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Abstract:- Cassia fistula has long been thought as 

ornamental plant due to its attractive leaves and the 

seeds has been regarded as waste product particularly in 

Nigeria. However, due to its numerous therapeutic 

attributes, it has remarkably gained popularity in Asian 

and African countries. Therefore, this study aimed to 

assess the important biological metabolites inherent in 

the Cassia fistula seeds using high throughput analytical 

instrumentations.The investigated seeds appeared to be 

good sources of magnesium,potassium, calcium, 

phosphorus, zinc iron, but the selenium and copper 

content were deficient when compared with 

Recommended Dietary Allowance. The essential amino 

acids contents were found to be relatively high in the 

seeds with highest values of Arginine of 8.90605%. The 

essential amino acid profiles of seeds were compared 

favorably with FAO/WHO (1991) requirement pattern 

when compared to recommended amino acids scores. 

Fatty acid profiles revealed that the seed samples is rich 

in monounsaturated fatty acids with values of 31.8658% 

and polyunsaturated fatty acids (44.9563%) with low 

saturated fatty acids.The study provides evidence 

thatCassia fistulaseeds contain essential amino acids, 

minerals which could be of interest for the development 

of new drugs and it could be valuable as an additives, 

supplement for animal feeds, nutraceuticals and 

therapeutic medicine. 
 

Keywords:- Fatty acids, phytochemicals, amino acids, 

bioactive compounds. 
 

I. INTRODUCTION 
 

Cassia fistula is a tree plant commonly found in 

Africa, Asia and some parts of the world. It is a 

tracheophytes plants of the family of Fabacea with a 

scientific name Cassia fistula(NPDC et al., 2000), and is 
commonly calledGolden shower (Bhalodiaet al., 2012). 

Despite the traditional claims of the potency of the different 

parts of Cassia fistula in traditional medicine, more 

scientific research work could be done on its 

pharmacological activities in human and poultry animals. 

The  description of the Cassia fistula plant parts are shown 

in Figure 1.The leaves, barks, pulps etc. of these plants have 

been used by traditional practitioners in the treatment of 

different diseases (Ploeger and Shugar, 2017). 
 

It has also been shown that extracts prepared from 

certain plants could be used as pill, decoction and powder 

for the management of several diseases (Xiong, 2003). 

Cassia fistula seeds have been reported to be useful in the 

management of jaundice (Asolkaret al., 1992), skin 

disorders, gastric distress, swollen throat and many more 

among some tribes (Bodding, 1983). Evidences have shown 

that some bioactive compounds in this plant could play key 

roles in pharmacological activities; increasing lifespan of 

mice with tumor (Gupta et al., 2000), lowering blood sugar  

thereby revealing its anti-diabetic property (Bhakta et al., 

1997), hepatoprotective (Bhakta et al., 1999), antioxidant 

(Luximon-Rammaet al., 2002) activities among many 

others. Also, it has been reported to possess anti-fungal 

activity due to its clearance profile as anti-candidal agents 
(Subramanionet al., 2012).  

 

Researchers have isolated, identified and investigated 

numerous chemical compounds, and their applications in the 

prevention and management of diseases have been 
established (Fabricant and Farnsworth, 2001).Some primary 

and secondary metabolites present in different seed plants 

have been documented to play vital Pharmacological 

activities on human health and even poultry foods. 
 

One of such are the protein building blood called the 

amino-acids with diverse metabolic roles such as;  in the 

synthesis of protein, they help to stimulate  insulin secretion 

in pancreatic β-cells stimulating glucose clearance from the 

blood in the management and prevention of Diabetes 

mellitus. Other amino-acids like arginine, leucine, 

isoleucine, alanine and phenylalanine have been reported to 

possess this insulin stimulating effects (Chen et al., 

2016; Birechet. al., 2017). 
 

Moreover, polyunsaturated fatty acids are the unit of 

fats essential during pregnancy, early child growth and 

development, during lactation for the development of the 

brain at early life. Evidences have linked PUFA to play vital 

role in the management of coronary heart related diseases 

when SFA was replaced with PUFA reducing coronary heart 
diseases in Adult, older men and women (Jakobsenet al., 

2009). The anti-carcinogenic properties of some conjugated 

linolenic acid and monounsaturated fatty acids in animal 

models have also been reported (Ve´roniqueet al., 2008).  
 

In addition, some crop plant seeds and their oil have 

been reported to be rich source of polyunsaturated fatty 

acids (PUFA) essential in the human diet and in the 

management of diseases such as cardiovascular related 

diseases, cancer related diseases, neurological and hormonal 

disorders (Viorica-Mirelaet al., 2012). 
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Several minerals from different plant food and parts 

such as Zn, Cu, Mg, Ca are essential for proper health 
functioning and since mineral deficiency has been a major 

health challenge in different part of the world, increasing 

dietary mineral is a great therapy in combating these 

challenges in human and even other an (Dureajet al., 2003). 
 

Also, Plants, herbs containing vitamins, minerals, 

amino-acids used in traditional medicine have been used as 

a remedy to manage diseases and deficiencies (Pandey et al., 

2011). 
 

There is little information on the therapeutic and health 

related profiles of these C seeds in Nigeria. Therefore Gas 

chromatography method was used to determine the fatty 

acid profiles , amino acid profiles of these seeds, which will 
help to unfold the medicinal and other importance of these 

seeds in Nigeria and other parts of the World.
 

 
Fig. 1: Diagram of the different plant parts of Cassia fistula where; (A). Is the tree showing the branches and leaves (B). Are the 

pods (C). Are the pods revealing the internal pulps and seeds (D). Are the pulps (E). Are the seeds 
 

II. MATERIALS AND METHODS 
 

Plant Material Cassia fistula seed pods were collected 

from The Federal Polytechnic Ado-Ekiti, Ekiti- State 

Nigeria.  The pods were allowed to dry and the seeds were 

removed from them and washed with water. The seeds were 

then air-dried for five days after which it was grinded into 

powder and stored in an airtight container and all chemicals 
used were of analytical grade. 
 

A. Phytochemical analysis 

The qualitative and quantitative analysis of Secondary 

metabolites of aqueous extracts of Cassia fistula seeds was 
carried out using standard methods as described by 

Sofowora (1993) and Harborne (1973).  

 

B. Determination of mineral composition 

Analysis of mineral element was determined according 

to the official method of the Association of Official 

Analytical Chemists (AOAC, 1990). The sample analysis 

digestion was carried out using aqua regia (nitric acid and 

hydrochloric acid mixture in ratio 1:3). 15 ml concentrated 

acid was added to 1 g of sample in a conical flask of 100 ml, 
and then make to boil by heating on a fumed cupboard until 

the solution becomes whitish. The filtered solution was 

made up to 50 ml with distilled water then transferred into a 

sample bottles and labeled.  The digested sample mineral 

analysis was determined using atomic absorption 

spectrophotometer (AAS) (Buck Scientific AAS Model 211 

VGP) and Jenway Digital Flame Photometer (PFPT Model). 

A) B)

C) D)

E)
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C. Fatty acid analysis using Gas chromatography 

C seed fatty acid analysis were carried out using  
GC−flame ionization detection (GC-FID) (HP 6890 

Powered with HP ChemStation Rev. A 09.01[1206] 

Software, with a FID detector  equipped with a 30 m × 0.25 

mm × 0.25 μm HP INNO Wax column dimension. The 

temperatures of the injection port and the detector were 250 

and 320°C, respectively. Samples were desorbed in the split 

mode (split ratio 20:1). The oven temperature program was 

initially held at 60°C and first rampling at 12oC/min for 20 

minutes, maintained for 2 minutes and the second rampling 

at 15oC/minutes for 3 minutes was maintained for 8 minutes. 

Nitrogen was used as the carrier gas. The peak areas of the 

target compounds were used to quantify the absolute 
contents compared to that of calibration samples with 

known concentrations. 
 

D. Amino acid analysis 
Amino Acid profile Extraction and analysis were carried 

out following the modified method of AOAC method 

982.30, 2006 and Danka et al., (2012) in the sample. 0.5 g 

of sample was weighed into the 250ml conical flask 

capacity. Fat content of the sample was defatted by 

extracting it with 30ml of petroleum spirit three times with 

thimble equipped soxhlet extractor. For complete hydrolysis 

to be achieved, the sample was hydrolysed three times for 

the totality of amino acids recovery. 30ml of the 1M 

potassium hydroxide was used to soak the pulverized and 

defatted sample and solution was incubated for 48 hours at 
110oC in hermetically closed borosilicate glass container. 

Hence, the hydolysate was neutralized to get pH in the range 

of 2.5- 5.0 after the Alkaline hydrolysis. Cation exchange 

solid-phase extraction was used to purify the solution. The 

amino acids in purified solution were derivatised with 

ethylchloroformate before injection to Gas chromatography. 
 

III. RESULT 
 

A. Qualitative phytochemical analysis 
The qualitative analysis of Cassia fistula seed aqueous 

extracts carried out base on standard protocols, with 

alkaloid, tannin, saponin, flavonoid, steroid, terpenoid, 

phenol and anthraquinone are present in the plant while 

glycoside is absent (Table 1). 

 

 

 

 

 

 
 

 

 

 

 

Secondary metabolites Test Inference 

Alkaloid Mayer’s test +ve 

Tannin Ferric chloride test +ve 

Glycoside Keller’s test -ve 

Saponin Frothing test ++ve 

Flavonoid Ferric chloride test +++ve 

Steroid Salkowski test +ve 

Terpenoid Salkowski test +ve 

Phenol Ferric chloride test ++ve 

Anthraquinone Carbon tetrachloride test +ve 

Table 1: Phytochemical analysis of C seed 

- Absent 

+ Trace 

++ Moderate 

+++ Abundant 
 

B. Quantitative phytochemical analysis 
The Cassia fistula seeds aqueous extract shows higher concentration of phenol, followed by flavonoid terpenoids and tannin 

(Table 2).  
 

Secondary metabolites Values (%) 

Alkaloid 1.0170 

Terpenoid 2.5000 

Tannin 1.2468 

Flavonoid 4.8581 

Phytate 0.2131 

Phenol 13.410 

Table 2: Phytochemical composition of C seed 
 

C. Mineral analysis of Cassia fistula seed 

The mineral analysis of the Cassia fistula seeds using the atomic absorption spectrophotometer (AAS). The level of potassium 

is higher followed by magnesium, phosphorus and calcium as shown in (Table 3). 
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SAMPLE  SEEDS (ppm) 

Sodium  (Na) 9.19 

Calcium (ca) 134.36 

Potassium (K) 319.36 

Iron (Fe) 9.1011 

Manganese (Mn) 0.7540 

Zinc (Zn) 6.1113 

Phosphorus (P) 149.11 

Magnesium (Mg) 171.080 

Selenium (Se) 0.7315 

Copper (Cu) 0.003 

Table 3: Mineral analysis of digested sample of C seeds 
 

D. Fatty acid methyl ester analysis 

The result and chromatograms of the fatty acid methyl ester analysis of Cassia fistula seed aqueous extracts using GC−flame 

ionization detection (GC-FID). The level of saturated fatty acid is 23.2%, monounsaturated fatty acid level is 31.9% and 

polyunsaturated fatty acid level is 45% as shown in (Table 4.0).  

 

NAME Amount/Area Norm(%) Area (pA*s) 

                           SATURATED FATTY ACID (SFA) METHYL ESTERS  OF C seed        

Caprylic Acid (C8:0) 0.00000 0.00000 52.01508 

Capric acid (C10:0) 0.00000 0.00000 32.42331 

Lauric Acid (C12:0) 0.00000 0.00000 44.99215 

Myristic Acid (C14:0) 0.00600 0.31509 46.03571 

Palmitic Acid (C16:0) 0.01022 20.6507 130.7257 

Arachidic Acid (C20:0) 0.00815 0.95938 103.1966 

Behenic Acid (C22:0) 0.00334 0.48405 127.0199 

Lignoceric Acid (C24:0) 0.00469 0.76866 39.01125 

TOTAL  23.1779  

               MONOUNSATURATED FATTY ACID(MUFA) METHYL ESTERS  OF C seed                                              

Palmitoleic Acid (C16:1) 0.00468 0.89369 167.2208 

Margaric Acid (C17:1) 0.00132 0.05468 133.7457 

Stearic Acid (C18:1) 0.00637 7.12911 266.2669 

Oleic Acid (C18:1) 0.02321 23.4372 240.5085 

Erucic Acid (C22:1) 0.00530 0.35109 58.04701 

TOTAL  31.8658  

              POLYUNSATURATED FATTY ACID (PUFA) METHYL ESTERS OF C seed                                                                                           

Linoleic Acid    (C18:2) 0.01126 43.6959 251.2725 

Linolenic Acid   (C18:3) 0.00460 1.17625   60.7953 

Arachidonic Acid   (C20:4) 0.00092 0.08410 79.97420 

TOTAL  44.9563  

Table 4: The Quantity Of Different Classes Of Fatty Acid Methyl Esters Profiles In C Seed 
 

E. Amino acid analysis 

The result and chromatograms of the amino-acids analysis of Cassia fistula seed aqueous extracts using Gas chromatography 

(GC-FID) are shown in (Table 5.0, Table 5.1 and Figure 2). 
 

AMINO ACID AMOUNT(g/100g Protein) 

VALINE 5.06210 

THREONINE 3.56616 

ISOLEUCINE 3.91792 

LEUCINE 7.37122 

LYSINE 6.61034 

METHIONINE 1.03464 

PHENYLALANINE 6.66896 

HISTIDINE 2.68106 

ARGININE 8.90605 

TYPTOPHAN 1.41660 

Table 5: shows the Essential amino-acids quantities of C seed 
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AMINO ACID AMOUNT(g/100g Protein) 

GLYCINE 3.01746 

SERINE 4.42244 

PROLINE 5.44611 

ALANINE 5.97326 

GLUTAMATE 18.9154 

ASPARTATE 8.61434 

TYROSINE 2.68313 

CYSTINE 1.10342 

Table 6: shows the Non-essential amino acids quantities of Cassia fistula seed 
 

The seed of this plant could be an important tool in discovering therapeutic drugs through isolation of some of these essential 

metabolites inherent in the seed. 
 

IV. DISCUSSION 
 

The bioactive constituents of Cassia fistula seeds were 

analyzed and identification of phytochemicals, minerals, 

saturated, monounsaturated, polyunsaturated fatty acid, and 

amino acids content were determined using standard 

procedures (Table 1-5). 
 

The phytochemical screening of the aqueous extracts 

of Cassia fistula seed revealed the presence of phenol, 

saponin, tannin (Table 1-2) some of which have been 

documented to possess antioxidant, anti-inflammatory and 

antimicrobial activity in some fruits, vegetables and herbs 
(Pandey, 2015; Zhang et al., 2015), Flavonoid in some 

plants, has been recorded to show vasodilating action 

against cardiovascular diseases (Zhang et al., 2015). 
 

The saponin contents of some plants have been 
reported to show hypolipidemic activity, anti-microbial 

activity, antiatherosclerotics (Yu et al., 2007), and 

antimicrobial activity in different studies (Kundan and 

Anupam, 2011). 
 

Calcium, phosphorus, magnesium, potassium etc. are 

present in larger amounts compare to other mineral 

constituents present in Cassia fistula seed in (Table 3). 

Manganese, zinc, copper and selenium are co-enzyme of 

antioxidant enzymatic systems involve in defense against 

free radicals. Reduced intakes of certain micronutrients have 

been reported to increase oxidative stress in the 

pathogenesis of several diseases (Diplock, 1991).  
 

The Gas chromatography analysis of fatty acid methyl 

ester show high level of PUFA and MUFA in Cassia fistula 

seed unraveling its therapeutic potentials (Table 4). 
 

Some evidences of PUFA-rich diets have been 

reported to reduce Total cholesterol and LDL-cholesterol 

but manage to increase HDL-cholesterol among subjects on 

solid food experiment (Clarke et al., 1997). And since 

replacing saturated fat with MUFA in some designed trials, 

it has proved to improve the CVD markers profiles 

(Mozaffarian and Clarke, 2009), significantly reduced high 

blood pressure in overweight model and decrease 
Triglyceride level among subjects with Diabetes mellitus 

(Schwingshacklet al., 2011.) 
 

 

The Gas chromatography analysis of Amino acid in 

Cassia fistula seeds revealed the presence of ten essential 

amino acids (Table 5.0) and eight non-essential amino acids 
(Table 5.1). 

 

The use of Amino acids in the management and 

treatment of diverse diseases have been documented; 

Histidine has been reported to be used in the management of 
Arthritis, enhance blood flow and proper functioning of the 

nervous system (Marta et al., 2003). 
 

Reports have shown that Arginine provides the 

substrate for the synthesis of nitric oxide, a mediating factor 
of vascular homeostasis (Flammeret al., 2012).  Impairment 

of NO production or bioactivity has been considered in 

cardiometabolic risk, including that of coronary artery 

disease, stroke, and diabetes (Rerianiet al., 2010). Omega-3 

fatty acids have been documented in the treatment of 

osteoarthritis and athreosclereosis (Miggiano and Gagliardi, 

2005). 
 

Plants due to their phytoconstituents have been a major 

key factor in the management of human diseases and 

improving human health over time. Traditional practitioners 

have always used these medicinal plants in the cure and 

treatment of diverse infections since old times. Due to these 

observations of the traditional applications of these plants in 

health related conditions, carrying out scientific 

investigations on some of the important bioactive 
constituents present in Cassia fistula seed was considerable 

bearing in mind the therapeutic values present in some 

different seed plants. 
 

Several reports have shown the therapeutic values of 
different parts of Cassia fistula and such therapeutic and 

pharmacological values includes: anti-inflammatory, anti-

microbial, anti-ulcer, anti-tusive, wound healing, antipyretic, 

antiparasitic, anti-itching activities (Maya et al., 2012) 

among many others. Different metabolites inherent in 

different plant parts have been documented to be a major 

factor in these diverse activities in some part of the World. 
 

Amino acids, minerals, vitamins, unsaturated fats etc. 

play vital roles against oxidative stress, supporting the 

growth and development of poultry animals and reducing 

their risk of diseases, regulating  immune response and 

maintaining normal metabolic and physiological systems. 

Since there is a high demands for growth enhancement 

additives, disease preventing drugs etc. Checking the 
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amounts of these constituents in Cassia fistula seeds could 

be a step in the right direction (Alagawanyaet al., 2021) 
 

Some of these constituents unravel the therapeutic 

potentials of the seeds as they have been reported to have 

immense benefits in the management of different diseases. 

The high level of some amino-acids and minerals have given 
information on the biological roles the seeds could play in 

disease treatment and in further isolation and synthesis of 

drugs. The seeds have shown characteristic possible 

potential and applications in Nutraceuticals and in drug 

design.  
 

V. CONCLUSION 
 

This plant is commonly use in other part of the World, 

however the importance of these tree plant have not 
maximized in Nigeria. The Cassia fistula seed is so rich in 

essential metabolites such as palmitic acid, linolenic acid, 

oleic acid, phenols, flavonoids, Arginine, phenylalanine, 

Valine, lysine, isoleucine and minerals such as K, Ca, Mg, P 

which have all proved to play different roles in the 

management of diseases are also present in these cassia 

fistula seeds.More information of the medicinal and 

nutritional values of the seed would and the detection of 

more bioactive compounds and isolating them could be a 

major step towards understanding the therapeutic actions of 

this seed in disease management. 
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