease. They are energy transporters. Tannins are also called tannoids 

and tannic acid. They are amorphous substance having the color of pale yellow to light brow. Physically they 

are in the form of powders, spongy volume. They are nayurally present in the plants. They are widely used 

in many purpose including dyeing of cloths and fabrics, making of ink, it has great importance in medicinal 

application. The last ones are anthocyanins, they are extracted by many edible plants and have anti- cancer, 

anti- diabetic, anti- inflammatory, anti-obesity and anti- microbial effects. They are used for the prevention 

of cardiovascular disease as well 31. 

 

   CONCLUSION: 

It is concluded that the Glycyrrhiza glabra had all 04 targeted phytochemicals (i.e. saponin, reducing sugar, 

tannins and anthocyanins) while Tribulus terrestris had only saponins and tannins in it. Only saponin, 

reducing sugar and tannins were present in Smilax china and none of the targeted phytochemical was present 

in the extract of Curcuma amada.  
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