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Abstract 
The increasing demand for natural and safer 

therapeutic alternatives has led to renewed interest 

in herbal formulations, particularly for managing 

common ailments like constipation. This study 

focuses on the development and evaluation of a 

polyherbal laxative tablet using Cascara sagrada 

(Rhamnus purshiana) as the primary active 

ingredient, along with fennel, cumin, ajwain, 

turmeric, flaxseed, sesame, rock salt, jaggery, and 

tragacanth gum. Phytochemical screening of cascara 

revealed the presence of anthraquinone glycosides, 

alkaloids, tannins, and saponins. The powders of all 

herbs were assessed for flow and compressibility 

parameters and formulated into tablets via direct 

compression. The tablets demonstrated excellent 

mechanical strength (avg. hardness 5 kg/cm²), 

disintegrated within 35 minutes, and achieved 90% 

drug release within 45 minutes. UV 

spectrophotometry confirmed consistent 

phytochemical presence. This formulation 

represents a promising phytopharmaceutical 

alternative for safe, effective constipation relief. The 

tablets showed acceptable physical and mechanical 

properties and disintegrated within the 

pharmacopeial limits. Cascara provided the primary 

laxative effect, while other herbs supported 

digestion and reduced discomfort. The formulation 

demonstrated a sustained and gentle laxative action. 

Keywords: Cascara sagrada, herbal laxative, 

tablet formulation, phytopharmaceuticals, 

anthraquinones, UV analysis. 

 

I. Introduction 
Constipation affects millions of individuals 

worldwide and is often caused by dietary changes, 

low fiber intake, stress, or sedentary lifestyle. 

Though synthetic laxatives are widely available, 

their chronic use raises concerns like dependency, 

cramping, dehydration, and gut flora imbalance. 

Hence, there is a pressing need for safer, natural 

laxative alternatives. This research focuses on 

formulating an herbal laxative tablet using Cascara 

sagrada as the main ingredient. The goal is to 

develop a safe, effective, and easy-to-use product 

that combines traditional herbal knowledge with 

modern pharmaceutical techniques. Through this 

study, we aim to standardize the extract, optimize 

the tablet formulation, and evaluate its physical 

characteristics and laxative effectiveness, 

contributing to the growing demand for natural 

health products1. One well-known herbal remedy 

for constipation is Cascara sagrada, also known as 

“sacred bark.” Sourced from the bark of the 

Rhamnus purshiana tree native to North America, it 

has been used in traditional medicine for 

generations. After proper aging or processing to 

remove harsh compounds, Cascara sagrada 

becomes a reliable and effective laxative. Its active 

ingredients— anthraquinone glycosides—stimulate 

the intestines, improve bowel movements, and help 

soften stools by retaining water in the colon2. 

A clinical study conducted by Kumar et al. 

(2010) investigated the laxative efficacy of Cascara 

sagrada in patients with chronic functional 

constipation. In this randomized, open-label study, 

60 adult patients were divided into two groups: one 

group received a standardized cascara extract (300 

mg/day), while the control group received a 

commonly used stimulant laxative (senna extract). 

After 14 days of administration, the cascara group 

showed a significant increase in weekly bowel 

movements (from a baseline of 2.1 to 5.6), reduced 

stool hardness, and improved patient-reported 

comfort. Adverse effects were minimal, with only 2 

cases of mild abdominal cramping reported. The 

study concluded that cascara sagrada is an effective 

and well-tolerated natural laxative when 

administered in appropriate doses and properly 

aged or processed to reduce emodin-related 
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irritation3. 

Herbal ingredients have been an integral 

part of traditional medicine systems across the 

world for centuries, including Ayurveda, Traditional 

Chinese Medicine (TCM), and Unani. In recent 

years, there has been a significant resurgence in the 

use of herbal medicines, driven by a growing global 

preference for natural, safer, and holistic treatment 

options. Synthetic drugs, while effective, often 

come with a range of side effects and the risk of 

long- term toxicity. In contrast, herbal ingredients 

are generally perceived to be safer due to their 

natural origin and historical use in treating various 

ailments, including gastrointestinal disorders like 

constipation. This shift in preference is supported 

by increasing scientific validation of the 

pharmacological activities of plant-derived 

compounds. Herbs such as cascara, fennel, 

turmeric, flaxseed, and others have demonstrated 

proven efficacy as laxatives through mechanisms 

including bowel stimulation, fiber -induced bulk 

formation, and improvement in gut motility. 

Moreover, the World Health Organization (WHO) 

and national bodies like India’s Ministry of 

AYUSH are actively promoting the integration of 

herbal medicines into modern healthcare systems 

through standardization, quality control, and clinical 

research. As such, the formulation of herbal laxative 

tablets represents a convergence of traditional 

wisdom and modern pharmaceutical technology, 

aimed at creating safer, effective, and patient-

friendly therapeutic alternatives. This background 

underscores the significance of 

phytopharmaceutical research in developing herbal 

formulations that meet contemporary medical and 

regulatory standards4. 

Tablets are a preferred form of medication 

delivery because they’re easy to dose, store, and use. 

However, making a high-quality herbal tablet 

involves more than just compressing the powder. It 

requires the right blend of ingredients, proper 

processing techniques, and careful testing to ensure 

the tablet works effectively and remains stable over 

time. This study aims to create a well-formulated 

herbal tablet using Cascara sagrada as the primary 

laxative agent. Our approach includes standardizing 

the herbal extract, selecting the right excipients, 

evaluating tablet quality (such as hardness, 

disintegration time, dissolution etc), and testing the 

laxative effect in controlled conditions. The final 

goal is to develop a safe, reliable, and natural 

solution for relieving constipation—bridging the 

gap between traditional herbal medicine and 

modern pharmaceutical science. 

II. MATERIALS AND METHODS: 
Cascara sagrada (Rhamnus purshiana) - 

The primary active ingredient in our formulation 

was Cascara sagrada, known for its potent natural 

laxative action. We sourced the dried bark from a 

licensed and certified herbal supplier to ensure 

authenticity and quality. Upon receiving the 

material, we conducted a visual inspection for any 

signs of adulteration, microbial growth, or excess 

moisture. The bark was then stored in a cool, dry 

environment to preserve its phytochemical integrity 

until further use5. 

Other herbal ingredients used in the 

formulation are Jeera, Ova, Fennel, Turmeric, Flax 

seed, Teel, Jaggery, Rock salt, Tragacanth gum. 

Jeera (Cuminum cyminum) - Cumin Seeds 

Cumin seeds were included for their well-

established carminative properties and ability to 

reduce flatulence and support digestion. Fresh, 

whole cumin seeds were purchased from a trusted 

local vendor known for selling unadulterated spices. 

The seeds were hand-picked, sieved to remove dust 

and debris, and stored in airtight containers to 

maintain freshness6. 

Ova (Trachyspermum ammi) - Ajwain 

Seeds Ajwain was added due to its antispasmodic 

and digestive- stimulating properties. It was 

sourced from an organic food supplier to avoid 

contamination with synthetic chemicals. We 

ensured the seeds were dry, aromatic, and free of 

fungal growth or discoloration. These were also 

stored in an airtight container to protect their 

volatile oils7. 

Fennel (Foeniculum vulgare) - Fennel 

seeds, valued for their soothing effect on the 

gastrointestinal tract and ability to relieve bloating, 

were obtained from a reputed herbal market. The 

seeds were visually examined for uniformity, 

colour, and absence of foreign particles. Once 

confirmed to be of acceptable quality, they were 

stored away from direct sunlight and humidity8. 

Turmeric (Curcuma longa) - Turmeric was 

chosen for its mild anti-inflammatory and 

antioxidant effects on the digestive system. 

Curcumin possesses significant anti-inflammatory 

properties, which may help reduce inflammation in 

the gastrointestinal tract. High-quality turmeric 

powder was procured from a certified organic 

vendor9. 

Flax Seeds (Linum usitatissimum) - 

Powder had a bright golden-yellow colour, fine 

texture, and a distinct aroma, indicating freshness 

and purity. The turmeric was stored in a sealed 

glass container in a dark cabinet to prevent loss of 
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potency. Flax seeds are rich in dietary fiber and 

mucilage, making them effective in softening stools 

and promoting bowel regularity. Whole flax seeds 

were sourced from a health food store. These were 

thoroughly cleaned and air-dried before storage to 

prevent rancidity due to their natural oil content10. 

Teel (Sesamum indicum) - Sesame Seeds 

Sesame seeds were added for their lubricating 

effect on the intestines and mild laxative properties. 

Unpolished, fresh sesame seeds were obtained, and 

batches were screened for quality based on 

appearance, oil content, and absence of spoilage. 

They were stored in a cool, dry place to prevent 

oxidation of natural oils11. 

Jaggery (Saccharum officinarum) - Jaggery 

served as a natural sweetener and also added 

nutritional value and mild digestive stimulation. We 

selected dark brown, non-refined jaggery from a 

local supplier who provided chemical-free products. 

Before use, jaggery was crushed, sieved, and tested 

for impurities12. 

Rock Salt (Sendha Namak) - Rock salt was 

used for its digestive benefits and to balance 

electrolytes. We purchased crystalline rock salt, 

which was later ground into a fine powder using a 

sterile mortar and pestle. It was sieved and stored in 

moisture-proof containers to avoid clumping13. 

Tragacanth Gum (Gond Katira) - 

Tragacanth was used as a natural binder and 

disintegrant. The raw, dried gum crystals were 

collected from an Ayurvedic supplier. The gum was 

soaked, cleaned, dried again, and finely powdered 

before being stored. This ensured better integration 

into the tablet formulation14. 

 

Chemicals 

Dragendroff’s Reagent, Mayers Reagent, 

Wagners Reagent, Million’s Reagent, Ninhydrine, 

Acetone, Magnesium turning, Concentrated 

Hydrochloric acid, Sodium Hydroxide, Zinc Dust, 

Ferric Chloride Solution, Sodium Acid Phosphate, 

Phenazone Solution, Gelatin , Sodium chloride, 

Biuret Regent, Concentrated Sulphuric Acid, 

Trichloroacetic Acid, Acetic Anhydride, Alcoholic 

α- Napthol, Fehling’s A & B, Benedict’s Reagent, 

Dichloromethane, Chloroform , Ammonia, Glacial 

Acetic Acid, Picric Acid, Sodium Nitroprusside, 

Ethanol15. 

 

Plant Collection 

Dried Cascara bark was buy from local vendors in 

Pune city and subsequently authenticated at the 

Department of Pharmacognosy at TMV’s LTIPS 

Pune. 

Evaluation Method Phytochemical test 

The dried bark of Cascara was coarsely powdered 

using a mechanical grinder. About 10 grams of 

powder was macerated with 100 mL of methanol 

for 24 hours at room temperature with occasional 

shaking. The extract was filtered using Whatman 

filter paper and stored for phytochemical screening. 

1. Test for Alkaloids15 

• Wagner’s Test: A few drops of Wagner’s 

reagent (iodine in potassium iodide) were added to 2 

mL of extract. A reddish-brown precipitate 

indicated the presence of alkaloids. 

• Mayer’s Test: Addition of Mayer’s reagent 

(potassium mercuric iodide) resulted in the 

formation of a creamy white precipitate, confirming 

alkaloids. 

• Hager’s Test: When Hager’s reagent (picric acid 

solution) was added, a yellow precipitate 

confirmed alkaloids. 

• Dragendroff’s Test: An orange-red 

precipitate formed on adding Dragendroff’s 

reagent, also confirming alkaloids. 

2. Test for Glycosides (especially Anthraquinone 

glycosides)15 

• Borntrager’s Test: The extract was 

hydrolyzed with dilute sulfuric acid and extracted 

with chloroform. Ammonia was added to the 

chloroform layer, resulting in a pink to red colour, 

indicating anthraquinone glycosides. 

• Modified Borntrager’s Test: The extract 

was treated with ferric chloride solution and 

hydrochloric acid, then extracted with chloroform 

and treated with ammonia. A pink coloration 

confirmed the presence of C-glycosides. 

3. Test for Tannins15 

• Ferric Chloride Test: The extract was 

treated with 5% ferric chloride solution. A blue 

black or greenish-black colour indicated the 

presence of tannins. 

• Lead Acetate Test: Addition of lead acetate 

solution formed a white precipitate, confirming 

tannins. 

4. Test for Flavonoids15 

• Alkaline Reagent Test: The extract was 

treated with sodium hydroxide solution, resulting in 

a yellow coloration, which became colourless on the 

addition of dilute acid. This indicated the presence 

of flavonoids. 

• Shinoda Test: A few magnesium turnings 

and concentrated hydrochloric acid were added to 

the extract. A pink or red coloration confirmed 

flavonoids. 

5. Test for Saponin15 

• Foam Test: The extract was diluted with 
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distilled water and shaken vigorously. Persistent 

froth that remained for more than 10 minutes 

indicated the presence of saponins. 

• Emulsion Test: The extract was shaken with olive 

oil. Formation of a stable emulsion confirmed 

saponins. 

6. Test for Phenolic Compounds15 

• Ferric Chloride Test: A dark green or blue colour 

formed after adding ferric chloride indicated 

phenols. 

• Lead Acetate Test: White precipitate formation 

after adding lead acetate confirmed phenolic 

compounds. 

7. Test for Steroids and Triterpenoids15 

• Salkowski’s Test: The extract was treated 

with chloroform and a few drops of concentrated 

sulfuric acid. A red colour at the interface indicated 

steroids. 

• Liebermann-Burchard’s Test: On adding 

acetic anhydride and concentrated sulfuric acid to 

the extract, a blue- green ring formed, indicating the 

presence of triterpenoids or steroids. 

8. Test for Carbohydrates15 

• Molisch’s Test: A few drops of Molisch’s 

reagent and concentrated sulfuric acid were added 

to the extract. A violet ring at the interface 

confirmed carbohydrates. 

• Benedict’s Test: Heating the extract with 

Benedict’s reagent produced a brick-red 

precipitate, indicating reducing sugars. 

• Fehling’s Test: Mixing the extract with 

Fehling’s A and B solutions and heating resulted in 

a red precipitate, confirming reducing sugars. 

9. Test for Amino Acids15 

• Biuret Test: The extract was treated with 

sodium hydroxide and a few drops of copper 

sulphate. A violet or purple colour indicated the 

presence of proteins. 

• Ninhydrin Test: Heating the extract with ninhydrin 

solution gave a purple-blue colour, confirming 

amino acids. 

10. Test for Resins15 

• Acetone-Water Test: The extract was 

dissolved in acetone and water added dropwise. 

Turbidity or precipitation indicated resins. 

11. Test for Fixed Oils and Fats15 

• Spot Test: A small amount of extract was 

pressed between filter papers. The appearance of a 

translucent spot indicated fixed oils. 

 

2. Evaluation of Powder Properties of 

Herbal Ingredients Determination of Bulk and 

Tapped Density16 

Bulk and tapped densities were determined to assess 

how the powders would behave during mixing, 

compression, and filling. 

• Bulk Density (g/mL) = Mass of powder / Bulk 

volume 

• Tapped Density (g/mL) = Mass of powder / 

Tapped volume (after tapping the cylinder 100 

times) 

 

Carr’s Index (Compressibility Index)16 

Carr’s Index was calculated using the formula: 

Carr’s Index = 𝑡𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦−𝑏𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 ÷ 
𝑡𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 ×100 

A Carr’s Index below 15% indicates good flow, 

while values above 25% suggest poor flow 

properties. 

Hausner’s Ratio16: 

Hausner’s Ratio is another index of flowability and 

was calculated as: 

Hausner ratio = 𝑡𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦÷ b𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 
A ratio < 1.25 indicates good flow properties, while 

> 1.5 indicates poor flow. 

Powder porosity16: 

To understand and control material properties like 

flowability, compaction, sintering behaviour, and 

final product strength. 

Powder porosity = [ 1 – (bulk density/tapped 

density)] × 100 

Angle of Repose16: 

The angle of repose was measured to determine 

powder flow behaviour. The powders were Angle 

of repose = θ = 𝑡𝑎𝑛−1 ( h /r ) 

Where: h = height of the pile r = radius of the pile 

base 

Angles < 30° indicated excellent flow, while > 40° 

suggested poor flow. 

Ash Value16: 

Ash value is used to determine the inorganic 

residue left after the combustion of a material, 

which helps assess the purity, composition, and 

quality of substances. 

Ash Value = [ ( w3 – w1 ) / w2 ] × 100 Where, W1 

= Crucible weight 

W2 = Powder weight 

W3 = Crucible with ash residue 

 

Tablet Formulation (Compression Method) 

Based on the flow and compressibility 

characteristics of the powder blend, the direct 

compression method was selected for tablet 

formulation. This method is preferred when the 

powder shows good flow and compresses well 

without the need for wet granulation. The accurately 

weighed powdered ingredients—Cascara, Jeera, 

Ova, Fennel, Turmeric, Flaxseed, Teel, Jaggery, 
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Rock Salt, and Tragacanth—were mixed in 

determined proportions. The composition was 

optimized to ensure both therapeutic effect and 

compressibility. The weight of each ingredient per 

tablet, 500 mg total weight. Natural binder 

(tragacanth) was included to provide hardness and 

cohesion. The final powder blend was compressed 

into tablets using a manual or rotary tablet fitted 

with flat or round punches (10 mm diameter) 

punching machine. Each tablet was compressed to a 

uniform weight (500 mg) with consistent hardness 

and thickness. Compression force was adjusted to 

achieve acceptable hardness without compromising 

disintegration17. 

 

 
Fig no.1: Tablet Compression 

 

Disintegration Test of Herbal Tablets 

A standard disintegration test apparatus 

was used with six glass tubes, each containing a 

wire mesh at the bottom and a basket assembly that 

moves up and down in the medium. 900 mL of 

distilled water maintained at 37 ± 2°C to mimic 

body temperature. One tablet was placed in each of 

the six tubes of the apparatus. The apparatus was 

operated, allowing the basket assembly to move up 

and down at a constant frequency. The time taken for 

complete disintegration of each tablet (i.e., when no 

solid residue remains on the mesh, except for 

insoluble fragments) was noted. 

 

 
Fig no. 2: Disintegration test 

 
Hardness Test of Herbal Tablets 

A total of 6 tablets were randomly selected from the 

batch. Each tablet was placed between the plunger 

and anvil of the hardness tester. Force was applied 

gradually until the tablet just broke, and the breaking 

force was recorded. The hardness values of all six 

tablets were recorded, and the mean hardness was 

calculated. 
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Fig no. 3: Hardness test 

 
Dissolution Test of Herbal Tablets 

USP Type II (Paddle) dissolution apparatus. 

Buffer solution: (Disintegration of herbal tablet 

require 6.8ph buffer solution) 

1. Prepare 0.05 M KH₂PO₄ Solution: 

• Weigh 6.8 g of KH₂PO₄. 

• Dissolve in about 800 mL of distilled water in a 

beaker or volumetric flask. 

2. Adjust pH to 6.8 with NaOH: 

• Prepare a 0.2 M NaOH solution (optional, 

but more controllable): Dissolve 8 g of NaOH in 

1000 mL of distilled water. 

• Slowly add the NaOH solution dropwise to 

the KH₂PO₄ solution while stirring. Stop adding 

NaOH when the pH reaches exactly 6.8 

. 3. Make Up the Volume: 

• Transfer the solution to a 1000 mL volumetric 

flask 

• Make up the volume to 1000 mL with distilled 

water. Mix thoroughly. 

Procedure: 900 mL of distilled water maintained at 

37 ± 0.5°C. Paddle speed set at 50 revolutions per 

minute (rpm). One tablet was placed in the 

dissolution vessel containing the medium of butter 

solution (6.8 PH). At predetermined time intervals 

(e.g., 5, 10, 15, 30, 45, and 60 minutes), 5 mL 

samples were withdrawn using a syringe and placed 

in UV Spectrometry to check the absorbance, peak, 

and wavelength. The withdrawn volume was 

immediately replaced with an equal amount of 

fresh, pre-warmed dissolution buffer solution 6.8 

pH to 

maintain constant volume. The concentration of 

active phytochemicals (total dissolved solid) in the 

sample was analyzed using UV-Visible 

spectrophotometry at a specific wavelength18. 

 

Fig no. 4: Dissolution Test 

 

UV-Visible Spectrophotometry Analysis 

Procedure: A standard solution of the key active 

compound was prepared by dissolving a known 

quantity of pure extract or marker compound in a 

suitable solvent distilled water. Different 

concentrations of the standard solution were 

prepared and their absorbance measured at the 

characteristic wavelength (λ max) using a UV-

Visible spectrophotometer. A calibration curve 

plotting absorbance vs. concentration was 

constructed. The filtered dissolution samples 

collected at various time intervals were analyzed by 

measuring absorbance at the same λ max. Using the 

calibration curve, the concentration of the active 

phytochemical in each dissolution sample was 

calculated. 

 

III. RESULT 
Table no.1: Observation of Phytochemical screening of cascara 

Sr. no Phytochemical group Tests Observation 

1. Alkaloid 1. Dragendroff’s Test 

2. Mayer’s Test 

+ 

+ 
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3. Wagner’s Test 

4. Hager’s Test 

+ 

+ 

2. Amino Acid 1. Million’s Test 

2. Ninhydrine Test 

- 

- 

3. Flavanoid’s 1. Shinoda Test 

2. Alkaline Test 

3. Zinc alkaloid Test 

- 

- 

- 

4. Phenolic Compounds (Tannins) 1. Ferric Chloride Test 

2. Phenazone Test 

3. Gelatin Test 

+ 

- 

- 

5. Steroids and Terpenoids 1. Liberman-buchard Test 

2. Salwoski Test 

- 

- 

6. Carbohydrates 1. Molish’s Test 

2. Fehling’s Test 

- 

- 

  3. Benedict’s Test - 

7. Anthroquinone Glycoside 1. Brontanger Test 

2. Modified Brontanger Test 

- 

- 

8. Saponin Glycoside 1. Froth Formation Test + 

9. Cardiac Glycoside 1. Killer Killani Test 

2. Legal’s Test 

3. Baljet’s Test 

- 

+ 

- 

10. Gums and Mucilage 1. --- - 

11. Fixed oil and Fats 1. Spot test - 

12. Coumarin Glycoside 1. --- + 

{(-) this sign indicates test is negative; (+) this sign indicates test is positive. 

 

 
Fig no.5: Test sample of Phytochemical Screening. 
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Table no. 2: Observation of evaluation of Powder Characteristics. 

Sr.no Evaluation of Powder characteristics Observation 

1. Bulk Density 0.5 gm (fair) 

2. Tapped Density 0.625% (fair) 

3. Carr’s Index 20 (fair) 

4. Hausner Ratio 1.25 (fair) 

5. Powder Porosity 20% (moderate) 

6. Angle of Repose 34.56% (good flow property) 

7. Ash Value 21.887% 

 

Table no.3 Observation of Quality Control Test of Tablet 

Sr.no Quality Control Test Observation 

1. Tablet disintegration time 35 min-within acceptable IP limit 

2. Hardness test 5kg/cm2 range:(4.5-5.2kg/cm2) 

3. Dissolution test 90% drug release within 45 min 

4. UV spectrophotometry Lambda max observed at 200nm 

5. Sample absorbance and % drug 

release 

Increased with time; confirmed tablet effectiveness 

 

IV. Discussion 
This project focused on developing a 

herbal laxative tablet using Cascara as the main 

ingredient, supported by other beneficial herbs like 

Jeera, Ova, Fennel, Turmeric, Flaxseed, Teel 

(Sesame), Jaggery, Rock Salt, and Tragacanth. By 

confirming the presence of important plant 

compounds in Cascara through phytochemical 

screening. The powder blend of all ingredients 

showed good flow and compressibility, which made 

it suitable for direct tablet compression without the 

need for extra processing steps. The tablets 

formulated passed all key quality tests. They had 

consistent weight, were strong enough to handle 

packaging and transport, and disintegrated within 

the required time. Most importantly, the dissolution 

test showed that the active ingredients were 

released effectively which further confirmed 

through UV spectrophotometry. In simple terms, the 

final product is a natural, effective, and well-

performing laxative tablet. It combines the benefits 

of traditional herbal ingredients with modern 

pharmaceutical techniques, offering a potential 

plant-based alternative to chemical laxatives—

which could be both safer and gentler for regular 

use. 
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