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Abstract :  The present study focuses on the formulation and evaluation of herbal lozenges containing Valerian Root 
Extract for anxiolytic and sleep-inducing effects. Anxiety and sleep disorders are among the most common neurological 
conditions affecting the quality of life of individuals worldwide. Herbal medicines have gained significant attention due 
to their safety, patient compliance, and reduced adverse effects compared to synthetic drugs. Valerian root contains 
active constituents such as valerenic acid and valepotriates, which exhibit sedative, calming, and sleep-promoting 
activities through modulation of gamma-amino butyric acid (GABA) neurotransmission. 

 
The objective of the present work was to formulate palatable and stable hard lozenges containing valerian root extract 
and to evaluate their physicochemical properties and therapeutic potential. The lozenges were prepared using the heating 
and congealing method with suitable excipients including sucrose, liquid glucose, citric acid, menthol, flavoring agents, 
and preservatives. The prepared formulations were evaluated for various parameters such as appearance, weight 
variation, hardness, thickness, friability, pH, drug content uniformity, disintegration time, dissolution profile, and 
mouth-dissolving characteristics. 

 
The formulated lozenges showed acceptable organoleptic properties with satisfactory hardness, low friability, uniform 
drug distribution, and appropriate dissolution behavior. The presence of valerian root extract provided a soothing effect 
and may help in reducing anxiety and promoting restful sleep. The study concluded that valerian lozenges can serve as 
a convenient, effective, and patient-friendly herbal dosage form for anxiolytic and sleep-inducing therapy. 
 

 

INTRODUCTION 

 

Valerian is a well-known medicinal herb obtained from the roots and rhizomes of Valeriana officinalis, a perennial 
flowering plant belonging to the family Valerianaceae. It has been traditionally used for centuries as a natural remedy 
for anxiety, nervousness, insomnia, stress, and sleep-related disorders. The plant is native to Europe and parts of Asia, 
but it is now cultivated worldwide due to its significant therapeutic importance. 
 
The major active constituents present in valerian roots include valerenic acid, valepotriates, alkaloids, flavonoids, and 
volatile 

oils. Among these, valerenic acid is considered the principal bioactive compound responsible for the sedative and 
anxiolytic effects of the herb. Valerian acts mainly by modulating the gamma-amino butyric acid (GABA) 
neurotransmitter system in the 
brain, thereby promoting relaxation and improving sleep quality. 
 
Valerian is widely used in herbal medicine because of its natural origin, safety profile, and minimal side effects 
compared to synthetic sedatives and anxiolytic drugs. It is commonly available in various dosage forms such as capsules, 
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tablets, teas, tinctures, syrups, and lozenges. In recent years, the formulation of valerian into lozenges has gained 
attention due to improved patient compliance, ease of administration, pleasant taste, and prolonged contact of the drug 
with the oral cavity, which may enhance absorption and therapeutic action. 
 

The growing demand for herbal and natural therapeutic agents has increased the pharmaceutical interest in valerian-
based formulations. Valerian lozenges may serve as a convenient and effective dosage form for delivering anxiolytic 
and sleep-inducing effects, especially in patients who experience difficulty swallowing conventional tablets or capsules. 
 
 
Therefore, the present study focuses on the formulation and evaluation of valerian lozenges containing valerian root 
extract to provide a stable, effective, and patient-friendly herbal dosage form for the management of anxiety and sleep 

disorders. 
 
 
In recent years, there has been increasing interest in the development of herbal drug delivery systems that provide rapid 
onset of action, improved patient compliance, and ease of administration. Lozenges are solid oral dosage forms designed 
to dissolve slowly in the mouth, releasing the active ingredients gradually into the oral cavity and throat. Medicated 
lozenges offer several advantages such as ease of consumption, accurate dosing, pleasant taste, prolonged retention time 
in the oral cavity, and improved bioavailability through partial absorption via the buccal mucosa. 

 
The present research work focuses on the preparation and evaluation of valerian lozenges containing valerian root 
extract for anxiolytic and sleep-inducing activity. Various evaluation parameters such as hardness, friability, weight 
variation, drug content uniformity, disintegration time, dissolution behavior, thickness, pH, and mouth-dissolving 
properties are studied to ensure the quality, stability, and effectiveness of the formulated lozenges. 
 

 
 

 

LITERATURE REVIEW 

  

1.  Harshith Chandra Shekhar, Lincy Joshua, Jestin V Thomas in year 2024, Standardized the Valeriana 
officinalis extract for  (oral preparation) to Sleep quality improvement in adults with sleep complaints patients. 

 
2. Arash Mokhtari, Mansoor Omidi, Morteza Ebrahimi and colleagues in 2024, Optimized the valerian root 

extract using D-optimal extraction design, & Maximizing the yield of bioactive compounds for better formulation 
preparations. 

 
3. Virashri M Noraje, Vijayanand Pujari in 2024, Perform the Microemulsion-based on a sublingual liquid 

containing valerian root extract, to prepare Faster delivery for insomnia management. ( Insomnia Patients ). 
 
4. Hanxiao Bao, Xiangmin Pan, Qian Tao and colleagues, in 2024, prepared Aqueous valerian root extract, for 

Toxicological and safety evaluation to improve a valerian formulations stability. 
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5. Jia-Jin Liu, Li-Zhong Wang, Yuan-Ting Duan and colleagues, in 2024, Root/rhizome phytochemical fractions 
yielding new iridoids and monoterpenoids, Discovery of new bioactive constituents for better formulation 
production. 

 

 

AIM 

 

To formulate and evaluate herbal lozenges containing Valerian root extract for anxiolytic and sleep-inducing activity, 
with improved patient compliance, palatability, stability, and therapeutic effectiveness.  
 
OBJECTIVES  

 

 To extract and identify the active constituents (mainly valerenic acid) from Valeriana officinalis root extract. 
 To prepare hard herbal lozenges using suitable excipients such as sweeteners, flavoring agents, binders, and 

preservatives. 
 To optimize the formulation for acceptable taste, hardness, mouthfeel, and slow dissolution in the oral cavity. 
 To evaluate the prepared lozenges for various physicochemical parameters. Such as - Weight variation, 

Thickness, Hardness, Friability, Drug content uniformity, pH, Disintegration time, Dissolution test, Stability 
studies, etc  

 To study the mouth-dissolving and patient acceptability properties of the formulated lozenges. 
 To investigate the potential anxiolytic and sleep-promoting effects of valerian lozenges through literature-

supported mechanisms related to GABA modulation.  
 To develop a convenient and natural herbal dosage form that may improve compliance in patients suffering 

from anxiety, stress, and insomnia. 
 
 

PLAN OF WORK  

 
1. Literature Review 

• Study of and its pharmacological properties. 
• Review of anxiolytic and sleep-inducing herbal formulations. 
• Review of research articles related to valerenic acid and GABAergic activity. 
 

2. Procurement of Materials 

• Collection/purchase of: ◦ Valerian root powder or extract 
• Procurement of laboratory glassware and instruments. 
 

3. Extraction of Valerian Root 

• Drying and powdering of valerian root. 
• Extraction by suitable method such as: ◦ Soxhlet extraction 
• Filtration and concentration of extract. 
 

4. Pre-formulation Studies 

• Identification and characterization of extract. 
• Study Of Organoleptic Properties, etc 
 

5. Formulation of Lozenges 

• Preparation of hard lozenges using heating and congealing method. 
• Optimization of ingredients and concentration. 

• Molding and cooling of lozenges. 
• Packaging and storage. 
 

6. Evaluation of Prepared Lozenges 

Evaluation Parameters of formulations… 
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7. Data Analysis and Interpretation 

• Recording of all observations and results. 
• Comparison with pharmacopeial standards. 
• Preparation of tables, graphs, and charts. 
 
 

 
8. Result and Discussion 

• Interpretation of formulation performance. 
• Discussion on anxiolytic and sleep-promoting potential of valerian lozenges. 
• Comparison among different formulations. 
 

9. Conclusion 

• Final conclusion regarding effectiveness, stability, and suitability of formulated valerian lozenges. 
 

10. Documentation and Thesis Preparation 

• Compilation of: ◦ Introduction, ◦ Aim and objectives, ◦ Methodology, ◦ Results, ◦ Discussion etc 
• Final preparation of project report/thesis according to Guide.  

 
 

DRUG PROFILE OF VALERIAN  

 

1. General Information 

• Biological Name: Valeriana officinalis 
• Family: Valerianaceae ( Caprifoliaceae ) 

• Common Names: Valerian, Garden Heliotrope, All-Heal 
• Part Used: Roots and rhizomes 
• Category: Herbal sedative and anxiolytic agent 
 
2. Source 
Valerian root is obtained from the dried roots and underground stems of Valeriana officinalis. It is widely used in herbal 
medicine for promoting sleep and reducing anxiety. 
 

3. Chemical Constituents 

Major active constituents present in valerian root include: 
• Valerenic acid 
• Valepotriates 
• Alkaloids 
• Flavonoids 
• Essential oils 

• GABA (Gamma Amino butyric Acid) related compounds 
 
4. Mechanism of Action 

Valerian root acts mainly on the central nervous system by increasing GABA activity in the brain. 
It helps: 
• Reduce neuronal excitability 
• Produce calming effects 

• Improve sleep quality 
• Reduce anxiety and stress 
 
5. Pharmacological Actions  
• Sedative action 
• Mild hypnotic effect 
• Anxiolytic activity 
• Muscle relaxant property 

• CNS depressant effect 
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6. Therapeutic Uses 

Valerian root is commonly used for: 
• Insomnia 

• Anxiety disorders 
• Stress management 
• Mild nervous tension 
• Sleep disturbances 
 
7. Dosage Forms 

Available in different formulations such as: 

• Tablets 
• Capsules 
• Tea 
• Tinctures 
• Syrups 
• Lozenges 
 
8. Dose 

• Typical dose of valerian root extract: 300–600 mg before bedtime. 
• Dose may vary depending on formulation and concentration. 
 
9. Side Effects 
Possible side effects include: 
• Headache 
• Dizziness 

• Drowsiness 
• Stomach upset 
• Dry mouth 
 
10. Contraindications 
Avoid use in: 
• Pregnancy and lactation (without medical advice) 
• Severe liver disease 

• Concurrent use with strong sedatives or alcohol 
 
11. Drug Interactions 

Valerian may interact with: 
• Sedatives 
• Benzodiazepines 
• Antidepressants 

• Alcohol 
• CNS depressants 
 
12. Storage 
• Store in a cool and dry place 
• Protect from moisture and direct sunlight 
• Keep container tightly closed 

 
MECHANISM OF ACTION – VALERIAN ROOT EXTRACT  
 
Valeriana officinalis (Valerian root) is a medicinal herb widely used for its anxiolytic (anti-anxiety), sedative, and sleep-
promoting properties. The major active phytoconstituent responsible for these pharmacological effects is Valerenic acid. 
Valerenic acid primarily acts on the central nervous system (CNS) by modulating inhibitory neurotransmission, 
especially through the gamma-amino butyric acid (GABA) system. 
 

 
 
 

1. Modulation of GABAergic Neurotransmission 
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The principal mechanism of valerenic acid involves enhancement of GABA activity in the brain. 
 
What is GABA? 

Gamma-Amino butyric Acid (GABA) is the primary inhibitory neurotransmitter in the CNS. It reduces neuronal 
excitability and produces calming and sedative effects. 
Action on GABA-A Receptors, Valerenic acid acts as a positive allosteric modulator of the GABA-A receptor. 
 
Detailed Process 
 

 Valerenic acid binds to the β-subunit of the GABA-A receptor. 

 It enhances the affinity of GABA for its receptor. 

 Increased chloride ion (Cl⁻) influx occurs into neurons. 

 Neuronal membrane becomes hyperpolarized. 

 Neuronal firing decreases. 

 CNS depression and relaxation occur. 

 Pharmacological Effects 

 Sedation 

 Anxiolytic activity 

 Muscle relaxation 

 Sleep induction 

 Reduction in nervous excitation 
 

2. Inhibition of GABA Breakdown 

 

 Valerenic acid may inhibit the enzyme responsible for GABA metabolism: 

 GABA Transaminase Inhibition 

 GABA Transaminase converts GABA into inactive metabolites. 

 Valerenic acid partially inhibits this enzyme, resulting in: 

 Increased GABA concentration in synaptic cleft 

 Prolonged inhibitory neurotransmission 

 Enhanced calming effect 
 

3. Inhibition of GABA Reuptake 

 

 Valerenic acid also reduces reuptake of GABA into neurons and glial cells. 

 Result :-  

 More GABA remains available in synapses 

 Longer duration of inhibitory signaling 

 Improved sedative and anxiolytic effect 
 

4. Interaction with Serotonin Receptors 

 

 Valerian extract may mildly interact with the serotonergic system. 

 Serotonin pathways contribute to: 

 Mood stabilization 

 Emotional relaxation 

 Sleep regulation 

 This complementary action enhances overall anti-anxiety effects. 
 

5. Adenosine Receptor Modulation 

 

 Valerian constituents may influence adenosine receptors. 

 Effect :-  

 Activation of adenosine pathways promotes: 

 CNS calming 

 Sleepiness 

 Reduced alertness 
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 This mechanism supports natural sleep induction. 
 

6. Muscle Relaxant Activity 

 

 Through central inhibition of neuronal transmission, valerenic acid reduces skeletal muscle tension. 

 Clinical Benefits 

 Relief from nervous restlessness 

 Reduction in stress-induced muscle tightness 

 Improved physical relaxation before sleep 
 

                                                              The combined pharmacological actions produce: 

 

Sr. No  Mechanism Of Action  Result  

1.  GABA-A receptor modulation Sedative effect  

2.  GABA breakdown inhibition Increased GABA level 

3.  GABA reuptake inhibition Prolonged calming action 

4.  Serotonin modulation  Mood stabilization 

5.  Adenosine modulation Sleep promotion  

6.  CNS inhibition Muscle relaxation  

 

 
Pharmaceutical Materials   

 
 

                                                                            List of material’s used 

 

Sr. No  Material  Pharmaceutical Use 

1.  Valerian extract ( Valerenic Acid )  Active Pharmaceutical Ingredient  

2.  Sucrose  Sweetening Agent  

3.  Liquid glucose  Binder & Thickener  

4.  Citric acid  Acidity Regulator  

5.  Benzoic acid  Preservative  

6.  Orange essence  Flavoring agent  

7.  Paprika orange  Colouring agent  

8.  Menthol  Oral Anaesthetic  

 

 
1. Valerenic Acid – (Valeriana root extract) 

 
Valerenic acid is one of the principal bioactive constituents isolated from the roots and rhizomes of Valeriana officinalis. 

It is mainly responsible for the anxiolytic, sedative, and sleep-promoting properties associated with valerian 
preparations. Valerenic acid belongs to the sesquiterpene class of compounds and has gained considerable attention in 
pharmaceutical and herbal medicine research due to its activity on the gamma-amino butyric acid (GABA) 
neurotransmitter system. 
 
Valerian has been traditionally used for centuries as a natural remedy for insomnia, nervous tension, anxiety, and 
restlessness. Among the numerous phytoconstituent present in valerian root, valerenic acid is considered the most 

pharmacologically important marker compound. 
 
 
 
 
 
 

 
 
 
 

1. Citric Acid  
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                                                                                      Fig.  1.1 Valerenic Acid 

 

Drug Profile of Valerenic Acid 

 

          Sr.  No Parameter Description  

1.  Drug Name  Valerenic Acid 

2.  Source  Valerian Root (Valeriana officinalis) 

3.  Category  Herbal Active Constituent 

4.  Chemical Class  Sesquiterpene 

5.  Molecular Formula  C15H22O2 

6.  Molecular Weight  234.33 g/mol 

7.  Appearance Yellowish oily liquid/crystalline compound 

8.  Solubility  Soluble in alcohol and organic solvents 

9.  Taste Bitter and aromatic  

10.  Odour  Characteristic valerian odour  

11.  Biological Activity  Anxiolytic, Sedative, Sleep-Inducing  

12.  Route Of Administration  Oral  

13.  Storage Condition  Store in cool, dry place away from light  

 

 
 

2. Sucrose  

 
Sucrose is a naturally occurring disaccharide carbohydrate widely used in pharmaceutical, food, and confectionery 
industries. It is commonly known as cane sugar or table sugar and is composed of one molecule of glucose and one 
molecule of fructose linked through a glycosidic bond. 
 

In pharmaceutical formulations, sucrose is extensively used as a sweetening agent, binder, bulking agent, preservative, 
and base material for the preparation of syrups, chewable tablets, and lozenges. In hard lozenges, sucrose forms the 
primary matrix responsible for hardness, transparency, taste masking, and slow dissolution in the oral cavity. 

                                                                                        Fig 1.2 Sucrose  
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Drug/Excipient Profile of Sucrose 

 

Sr. No Parameter Description  

1.  Name Sucrose 

2.  Synonyms Cane Sugar, Table Sugar 

3.  Category Sweetening Agent 

4.  Chemical Class Disaccharide 

5.  Molecular Formula  C12H22O11 

6.  Molecule Weight 342.30 g/mol 

7.  Appearance White crystalline powder 

8.  Taste Sweet 

9.  Odour Odorless 

10.  Solubility Freely soluble in water  

11.  Melting Point  Approximately 186°C 

12.  Natural Non-reducing Sugar  

13.  Source Sugar cane & Sugar beet 

14.  Pharmaceutical Uses Sweetener, binder, lozenge base 

 
 

3. Liquid Glucose  

 
Liquid glucose is a purified and concentrated aqueous solution of nutritive saccharides obtained from the hydrolysis of 
starch. It is commonly prepared from corn starch, wheat starch, potato starch, or tapioca starch through acid or enzymatic 
hydrolysis. Liquid glucose is widely used in pharmaceutical, confectionery, food, and nutraceutical formulations 

because of its sweetening, stabilizing, and moisture-retaining properties. 
 
In pharmaceutical preparations, liquid glucose acts as a sweetening agent, viscosity enhancer, humectant, and binding 
agent. It is especially useful in the preparation of syrups, chewable tablets, gummies, and lozenges due to its ability to 
improve texture and prevent crystallization sucrose. 

 
                                                                                  Fig.  1.3  Liquid Glucose  

 

                                               
Drug/Excipient Profile of Liquid Glucose  

Sr. No  Parameter Description  

1.  Name Liquid Glucose  

2.  Synonyms Glucose Syrup, Corn Syrup, etc 

3.  Category  Sweetener, Thickener & Humectant  

4.  Chemical Class  Carbohydrate 

5.  Molecular Formula C6H12O6 

6.  Molecular Weight  420-480 g/mol 

7.  Appearance Thick Transparent to pale yellow syrup 

8.  Taste Moderately Sweet  
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9.  Odour Odourless or Clean Sweet  

10.  Solubility Highly soluble & Miscible in water 

11.  Melting Point  Not applicable (liquid mixture) 

12.  Nature Thick Liquid  

13.  Source Enzymatic or acid hydrolysis of starch 

14.  Storage  Store in airtight tight containers 

 
 
 

4. Citric Acid  

 
Citric Acid is a naturally occurring weak organic acid widely used in pharmaceutical, food, and cosmetic formulations. 
It is commonly obtained from citrus fruits and industrially produced by fermentation using Aspergillus niger. In 
pharmaceutical formulations, citric acid is mainly used as an acidulant, flavoring agent, pH-adjusting agent, buffering 

agent, antioxidant synergist, and preservative enhancer. 

                                                                                        Fig. 1.4 Citric Acid  

Drug/Excipient Profile of Citric Acid 

Sr. No Parameters  Description  

1.  Name Citric Acid  

2.  Synonyms Acidum citricum  

3.  Category Weak organic acid  

4.  Chemical Class Tricarboxylic Acid  

5.  Molecular Formula C6H8O7 

6.  Molecular Weight 210.14 g/mol 

7.  Appearance White crystalline powder 

8.  Taste  Sour 

9.  Odour Odourless  

10.  Solubility Incredibly water soluble 

11.  Melting Point  153 °C 

12.  Nature Natural sour acid 

13.  Source Natural citrus fruits & Industrial method 

14.  Storage Condition  Air tight glass / HDPE containers  

 
 

5. Benzoic Acid  

 

Benzoic Acid is a weak aromatic carboxylic acid commonly used as a preservative in pharmaceutical, cosmetic, and 
food preparations. It possesses antimicrobial and antifungal properties, making it useful in preventing microbial growth 
in formulations. In pharmaceutical lozenges, benzoic acid is mainly used as a preservative and antimicrobial agent to 
improve product stability and shelf life. 
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                                                                                            Fig.  1.5 Benzoic Acid  

 
Drug/Excipient Profile of Benzoic Acid  

     

Sr. No  Parameter Description  

1.  Name Benzoic Acid  

2.  Synonyms Benzencarboxylic & Phenyl formic acid 

3.  Category Use as Preservative 

4.  Chemical Class  Benzene Derivatives 

5.  Molecular Formula  C6H5COOH 

6.  Molecular Weight 122.12 g/ mol 

7.  Appearance White or colourless crystalline powder 

8.  Taste Faintly pleasant aroma 

9.  Odour Slightly sweet 

10.  Solubility Sparingly soluble in cold water 

11.  Melting Point 122.4 °C 

12.  Nature Weak acid 

13.  Source Natural gum benzoin & Industrial 

14.  Storage Condition Store at cool, dry & ventilated area 

 
 

6. Orange Essence  

 
Orange essence is a flavoring and aromatic agent widely used in pharmaceutical, food, confectionery, and cosmetic 
formulations. It is obtained from the peel of oranges and contains volatile oils responsible for the characteristic citrus 
aroma and taste. In pharmaceutical preparations such as lozenges, syrups, chewable tablets, and oral solutions, orange 

essence is primarily used as a flavor masking and patient acceptability enhancer. 

                                                                                Fig. 1.6 Orange Essence  

 

 
Drug/Excipient Profile of Orange Essence  

Sr. No.  Parameter Description  
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1.  Name Orange Essence  

2.  Synonyms Orange flavor, Orange extract  

3.  Category Flavoring agent 

4.  Chemical Class Terpenes ( limonene )  

5.  Molecular Formula  C6H8O6, C6H8O7, C10H16  

6.  Molecular Weight Limonene 136.24 g/mol 

7.  Appearance Pale yellow to bright yellow liquid  

8.  Taste Peely citrus  

9.  Odour Citrus aroma 

10.  Solubility Soluble in water, alcohol  

11.  Boiling point  160 °C 

12.  Nature Volatile & Flammable liquid  

13.  Source Naturally from rinds & juice of oranges  

14.  Storage Condition  Store in airtight glass container  

 
 

7. Paprika Orange  

 
Paprika orange is a natural coloring agent obtained from dried ripe fruits of Capsicum annuum belonging to the family 
Solanaceae. It is widely used in pharmaceutical, food, and cosmetic industries as a natural orange-red colorant. Paprika 

color mainly contains carotenoid pigments such as capsanthin and capsorubin, which impart an attractive orange to red 
shade in formulations. 
 
In pharmaceutical preparations like lozenges, syrups, chewable tablets, and confectionery products, paprika orange is 
used to improve visual appearance and product acceptability. 

                                                                                      Fig. 1.7 Paprika Orange                
                         
Drug/Excipient Profile of Paprika Orange  

 

Sr. No Parameter Description  

1.  Name Paprika Orange  

2.  Synonyms Reddish-orange and earthy rust hues. 

3.  Category Colouring agent  

4.  Chemical Class  Organic Colourant  

5.  Molecular Formula  C40H56O3 

6.  Molecular Weight  584.87 g/mol 

7.  Appearance Deep red or Muted yellow 

8.  Taste Slightly fruity flavor with no heat 

9.  Odour Faintly peppery or nutty aroma 

10.  Solubility Soluble in water 

11.  Melting Point  180°C 

12.  Nature Plant based food colour 

13.  Source Natural plants  

14.  Storage Condition  Store in dry air tight containers  

 
8. Menthol  
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Menthol is a naturally occurring cyclic monoterpene alcohol obtained mainly from peppermint oil and other mint oils. 
It is widely used in pharmaceutical, cosmetic, food, and oral formulations because of its cooling sensation, pleasant 
aroma, mild anesthetic action, and flavoring properties. In pharmaceutical preparations, menthol is commonly used in 
lozenges, cough syrups, mouthwashes, topical creams, inhalers, and dental products.  

                                                                                        Fig. 1.8 Menthol                

 
 
 

 
 
                                                                         
 
Drug/Excipient Profile of Menthol  

 

Sr. No Parameter  Description  

1.  Name  Menthol 

2.  Synonyms Peppermint camphor 

3.  Category  Terpene alcohol 

4.  Chemical class Monoterpenoid 

5.  Molecular Formula  C10H20O2 

6.  Molecular Weight  156.26 g/mol 

7.  Appearance  Clear to white needles like 

8.  Taste  Crisp, clean, and sharply minty 

9.  Odour Peppermint like 

10.  Solubility  Practically insoluble in water  

11.  Melting Point  36°C to 45°C 

12.  Nature  Cyclic terpene alcohol 

13.  Source  Mint Plants  

14.  Storage Condition  Air tight glass containers 

Formulation Tables – F-1, F-2, F-3 
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Formulation Table : - F-1 

 
 
Formulation Table :- F-2 

 

 
 
Formulation Table :- F-3 
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Soxhlet Extraction of Valerenic Acid  

http://www.jetnr.org/


                                                                                    © 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG 
 

 

JETNRTH00021 Journal of Emerging Trends and Novel Research (www.jetnr.org) 
 

 

16 
 

 

                                    Fig. 1.9 Flow chart of Extraction Of Valerenic Acid 

                                                            
 
 

 
Procedure  
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Dried and powdered plant material containing valerenic acid was subjected to Soxhlet extraction. Approximately 30 g 
of the finely ground sample was accurately weighed and placed into a cellulose extraction thimble. The thimble was 
inserted into the main chamber of a Soxhlet apparatus connected to a round-bottom flask containing an appropriate 

extraction solvent, such as ethanol or methanol. The extraction system was assembled with a condenser and heated 
under controlled reflux conditions. 
 
The solvent was continuously vaporized, condensed, and allowed to percolate through the plant material. As the 
extraction chamber filled, the solvent carrying the dissolved constituents, including valerenic acid, was siphoned back 
into the boiling flask. This cycle was repeated continuously for 6–8 hours or until the solvent in the siphon tube became 
nearly colorless, indicating exhaustive extraction of the target compounds. 

 
After completion of the extraction, the solvent extract collected in the round-bottom flask was concentrated under 
reduced pressure using a rotary evaporator at a temperature not exceeding 40–45°C to prevent degradation of 
thermolabile constituents. The concentrated extract was then dried to a constant weight and stored in airtight amber-
colored containers at 4°C until further analysis. The percentage yield of the extract was calculated based on the initial 
weight of the plant material used for extraction. 

 
 
                                                                Fig. 1.10 Soxhlet Assembly Apparatus  

 
Preparation And Methodology                    

http://www.jetnr.org/


                                                                                    © 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG 
 

 

JETNRTH00021 Journal of Emerging Trends and Novel Research (www.jetnr.org) 
 

 

18 
 

 

 
                                                  Fig. 1.11 Flow chart of Preparation of Valerian lozenges             

 

 
 
Step – 01 :- Weighing Of Ingredients  
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Procedure for Weighing 
 
All ingredients required for the preparation of Valerian hard lozenges were accurately weighed using a calibrated 

analytical balance. The weighing operation was carried out in a clean and dry environment to minimize contamination 
and moisture uptake. 
 
The required quantity of valerenic acid was weighed first, followed by sucrose and liquid glucose. Citric acid, benzoic 
acid, menthol, paprika orange, and orange essence were then weighed separately according to the formulation 
requirements. Each weighed ingredient was transferred into appropriately labeled containers and kept ready for the 
subsequent manufacturing process. 

 
Care was taken to ensure weighing accuracy and uniformity throughout the procedure. 
Below weighing calculation for 10 Lozenges each containing 300 Mg API. 

                                                                      Fig. 1.12 Analytical Weighing Balance  

 
Step – 02 :- Syrup Preparation  

 
For the preparation of syrup used in hard valerian lozenges, sucrose is first dissolved in purified water with continuous 
heating and stirring until a clear solution is obtained. Liquid glucose or corn syrup is then added to the solution to 
prevent crystallization and improve the texture of the final lozenge. The mixture is heated gradually and boiled until it 
reaches the hard-crack stage, typically between 140°C and 150°C, producing a concentrated syrup with very low 

moisture content. Once the desired temperature is reached, the syrup is removed from the heat and allowed to cool to 
approximately 90–110°C.  

                                                                        Fig.  1.13 Prepared Syrup  

 

Step – 03 :- Addition of Ingredients  
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At this stage, the valerian extract, along with citric acid, flavoring agents, and any coloring materials, is incorporated 
and mixed thoroughly to ensure uniform distribution while minimizing the loss of volatile constituents of valerian.  
Continuously stirring is required lthroughout the process. 

 
Step – 04 :- Addition Of Additives  
 
At this stage, all remaining ingredients such as preservatives, menthol,  etc get added in to a mixture to avoid breaking 
and degradation of menthol at high temperatures. 

 
                                                                   Fig. 1.14 Adding Additives/Excipients  

 
 
Step – 05 :- Molding  

 
In the molding process for hard valerian lozenges, the medicated candy mass is poured into pre-prepared molds 

immediately after the valerian extract, flavoring agents, and other additives have been uniformly mixed into the cooled 
syrup base. The molds are lightly lubricated or coated with a suitable releasing agent to facilitate easy removal of the 
finished lozenges. The molten mass is carefully deposited into each mold cavity to ensure uniform size, shape, and 
weight.  
 

                                                            Fig. 1.15 Poured slurry in to a silicone mould  
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Step – 06 :- Cooling & Demolding  

 
After filling, the molds are left undisturbed at room temperature or under controlled cooling conditions until the lozenges 
completely solidify and attain the desired hardness. Once hardened, the lozenges are removed from the molds, inspected 

for defects such as air bubbles, cracks, or uneven surfaces. 
 
 
 
 
Step – 07 :- Packaging & Storage  

 

After preparation of hard lozenges packaged in moisture-resistant containers or wrappers to protect them from humidity 
and maintain their stability during storage. & Prepare Attractive Label. 

                                                              
                                                            Fig.  1.16 Lozenges Packaging Containers 

 

 
 
                                                                   Fig. 1.17 Prepared Label Of Container  

 

Evaluation Parameters  

 
The evaluation of hard valerian lozenges involves assessing their physical, chemical, and performance characteristics 
to ensure quality, safety, and efficacy. Physical evaluation includes appearance, weight variation, thickness, hardness, 
and friability to confirm uniformity and mechanical strength. Chemical evaluation involves drug content uniformity, 
moisture content, and pH determination to ensure proper formulation and stability. Performance tests such as dissolution 
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and in-vitro drug release studies assess the release of active constituents from the lozenge. Organoleptic properties, 
including taste, odour, and mouthfeel, are evaluated for patient acceptability. Additionally, microbial limit testing and 
stability studies are conducted to ensure the product remains safe, effective, and stable throughout its shelf life. 
 

“Hard valerian lozenges can be evaluated based on physical parameters (appearance, weight variation, hardness, 
friability, thickness), chemical parameters (drug content, moisture content, pH), performance parameters (dissolution 
and drug release), sensory characteristics (taste and odour), microbial quality, and stability studies.” 
 
 

1. Organoleptic Evaluation Parameters 

 

Sr. No  Test  Observation F1 Observation F2 Observation F3 

I.  Appearance  Semi-solid  Solid & Hard Hard & Shiny 

II.  Colour Orange Slight Brownish  Orange 

III.  Shape Oval Like Round Round  

IV.  Odour Menthol Burn Like Orange Menthol  

V.  Taste  Sweet Slight Bitter  Menthol Sweet 

VI.  Texture  Smooth & Loose Smooth Smooth 

 Result  Test Failed  Test Failed Test Passed 

  
 
Physicochemical Evaluation Parameters  

 

1. Weight Variation Test 

 
The weight variation test is a quality control procedure used in the pharmaceutical industry to evaluate the uniformity 

of the weight of tablets or capsules within a batch. In this test, a specified number of units (typically 20 tablets or 
capsules) are individually weighed, and the average weight is calculated. The weight of each individual unit is then 
compared with the average weight to determine whether it falls within the acceptable limits specified by pharmacopeial 
standards such as the USP, BP, or IP. The test helps ensure consistent dosage, manufacturing accuracy, and product 
quality. A batch passes the test if the number of units exceeding the permitted percentage deviation does not exceed the 
specified limits and no unit shows excessive deviation beyond the allowable range. Weight variation testing is especially 
important for tablets and capsules where dose uniformity is closely related to the amount of formulation contained in 

each unit. 

 
 

 

Observation Table :-  
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Number Of Lozenges  Formulation F1 (g) Formulation F2 (g)  Formulation F3 (g)  

1.  3.17 3.10 3.15 

2.  3.05 3.08 3.12 

3.  3.18 3.14 3.18 

4.  3.32 3.16 3.14 

5.  3.10 3.09 3.16 

6.  3.91 3.13 3.13 

7.  3.11 3.18 3.17 

8.  3.84 3.11 3.11 

9.  3.97 3.15 3.19 

10.  3.15 3.06 3.19 

Average Weight ( g)  3.08 3.12 3.15 

Maximum Deviation ( %

  

7.79 2.56 1.90 

Permissible Limit ( % ) 

  

±5.0 ±5.0 ±5.0 

Weight Variation Result  Failed  Passed  Passed  

Conclusion  Does Not Comply  Complies  Complies  

 
 

2. Hardness Test 

 
The hardness test is an important evaluation parameter for lozenges, as they are intended to dissolve slowly in the mouth 
and must resist breakage during handling, packaging, and transportation.The test measures the force required to break 

or crush a lozenge.It is performed using a tablet hardness tester (e.g., Monsanto or digital hardness tester).A higher 
hardness is generally required for lozenges compared to conventional tablets because they must dissolve slowly over 
an extended period. 
 
The hardness value is recorded in kgf (kilogram-force) or Newtons (N).Standard hardness for lozenges typically ranges 
from 7 to 14 kg. 

    
                                                                            Fig. 1.18 Pfizer Apparatus  
  
 

 
 
 
 
 
Observation Table :-  
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3. Thickness Test 

 
The thickness test is performed to evaluate the uniformity of lozenges and ensure consistency in manufacturing. 
Thickness is measured using a calibrated vernier caliper or micrometer screw gauge by placing the lozenge between the 
measuring jaws and recording the reading. Usually, a representative sample of lozenges is selected, and the average 
thickness is calculated. Uniform thickness is important for maintaining consistent weight, appearance, packaging 

efficiency, and patient acceptability. Significant variation in thickness may indicate problems during compression or 
formulation and can affect the quality of the final product. The measured thickness values should comply with the 
specified limits established for the product. 
 
Typical Thickness Range 
 
Small lozenges :- 3–5 mm, Medium lozenges :- 4–8 mm, Large lozenges :- 6–10 mm 

 
Observation Table :-  

 

Formulation  Observation  Result  

F1 6.1 ± 01 Test Passed  

F2 6.5 ± 0.2 Test Passed  

F3 6.4 ± 0.2 Test Passed  

 

 

4. Friability Test :-  

 

The friability test is a quality control test used to determine the ability of lozenges to resist abrasion, chipping, and 
breakage during handling, packaging, transportation, and storage.Lozenges are subjected to mechanical shock and 
friction in a friabilator. The percentage weight loss after tumbling indicates their friability. 
 
Procedure: 
 

 Weigh a sample of lozenges accurately (initial weight). 

 Place them in a friabilator (e.g., Roche friabilator). 
 Rotate the apparatus at 25 rpm for 4 minutes (100 revolutions). 
 Remove the lozenges, dedust them, and reweigh (final weight). 
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                                                                            Fig. 1.19 Friability Test Apparatus  

 

Observation Table :-  

 

 

5. pH Test :-  

 
pH Test of Lozenges is performed to determine the acidity or alkalinity of the lozenge solution after dissolution. The 
test is important because pH influences the stability, taste, drug release, and patient acceptability of the formulation. 
 
 
 

Procedure: 
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Dissolve a specified number or weight of lozenges in a measured volume of distilled water. 
 
Stir the solution until complete dissolution. 

 
Calibrate the pH meter using standard buffer solutions (pH 4.0, 7.0, and 9.2). 
 
Immerse the electrode into the lozenge solution and record the pH value. 
 
Principle: The pH meter measures the hydrogen ion concentration in the solution, indicating whether the preparation is 
acidic, neutral, or alkaline. 

 

 
                                                                          Fig. 1.20 Calibrated Digital pH Meter 

 

Observation Table  :-  

 

Formulation  pH Reading  Result  

F1 4.6 Test Passed 

F2 4.8 Test Passed 

F3 5.1 Test Passed 

 
 

6. Moisture Content  

 
Moisture content is an important quality parameter in lozenges, referring to the amount of water present in the finished 

product. It affects the stability, hardness, texture, appearance, and shelf life of lozenges.  
 
Optimal moisture content helps maintain the desired hardness and prevents cracking or excessive softness. 
 
High moisture content may cause stickiness, microbial growth, reduced stability, and deformation during storage. 
 
Low moisture content can make lozenges brittle and prone to breakage. 

 
Moisture is usually controlled during manufacturing through proper drying, formulation, and packaging. 
 
Common methods for moisture determination include Loss on Drying (LOD) and Karl Fischer titration. 
 
Moisture content in hard lozenges is commonly determined using the Loss on Drying (LOD) method. 
 
Formula. W₁-W₂ ÷ W₁ × 100  

 
Where: 
 
W₁ = Initial weight of the lozenge sample before drying (g) 
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W₂ = Final weight of the sample after drying (g)  
 
Range :-  3–5% 

                                                                                   Fig.  1.21 Hot  Air Oven 
 

 
 

Observation Table :-  

 
 

 

 

 

 

7. Dissolution Time Test  
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The dissolution test is performed to determine the time required for a hard lozenge to dissolve and release its active 
ingredient under specified conditions. This test ensures uniform drug release, product quality, and therapeutic 
effectiveness. 

 
The test is commonly carried out using a USP Dissolution Apparatus (Paddle Method) containing a suitable dissolution 
medium such as phosphate buffer (pH 6.8) or artificial saliva maintained at 37 ± 0.5°C. A lozenge is placed in the 
dissolution vessel, and the paddle is rotated at a specified speed (usually 50 rpm). The time taken for complete 
dissolution or the percentage of drug released over time is recorded. Usually 500–900 mL of specified medium (e.g., 
purified water, phosphate buffer, or simulated saliva medium depending on the product). 
 

Acceptable ValueFor hard medicated lozenges, there is no universal pharmacopeial dissolution time limit. However, 
they are generally expected to:Dissolve gradually in the oral cavity within 15–30 minutes. 
 
Show not less than 80% drug release within 30–45 minutes under dissolution test conditions (depending on formulation 
and study protocol). 

   
        

                                                                   Fig.  1.22 Dissolution Apparatus  

 
 
 
Observation Table:-  

 

Formulation F1 Dissolution Time Mean Cal. Result  

Sample 1 5 min    

Sample 2 6.34 min 5.45 min Test Failed  

Sample 3 5.02 min   

Formulation F2 Dissolution Time Mean Cal. Result  

Sample 1 6.19 min   

Sample 2 7.49 min 7.04 min Test Passed  

Sample 3 7.43 min   

Formulation F3 Dissolution Time  Mean Cal Result  

Sample 1 11.42 min   

Sample 2 10.28 min 10.68 min Test Passed  

Sample 3 10.33 min   

 
  

8. Drug  Content Test  

 
The drug content test for hard lozenges is performed to ensure that each lozenge contains the specified amount of active 
pharmaceutical ingredient (API) within acceptable limits, thereby guaranteeing dose uniformity and therapeutic 
efficacy. 
Procedure: 
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 Select a representative sample of lozenges. 
 

 Accurately weigh and crush the lozenges. 
 

 Dissolve a quantity equivalent to the labeled drug content in a suitable solvent. 
 

 Filter the solution if necessary. 
 

 Analyze the drug concentration using an appropriate analytical method such as UV-Visible spectrophotometry, 
HPLC, or another validated technique. 

 

 Calculate the amount of drug present and compare it with the labeled claim. 

 
                                                                               Fig. 1.23 UV Spectrophotometer 

 

                   
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
                  
                                           
Observation Table :-  
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Results 

 

Valerian lozenges containing valerian root extract (valerenic acid) were successfully formulated and evaluated for 
various quality control parameters. The prepared lozenges exhibited satisfactory organoleptic properties, including 
acceptable appearance, color, odor, taste, and texture. The formulation showed uniform weight distribution, adequate 
hardness, low friability, and acceptable disintegration/dissolution characteristics. 
 
 
Conclusion 

 

The present study successfully formulated and evaluated valerian lozenges containing valerian root extract for anxiolytic 
and sleep-inducing effects. The developed lozenges demonstrated satisfactory physicochemical characteristics, 
acceptable organoleptic properties, and good stability. The incorporation of flavoring and sweetening agents improved 
palatability and patient compliance. 
 
The results suggest that valerian lozenges can serve as a convenient, effective, and patient-friendly herbal dosage form 
for delivering valerian extract. This formulation may provide a promising alternative to conventional oral preparations 

for managing mild anxiety, stress, and sleep disturbances. Further clinical studies are recommended to establish the 
therapeutic efficacy and long-term safety of the developed valerian lozenges. 
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