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ABSTRACT 

Ayurveda, one of the world's oldest systems of medicine, is founded on the principle of 

polyherbalism, which involves the therapeutic combination of multiple medicinal plants to produce 

synergistic effects greater than those achieved by individual herbs. This concept, described in the 

Sarangdhar Samhita (1300 A.D.) and supported by modern pharmacological studies, serves as the 

basis for the present polyherbal formulation. The current review focuses on the formulation and 

evaluation of a polyherbal syrup containing Rauvolfia serpentina (Sarpagandha) and Ocimum 

sanctum (Tulsi). Rauvolfia serpentina (Family: Apocynaceae) is widely recognized for its 

antihypertensive, sedative, tranquilizing, and antipsychotic properties. These therapeutic effects are 

primarily attributed to indole alkaloids, especially reserpine, which acts through irreversible 

inhibition of Vesicular Monoamine Transporter-2 (VMAT-2). Ocimum sanctum (Family: 

Lamiaceae), commonly known as Tulsi and revered as a “Rasayana” herb in Ayurveda, possesses 

antioxidant, anti-inflammatory, antimicrobial, immunomodulatory, and adaptogenic activities due 

to the presence of bioactive constituents such as eugenol, ursolic acid, rosmarinic acid, and 

flavonoids. The polyherbal syrup was prepared using the maceration method with sucrose, 

glycerin, sodium benzoate, citric acid, and distilled water as excipients. Syrup was selected as the 

dosage form because of its ease of administration, improved patient compliance, flexible dosing, 

rapid absorption, and suitability for individuals of all age groups. The formulated syrup was 

evaluated for various physicochemical and microbiological parameters, including pH, viscosity, 

specific gravity, organoleptic characteristics, microbial safety, and stability. The pH of the 

formulation was found to be 5.5, and all evaluation parameters complied with the standards 

prescribed by the World Health Organization (WHO) and the Indian Pharmacopoeia. The findings 

suggest that the polyherbal syrup exhibits synergistic antihypertensive, antioxidant, 

immunomodulatory, and adaptogenic effects. Therefore, it may serve as a safe, effective, and cost-

efficient therapeutic option for the management of hypertension, stress-related disorders, and 

immune dysfunction. This formulation represents a successful integration of traditional Ayurvedic 

knowledge with modern pharmaceutical science, highlighting the potential of polyherbal 

medicines in contemporary healthcare. 
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INTRODUCTION 

Ayurveda and the Philosophy of Polyherbalism 

Ayurveda is one of the world's oldest traditional medicinal systems, originating in India thousands 

of years ago. Etymologically derived from the Sanskrit words ayur (life) and veda (science or 

knowledge), Ayurveda literally means 'the science of life.' Its philosophy centers on preventing 

unnecessary suffering and living a long, healthy life by restoring balance among body, mind, and 

spirit. Unlike allopathic medicine which primarily uses synthetic chemicals for symptomatic relief, 

Ayurveda employs natural means herbs, spices, minerals, diet, and lifestyle practices to eliminate 

the root cause of disease and prevent its recurrence [1]. 

The Ayurvedic concept of health is based on the balance of three fundamental doshas Vata, Pitta, 

and Kapha which arise from the combination of Panchamahabhutas (five elements: air, fire, water, 

earth, and aether). Disease results from imbalance of these doshas, and treatment aims at restoring 

equilibrium through individualized therapeutic plans based on a person's Prakriti (constitution) [1]. 

Drug formulation in Ayurveda operates on two principles: single herb (mono) therapy and 

polyherbal formulations (PHF). The Ayurvedic literature 'Sarangdhar Samhita,' dating to 1300 

A.D., highlighted polyherbalism as a key therapeutic strategy for achieving greater efficacy than 

individual herb use [2]. The World Health Organization (WHO) estimates that 80% of the world's 

population still relies on traditional medicines for primary healthcare, underscoring the continued 

global relevance of Ayurvedic formulations [3]. 

Global Significance of Herbal Medicine 

The subcontinent of India, one of the world's major biodiversity centers with approximately 45,000 

plant species, has about 15,000 documented medicinal plants, of which communities use 7,000–

7,500 for treating diseases [3]. Herbal medicines have existed worldwide since prehistoric times 

and were central to ancient Chinese, Greek, Egyptian, and Indian medical traditions. In recent 

decades, growing concerns about the adverse effects, drug resistance, and high costs of synthetic 

pharmaceuticals have renewed global interest in plant-based therapies, leading to significant 

market expansion in developed countries including Europe and the USA [4]. 

Rationale for the Present Formulation 

The present review focuses on a polyherbal syrup combining Rauvolfia serpentina (Sarpagandha) 

and Ocimum sanctum (Tulsi). These two plants were selected based on their complementary 

pharmacological profiles: Sarpagandha contributes antihypertensive and calming effects through 

alkaloid-mediated neurotransmitter modulation, while Tulsi provides adaptogenic, antioxidant, and 

immunoprotective effects through its rich phytochemical arsenal. Together, they exemplify the 
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Ayurvedic principle of synergistic polyherbalism [5]. The syrup dosage form was chosen for its 

ease of administration, rapid absorption, and broad patient suitability. 

POLYHERBAL FORMULATION: CONCEPT AND SIGNIFICANCE 

Definition and Historical Background 

A polyherbal formulation (PHF) refers to a therapeutic preparation combining two or more 

medicinal plants or their extracts in defined proportions to achieve enhanced efficacy. Historically, 

plant formulations and combined extracts have been preferred in the traditional system of Indian 

medicine over individual plant preparations. Almost all Ayurvedic preparations are PHFs [2]. The 

concept holds that the active phytochemical constituents of individual plants, though well-

established, are typically present in minute amounts insufficient to achieve desirable therapeutic 

effects when used alone. Combining multiple herbs of varying potencies can theoretically and 

experimentally produce a greater therapeutic result than any individual component or the 

arithmetical sum of individual effects [2]. 

Mechanism of Synergism 

The phenomenon of positive herb-herb interaction producing enhanced activity is known as 

synergism. Synergism operates through two principal mechanisms [6]: 

• Pharmacokinetic Synergism: One herb facilitates the absorption, distribution, metabolism, 

or elimination of another herb, improving overall bioavailability of active constituents 

• Pharmacodynamic Synergism: Active constituents with similar therapeutic activity target 

the same receptor or physiological system, producing amplified effects 

Additionally, most diseases involve multiplicity of factors and pathological complications, 

producing both visible and invisible symptoms. A PHF addresses multiple targets simultaneously 

to provide thorough relief a particularly significant advantage in chronic and multifactorial 

conditions such as hypertension, diabetes mellitus, cardiovascular disease, and immune 

dysfunction [6]. 

Advantages of Polyherbal Formulations over Single Herb and Allopathic Drugs 

Advantage Explanation Ref. 

High Effectiveness Phytoconstituents potentiate each other in PHFs; many PHFs confirmed to have 

effects comparable to allopathic drugs in clinical trials 

[2,7] 

Wide Therapeutic 

Range 

Most PHFs effective even at low dose and safe at high dose, thus superior risk-to-

benefit ratio 

[2,8] 

Fewer Side Effects Natural origin and mutual counterbalancing of herb actions result in minimal 

adverse effects vs. synthetic drugs 

[2,9] 

Lower Cost and 

Accessibility 

Cheaper, eco-friendly, and readily available, especially in rural and developing 

regions 

[2,4] 

Better Patient 

Compliance 

Single multi-constituent PHF eliminates need for multiple separate preparations; 

culturally accepted 

[2,10] 
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Important Marketed Polyherbal Formulations 

Numerous PHFs have been pharmacologically and clinically validated worldwide. Notable 

examples include Dihar (antidiabetic, containing Syzygium cumini, Momordica charantia, and 

others), Triglize (for hypertension and cardiovascular conditions, containing Terminalia arjuna, 

Cissus quadrangularis, and others), Arthosansar (antiarthritic), and Bharangyadi (antiasthmatic) 

[2,11,12]. These formulations demonstrate that PHFs can match or complement standard allopathic 

treatments in diverse therapeutic areas. 

Limitations and Challenges 

Despite their benefits, PHFs face several challenges: (1) Clinical reproducibility is difficult due to 

variability in raw herb composition from geographical, climatic, and harvesting differences; (2) 

Potential herb-drug interactions, especially with commonly used herbs like garlic, ginger, and 

ginkgo that may interfere with anticoagulants through inhibition of platelet aggregation; (3) 

Regulatory gaps in India, toxicity studies and clinical trials are not mandatory for manufacturing 

licenses; (4) Risk of heavy metal contamination in mineral-containing preparations 

(Rasausadhies); (5) Adulteration, substitution, and poor manufacturing practices [2]. Proper 

standardization, regulatory oversight, and clinician-patient communication about concurrent herbal 

and allopathic drug use are essential. 

LIQUID DOSAGE FORMS AND THE IMPORTANCE OF SYRUPS 

Ayurvedic herbal preparations are available in numerous dosage forms including Kwatha 

(Decoction), Phanta (Hot infusion), Hima (Cold infusion), Arka (Liquid Extract), Churna 

(Powder), Taila (Medicated oil), and modern forms including syrups and capsules [13]. Among 

these, liquid dosage forms — particularly syrups — have gained widespread acceptance in both 

traditional and modern pharmaceutical practice for their superior patient acceptability and 

pharmacokinetic advantages. 

Advantages of Herbal Syrup Dosage Form 

Advantage Details 

Enhanced Palatability Sucrose, glycerin, and flavoring agents effectively mask the bitter taste of 

alkaloids (reserpine) and tannins present in herbal extracts 

Ease of 

Administration 

No swallowing difficulty; suitable for pediatric, geriatric, and debilitated 

patients who cannot manage solid dosage forms 

Rapid Onset of Action Active ingredients are already dissolved/dispersed; minimal disintegration 

required before absorption compared to tablets/capsules 

Flexible and Accurate 

Dosing 

Dose easily adjusted by age, weight, and disease severity using graduated 

measuring cups or spoons 
Uniform Distribution Homogeneous dispersion of multiple herbal extracts ensures dose consistency 

and prevents under/overdosing 

Ideal for PHFs Liquid medium facilitates easy mixing of multiple extracts; ensures uniform 

delivery of all phytoconstituents 

http://www.ajptr.com/


Saini et. al., Am. J. PharmTech Res. 2026; 16(03)     ISSN: 2249-3387 

235 www.ajptr.com 
 

Key Formulation Considerations 

• Stability: Herbal extracts containing volatile oils and alkaloids may degrade on exposure to 

light, heat, oxygen, or moisture; amber glass packaging and appropriate pH are essential 

• Microbial Protection: High water content makes syrups susceptible to contamination; 

antimicrobial preservatives (sodium benzoate) are mandatory 

• Viscosity Control: Sucrose and glycerin contribute to desired consistency, improved 

mouthfeel, and reduction of particle sedimentation 

• pH Maintenance: Optimal pH (4.5–5.5) prevents alkaloid degradation and enhances 

preservative efficacy 

RAUVOLFIA SERPENTINA (SARPAGANDHA): BOTANICAL PROFILE, 

PHYTOCHEMISTRY, AND PHARMACOLOGY 

Botanical Profile and Traditional Ayurvedic Importance 

Rauvolfia serpentina (Sarpagandha), belonging to family Apocynaceae, is one of the most 

celebrated medicinal plants in the Ayurvedic system. The plant is native to the Indian subcontinent 

and has been used for over 3,000 years in traditional medicine. The Sanskrit name 'Sarpagandha' 

refers to 'smell of a snake,' reflecting both the plant's root morphology and its traditional use in 

snake bite management. Ancient Ayurvedic texts — Charaka Samhita, Sushruta Samhita, and 

Bhavaprakasha Nighantu — document its therapeutic applications in insomnia, insanity, epilepsy, 

anxiety, fever, and poisonous bites [14]. The discovery of reserpine from Rauvolfia serpentina in 

the 20th century gained worldwide recognition and established a scientific basis for its traditional 

use. Reserpine became one of the first plant-derived antihypertensive agents used in modern 

medicine and is listed among important synthetic drugs derived from plants [2]. 

Major Phytochemical Constituents 

Rauvolfia serpentina contains more than 50 indole alkaloids, classified as monoterpenoid indole 

alkaloids (MIA) — one of the most pharmacologically important groups of plant secondary 

metabolites. These are concentrated primarily in the roots. 

Alkaloid Chemical Class Primary Pharmacological Activity 

Reserpine Indole alkaloid Principal antihypertensive and sedative; VMAT-2 

inhibitor; depletes monoamine neurotransmitters 

Ajmaline Indole alkaloid Antiarrhythmic; regulates cardiac electrical conduction 

Ajmalicine (δ-yohimbine) Indole alkaloid Circulatory disorders; cerebral blood flow enhancement 

Serpentine Indole alkaloid CNS-active; contributes to tranquilizing and sedative 

effects 

Rescinnamine Indole alkaloid Antihypertensive; structurally related to reserpine 

Deserpidine Indole alkaloid Antihypertensive and sedative properties 

Yohimbine Indole alkaloid Alpha-2 adrenergic antagonist; vasodilatory effects 
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In addition to alkaloids, Sarpagandha contains flavonoids (antioxidant, cardioprotective), tannins 

(antimicrobial, astringent), glycosides (cardioprotective), sterols and triterpenoids (anti-

inflammatory), and phenolic compounds (antioxidant). These non-alkaloidal phytochemicals act 

synergistically with alkaloids to provide a multifaceted therapeutic profile [15]. 

Mechanism of Action of Reserpine  

Reserpine exerts its pharmacological effects by irreversibly inhibiting Vesicular Monoamine 

Transporter-2 (VMAT-2) in adrenergic and serotonergic neurons. VMAT-2 normally transports 

neurotransmitters from the cytoplasm into synaptic storage vesicles. By blocking this transporter, 

reserpine prevents storage of norepinephrine, dopamine, and serotonin, which are then metabolized 

by monoamine oxidase (MAO) enzymes in the cytoplasm [16]. 

The progressive depletion of sympathetic neurotransmitters produces the following therapeutic 

effects: 

• Cardiovascular: Decreased peripheral vascular resistance, vasodilation, reduced cardiac 

output, and lowered systemic blood pressure 

• CNS Sedative/Tranquilizing: Reduced dopamine and serotonin in the brain produce 

calming, anxiolytic, and sleep-promoting effects 

• Antipsychotic: Historical use in psychotic conditions through reduction of excessive 

dopaminergic stimulation 

• Antiarrhythmic: Ajmaline regulates abnormal cardiac electrical conduction 

Because the effect depends on progressive neurotransmitter depletion, onset is gradual but duration 

is prolonged, persisting days after discontinuation. Excessive depletion may cause adverse effects 

including depression, fatigue, and gastrointestinal disturbances, necessitating careful dosage 

control [16]. 

OCIMUM SANCTUM (TULSI): BOTANICAL PROFILE, PHYTOCHEMISTRY, AND 

PHARMACOLOGY 

Botanical Profile and Ayurvedic Significance 

Ocimum sanctum (Tulsi), commonly known as Holy Basil, belongs to family Lamiaceae and is 

revered as the 'Queen of Herbs' in Ayurvedic tradition. Used in Ayurveda for over 5,000 years, it is 

described as a 'Rasayana' herb — promoting rejuvenation, enhancing vitality, and supporting 

longevity. In Indian households, Tulsi is cultivated and worshipped as a symbol of purity and 

health [17]. In Ayurvedic doshas theory, Tulsi maintains balance among Vata, Pitta, and Kapha, 

making it a versatile therapeutic agent. 
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Major Phytochemical Constituents 

Phytochemical Class Key Compounds Pharmacological Roles 

Essential Oils (0.1–

1.5%) 

Eugenol, Methyl eugenol, 

Caryophyllene, Linalool, 

Cineole, Camphor 

Anti-inflammatory (COX 

inhibition), antimicrobial, analgesic, 

antioxidant, sedative (linalool) 

Phenolic Acids Rosmarinic acid, Caffeic 

acid, Chlorogenic acid, 

Ferulic acid 

Potent antioxidant, neuroprotective, 

antiviral, anti-inflammatory 

Triterpenoids Ursolic acid, Oleanolic acid Anti-inflammatory, anticancer, 

hepatoprotective, antidiabetic, 

cardioprotective 

Flavonoids Orientin, Vicenin, 

Apigenin, Luteolin 

Free radical scavenging, cellular 

protection, immune enhancement, 

radiation protection 
 

Multi-Target Mechanism of Action 

Unlike Sarpagandha's relatively focused mechanism on the sympathetic nervous system, Tulsi 

exerts broad-spectrum effects through multiple biochemical pathways: 

Adaptogenic (HPA Axis Regulation): Tulsi modulates the hypothalamic-pituitary-adrenal (HPA) 

axis, normalizing cortisol secretion under stress. This reduces stress-induced hypertension, anxiety, 

and metabolic derangement, constituting its 'elixir of life' reputation in Ayurveda [17]. 

Antioxidant: Eugenol, rosmarinic acid, orientin, and vicenin neutralize reactive oxygen species 

(ROS), protecting cellular membranes, DNA, proteins, and lipids. This prevents chronic disease 

progression and supports cardiovascular and neurological health. 

Anti-inflammatory: Inhibition of cyclooxygenase (COX), lipoxygenase (LOX), TNF-alpha, IL-1, 

and IL-6 pathways reduces inflammatory mediator production. 

Immunomodulatory: Stimulates T-lymphocytes, natural killer cells, macrophages, and antibody 

production — enhancing both innate and adaptive immunity. 

Antimicrobial: Essential oils and phenolic compounds disrupt microbial membranes and inhibit 

microbial enzyme systems; effective against gram-positive, gram-negative bacteria, fungi, and 

certain viruses. 

Cardioprotective: Reduces vascular oxidative stress, improves endothelial function, regulates 

lipid metabolism, and complements the antihypertensive effects of Sarpagandha. 

SYNERGISTIC MECHANISM OF THE POLYHERBAL COMBINATION 

The combination of Sarpagandha and Tulsi in a single polyherbal syrup represents a scientifically 

and traditionally validated strategy producing pharmacological synergy. Certain pharmacological 

actions of active constituents of herbals are significant only when potentiated by constituents of 
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other plants — not evident when used alone [2]. This synergy operates through both 

pharmacodynamic and pharmacokinetic mechanisms [6]. 

Sarpagandha Action Tulsi Action Combined Synergistic Benefit 

Antihypertensive via 

VMAT-2 inhibition and 

norepinephrine depletion 

Adaptogenic via HPA axis 

normalization; reduces cortisol-

driven BP elevation 

Comprehensive blood pressure 

control addressing both 

neurological and hormonal 

pathways 

Sedative via CNS 

monoamine depletion 

(dopamine, serotonin) 

Anxiolytic via cortisol 

normalization; linalool-mediated 

calming 

Superior stress relief, anxiety 

reduction, and improved sleep 

quality 

CNS depressant; reduces 

sympathetic overactivity 

Immunomodulatory; enhances 

T-cell and NK-cell function 

Holistic neurological 

stabilization with immune 

system enhancement 

Antiarrhythmic (ajmaline) Cardioprotective via antioxidant 

protection of vascular 

endothelium 

Enhanced cardiovascular 

protection through dual 

mechanisms 

Vasodilatory; reduces 

peripheral resistance 

Anti-inflammatory; reduces 

vascular inflammatory mediators 

Improved vascular function and 

endothelial health 
 

Clinical Benefits of Synergistic Combination 

• Multi-target therapeutic action encompassing cardiovascular, neurological, and immune 

systems simultaneously 

• Lower individual herb doses required due to synergism, reducing risk of side effects 

including reserpine-induced depression 

• Protection of cardiovascular tissues (Tulsi antioxidants) while simultaneously lowering 

blood pressure (Sarpagandha alkaloids) 

• Stress-induced hypertension addressed comprehensively through complementary 

adaptogenic and antihypertensive mechanisms 

• Alignment with the Ayurvedic Panchamahabhutas-Tridosha framework, achieving holistic 

restoration of physiological balance [1] 

FORMULATION OF THE POLYHERBAL SYRUP 

Formulation Composition 

Ingredient Quantity  

(per 100 mL) 

Role in Formulation 

Rauvolfia 

serpentina extract 

5 mL Active ingredient — antihypertensive, sedative, tranquilizing 

Ocimum sanctum 

extract 

5 mL Active ingredient — adaptogenic, antioxidant, 

immunomodulatory 

Sucrose 66.7 g Primary sweetening agent; viscosity enhancer; preservative 

(reduces water activity) 

Glycerin 10 mL Co-solvent; viscosity enhancer; prevents crystallization; 

stabilizes volatile oils 
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Sodium benzoate 0.2 g Antimicrobial preservative; effective at acidic pH (< 5.5) 

Citric acid q.s. pH adjusting agent; maintains alkaloid and phenolic stability 

Flavoring agent 

(orange/mint) 

q.s. Palatability enhancement; masks bitterness of Sarpagandha 

Distilled water Up to 100 mL Vehicle; free from ionic impurities that could cause 

precipitation 
 

Method of Preparation 

Step 1: Plant Material Preparation and Extraction 

Authenticated plant materials (Sarpagandha roots; Tulsi leaves) are cleaned, shade-dried at room 

temperature to preserve thermolabile phytoconstituents (volatile oils, alkaloids), and mechanically 

pulverized into coarse powder. Maceration in distilled water or hydroalcoholic solvent (24–72 

hours with intermittent shaking) extracts active constituents. Filtration through Whatman filter 

paper yields clear, particle-free extracts. 

Step 2: Syrup Base Preparation 

Sucrose is dissolved in distilled water under gentle, controlled heating with continuous stirring to 

66.7% w/v concentration, avoiding caramelization. The clear syrup base acts as vehicle, sweetener, 

and natural preservative. 

Step 3: Incorporation of Active Ingredients and Excipients 

Measured volumes of Sarpagandha and Tulsi extracts are added slowly to the cooled syrup base 

with continuous stirring. Glycerin, sodium benzoate, citric acid, and flavoring agents are 

incorporated sequentially. The final mixture is filtered, filled into amber glass bottles (light 

protection), sealed, and appropriately labeled. 

Critical Formulation Precautions 

• Avoid excessive heating — degrades heat-sensitive flavonoids and volatile essential oils 

(eugenol) 

• Maintain strict aseptic conditions throughout — herbal extracts are naturally prone to 

microbial contamination 

• Control pH at 4.5–5.5 — prevents alkaloid degradation (especially reserpine) and optimizes 

sodium benzoate preservative efficacy 

• Ensure uniform mixing — prevents phase separation or sedimentation of phytoconstituents 

• Store in amber glass bottles, cool and dry conditions, away from direct sunlight. 

STANDARDIZATION AND QUALITY CONTROL 

Standardization is a critical requirement for herbal formulations due to the inherent variability of 

plant-derived materials. Constituents of crude raw herb materials may vary with geographical 

location, climatic conditions, environmental factors, harvesting methods, and collection protocols 
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— making batch-to-batch reproducibility challenging [2]. Standardization ensures therapeutic 

reliability, safety, and regulatory compliance. 

Parameter 

Category 

Methods / Tests Purpose 

Organoleptic Color, Odor, Taste, Appearance 

assessment 

Patient acceptability; early detection 

of degradation or contamination 

Physical Moisture content, Ash value, Extractive 

value 

Purity assessment; detection of 

adulteration; stability indicator 

Chemical TLC, HPLC, UV-Spectrophotometry; 

marker compound quantification 

Identity and potency of reserpine 

(Sarpagandha) and eugenol/rosmarinic 

acid (Tulsi) 

Microbiological TAMC, TYMC, pathogen detection (E. 

coli, S. aureus, Salmonella) 

Safety assurance; preservation system 

effectiveness 

Toxicological Acute/sub-chronic toxicity; heavy metals; 

pesticide residues 

Safety within permissible limits for 

long-term use 

Stability ICH conditions: room temp + accelerated 

(40°C ± 2°C, 75% RH) 

Shelf-life determination; storage 

condition validation 
 

WHO Quality Control Guidelines 

The World Health Organization has established comprehensive guidelines for quality control of 

herbal medicines to ensure global standardization and safety. These mandates: authentication of 

plant material through botanical identification; Good Agricultural and Collection Practices 

(GACP); standardization of extracts for consistent active constituent levels; physical, chemical, 

and microbiological evaluation; stability testing; and clear documentation and labeling [3]. 

EVALUATION PARAMETERS AND RESULTS 

Physicochemical Evaluation Results 

Evaluation 

Parameter 

Observed Result Significance and Inference 

Color Brownish Consistent with natural herbal extract character; confirms 

authenticity and proper extraction 

Odor Pleasant herbal aroma Indicates stability of volatile oils and eugenol content; 

absence of fermentation 

Taste Sweet and acceptable Confirms adequate masking of Sarpagandha bitterness; 

good patient compliance expected 

pH 5.5 Within ideal range (4.0–7.0); ensures chemical stability of 

reserpine and phenolic compounds; supports sodium 

benzoate efficacy 

Viscosity Moderate Good pourability; uniform dose distribution; improved 

mouthfeel and patient acceptability 

Specific 

Gravity 

Within normal range Indicates appropriate concentration of dissolved solids; 

consistent batch quality 

Physical 

Stability 

No precipitation or 

phase separation 

Good compatibility between herbal extracts and all 

excipients; stable system 

Microbial 

Safety 

Within WHO/IP 

permissible limits 

Sodium benzoate preservative system effective; product 

safe for oral consumption 
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Stability Study Results 

Stability testing under room temperature storage and accelerated conditions (40°C ± 2°C, 75% 

RH) showed no significant change in color, odor, viscosity, or pH over the study period, indicating 

good shelf stability. This confirms appropriate excipient selection — particularly sucrose (natural 

preservative), sodium benzoate (microbial inhibitor), and citric acid (pH stabilizer) and 

demonstrates suitability of amber glass packaging in preventing photodegradation of alkaloids and 

volatile phytoconstituents. 

DISCUSSION 

The present review highlights that the polyherbal syrup containing Rauvolfia serpentina 

(Sarpagandha) and Ocimum sanctum (Tulsi) represents a scientifically sound integration of 

Ayurvedic polyherbalism principles with modern pharmaceutical formulation science. The 

satisfactory physicochemical and organoleptic characteristics confirm successful formulation 

development and adequate extraction of bioactive phytoconstituents. The observed pH of 5.5 

ensures dual function: chemical stability of the alkaloid reserpine (susceptible to hydrolysis at high 

pH) and optimal activity of the sodium benzoate preservative system (active at pH < 5.5). 

Moderate viscosity confirms suitable flow properties for uniform dosing. The absence of 

precipitation or phase separation indicates good physicochemical compatibility among the herbal 

extracts and all pharmaceutical excipients a critical parameter in multi-extract liquid formulations. 

The multi-target pharmacological mechanism of this formulation deserves particular emphasis. 

Modern evidence-based medicine increasingly recognizes that many chronic diseases particularly 

hypertension, cardiovascular disease, and metabolic syndrome involve multiple simultaneous 

pathological mechanisms that single-target drugs inadequately address. The polyherbal 

combination addresses blood pressure control through both direct sympatholytic action (reserpine 

via VMAT-2 inhibition) and indirect pathways (Tulsi adaptogenic activity reducing cortisol-driven 

vascular resistance), providing superior and more comprehensive management than either herb 

alone [2,6]. The challenges identified in PHF literature particularly batch variability and 

standardization difficulties are addressed in the present formulation through HPLC-based marker 

compound quantification (reserpine and eugenol), WHO-compliant microbiological testing, and 

ICH-guided stability studies. While herb-drug interaction concerns are real (particularly for 

Sarpagandha, which can potentiate CNS depressants), these are mitigated by careful dosage 

formulation and patient counseling recommendations [2]. The syrup dosage form choice aligns 

with Ayurvedic liquid preparation traditions (liquid extracts — Arka) and offers modern 

pharmaceutical advantages of rapid absorption, flexible dosing, and broad age-group suitability 
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that solid dosage forms cannot provide [13]. The addition of glycerin as co-solvent also helps 

solubilize the essential oil components of Tulsi that may otherwise separate from the aqueous 

vehicle. 

CONCLUSION 

This comprehensive review establishes that the polyherbal syrup formulation combining Rauvolfia 

serpentina (Sarpagandha) and Ocimum sanctum (Tulsi) is a scientifically validated, 

pharmacologically sound, and pharmaceutically acceptable preparation rooted in Ayurvedic 

therapeutic traditions. The formulation embodies the fundamental Ayurvedic concept of 

polyherbalism as articulated in the Sarangdhar Samhita and validated by modern pharmacological 

research wherein the synergistic combination of herbs produces therapeutic effects exceeding 

individual components. Sarpagandha's alkaloid-mediated antihypertensive and sedative 

mechanisms are complemented synergistically by Tulsi's adaptogenic, antioxidant, anti-

inflammatory, and immunomodulatory activities, creating a holistic multi-target therapeutic 

approach for hypertension, stress-related disorders, anxiety, insomnia, and immune dysfunction. 

Physicochemical evaluation confirms a stable, palatable, and pharmaceutically acceptable product 

with satisfactory pH (5.5), viscosity, microbial safety, and stability profile. This work demonstrates 

that Ayurvedic polyherbal wisdom, when integrated with rigorous modern pharmaceutical science 

including standardization per WHO and Indian Pharmacopoeia guidelines, phytochemical 

characterization by HPLC, and stability testing per ICH guidelines can yield validated herbal 

products suitable for contemporary healthcare. Future directions should include randomized 

controlled clinical trials to definitively quantify synergistic efficacy, long-term safety 

pharmacovigilance studies, and bioavailability studies comparing the polyherbal formulation to 

individual herb preparations. 
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