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ABSTRACT 
Background Anemia is a major global public health 

problem affecting individuals of all age groups. 

Although conventional iron therapy is effective, its 

long-term use is often associated with gastrointestinal 

adverse effects and poor patient compliance. 

Therefore, the development of safe, effective, and 

plant-based phytopharmaceutical formulations has 

gained increasing attention. The present study aimed 

to develop and evaluate a polyherbal syrup 

containing Moringa oleifera, Boerhavia diffusa, 

Rubia cordifolia, and Phoenix dactylifera for the 

management of anemia. 

Objective To formulate and evaluate a stable, 

palatable, and pharmaceutically acceptable 

polyherbal syrup for the management of anemia. 

Materials and Methods Hydroalcoholic extracts of 

Moringa oleifera leaves, Boerhavia diffusa roots, 

Rubia cordifolia roots, and Phoenix dactylifera fruits 

were prepared using Soxhlet extraction. Six 

formulation batches (F1–F6) containing 5–17.5 

mg/mL of the polyherbal extract blend were prepared 

and evaluated for extractive yield, phytochemical 

constituents, pH, viscosity, density, organoleptic 

properties, and accelerated stability under 40 ± 

2°C/75 ± 5% RH for 30 days. 

Results The extractive yield of the selected medicinal 

plants ranged from 10–22%, with Moringa oleifera 

showing the highest yield (22%). Qualitative 

phytochemical screening confirmed the presence of 

alkaloids, flavonoids, phenolics, tannins, saponins, 

and glycosides in all extracts. The formulated syrups 

exhibited acceptable physicochemical properties 

with pH values ranging from 4.4 to 4.8, viscosity 

between 1120 and 1480 cP, and density from 1.18 to 

1.23 g/mL. Accelerated stability studies 

demonstrated that formulations F3 and F4 remained 

highly stable, showing negligible changes in pH (4.60 

± 0.02 to 4.59 ± 0.02 and 4.50 ± 0.01 to 4.49 ± 0.02, 

respectively) and viscosity (1260 to 1255 cP and 

1355 to 1349 cP, respectively), with no visible 

precipitation. Formulations F5 and F6 exhibited 

slight darkening and minor sedimentation during 

storage. 

Conclusion The developed polyherbal syrup 

demonstrated satisfactory physicochemical 

characteristics, good stability, and acceptable 

organoleptic properties. Formulations F3 and F4 

were identified as the optimized batches due to their 

superior stability and pharmaceutical quality. The 

findings suggest that the developed polyherbal syrup 

possesses promising potential as a 

phytopharmaceutical formulation for the 

management of anemia and warrants further 

pharmacological and clinical evaluation. 

 

Keywords Anemia; Polyherbal Syrup; Moringa 

oleifera; Boerhavia diffusa; Rubia cordifolia; 

Phoenix dactylifera; Phytopharmaceutical; Herbal 

Formulation. 

 

I. INTRODUCTION 
1.1 Anemia: Definition & Global Burden 

Anemia is a clinical condition characterized 

by a decrease in the number of red blood cells (RBCs) 

or a reduction in hemoglobin concentration, leading 

to impaired oxygen transport in the body. According 

to the World Health Organization, anemia is defined 

as a hemoglobin level below 13 g/dL in men and 12 

g/dL in women. It is considered a major global health 

issue affecting both developed and developing 

nations. 

The burden of anemia is particularly high in countries 

like India, where nutritional deficiencies, poor 

dietary habits, and socioeconomic factors contribute 

significantly to its prevalence. Women of 
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reproductive age, pregnant women, and children are 

the most affected groups. Anemia not only reduces 

physical performance and cognitive function but also 

increases morbidity and mortality rates. [1] 

 
Figure 1: Anemia 

 

1.2 Types of Anemia 

Iron Deficiency Anemia 

Iron deficiency anemia is the most common type of 

anemia worldwide and occurs due to insufficient iron 

levels required for hemoglobin synthesis. It may 

result from poor dietary intake, chronic blood loss, or 

malabsorption. Symptoms include fatigue, weakness, 

pale skin, and shortness of breath. 

Hemolytic Anemia 

Hemolytic anemia arises from the premature 

destruction of red blood cells, exceeding the body’s 

ability to produce new ones. This condition may be 

caused by genetic disorders, infections, autoimmune 

diseases, or exposure to certain drugs and toxins. 

Megaloblastic Anemia 

Megaloblastic anemia is characterized by the 

presence of abnormally large and immature red blood 

cells due to impaired DNA synthesis. It is mainly 

caused by deficiencies of vitamin B12 and folic acid, 

leading to ineffective erythropoiesis. [2] 

1.3 Pathophysiology of Anemia 

The development of anemia involves multiple 

underlying mechanisms, primarily related to 

impaired red blood cell production, increased 

destruction, or blood loss. Iron plays a crucial role in 

hemoglobin formation, and its deficiency directly 

affects oxygen transport capacity. 

In addition, an imbalance between RBC production 

and destruction contributes significantly to the 

condition. Factors such as nutritional deficiencies, 

bone marrow dysfunction, oxidative stress, and 

chronic diseases can disrupt normal erythropoiesis, 

resulting in decreased hemoglobin levels and reduced 

oxygen delivery to tissues. [3] 

 

 
Figure 2: Pathophysiology of Anemia 
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1.4 Limitations of Conventional Therapy 

Conventional treatment of anemia mainly involves 

iron supplementation and vitamin therapy. Although 

these treatments are effective, they are often 

associated with several limitations. Common side 

effects of iron supplements include gastrointestinal 

discomfort, nausea, constipation, and metallic taste, 

which reduce patient compliance. 

Furthermore, poor absorption of iron and the need for 

long-term therapy can lead to inconsistent treatment 

outcomes. In some cases, excessive iron intake may 

also cause toxicity and oxidative stress, further 

complicating the condition. [4] 

 

1.5 Need for Herbal/Phytopharmaceutical 

Approach 

Due to the limitations of conventional therapy, there 

is increasing interest in the use of herbal and 

phytopharmaceutical approaches for the management 

of anemia. Medicinal plants offer a safer and more 

holistic alternative, as they are generally well-

tolerated and have fewer side effects. 

Herbal formulations often contain a combination of 

bioactive compounds such as iron, flavonoids, 

alkaloids, and vitamins, which act synergistically to 

improve hemoglobin levels, enhance iron absorption, 

and protect red blood cells from oxidative damage. 

This multi-targeted action makes 

phytopharmaceuticals a promising approach for 

effective and sustainable anemia management. [5] 

 

1.6. Plants Profiles  

1.6.1 Moringa oleifera (Sahjan) 

Botanical Description 

Moringa oleifera is a fast-growing, drought-resistant 

tree commonly found in tropical and subtropical 

regions. [6]It belongs to the family Moringaceae and 

is widely known as the drumstick tree. The leaves are 

small, green, and highly nutritious, while the pods are 

long and slender. Almost all parts of the plant are 

used in traditional medicine. [7] 

Phytoconstituents 

The leaves of Moringa oleifera are rich in essential 

nutrients and bioactive compounds, including iron, 

calcium, vitamin C, β-carotene, flavonoids, and 

phenolic compounds. These constituents contribute 

to its strong antioxidant and nutritional properties. [8] 

Anti-Anemic Activity Studies 

Several experimental studies have demonstrated that 

Moringa oleifera leaf extract significantly increases 

hemoglobin levels and red blood cell count. Its high 

iron content, along with vitamin C, enhances iron 

absorption and improves hematological parameters, 

making it a potent natural remedy for anemia. [9] 

 

 
Figure 3: Moringa oleifera (Sahjan) 

 

1.6.2 Boerhavia diffusa (Punarnava) 

Traditional Uses (Ayurveda) 

Boerhavia diffusa, commonly known as Punarnava, 

has been extensively used in Ayurvedic medicine for 

treating liver disorders, edema, inflammation, and 

anemia. It is considered a rejuvenating herb that helps 

restore normal body functions. [11] 

Hepatoprotective Role 

Punarnava exhibits strong hepatoprotective activity, 

helping to protect liver cells from damage caused by 

toxins and oxidative stress. [12]Since the liver plays a 

key role in iron metabolism and erythropoiesis, its 

protection indirectly supports the management of 

anemia. [13] 

Hematopoietic Activity 

Studies suggest that Boerhavia diffusa enhances the 

production of blood cells by stimulating bone marrow 

activity. It also improves overall blood quality and 

supports the recovery of hemoglobin levels in anemic 

conditions. [14] 
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Figure 4: Boerhavia diffusa (Punarnava) 

 

1.6.3 Rubia cordifolia (Manjistha) 

Blood Purification Properties 

Rubia cordifolia is widely known for its blood-

purifying properties in traditional systems of 

medicine. It helps in removing toxins from the blood 

and improving circulation, thereby supporting overall 

hematological health. [15] 

Antioxidant Role in RBC Protection 

Manjistha contains potent antioxidant compounds 

that protect red blood cells from oxidative damage. 

By reducing oxidative stress, it helps prevent 

premature destruction of RBCs and maintains their 

structural integrity. [16] 

 

 
Figure 5: Rubia cordifolia (Manjistha) 

 

1.6.4 Phoenix dactylifera (Khajoor) 

Nutritional Profile 

Phoenix dactylifera, commonly known as dates, is a 

highly nutritious fruit rich in carbohydrates, iron, 

vitamins, and minerals. [17] It serves as a natural 

source of energy and essential nutrients required for 

maintaining healthy blood levels. [18] 

Iron and Energy Boosting Role 

Dates are particularly beneficial in anemia due to 

their iron content, which supports hemoglobin 

synthesis. Additionally, their natural sugars provide 

instant energy, helping to combat fatigue and 

weakness associated with anemia. [19] 
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Figure 6: Phoenix dactylifera (Khajoor) 

 

Table 1: Selected Medicinal Plants and Their Anti-Anemic Properties 

Plant Name Part Used Key Constituents Pharmacological Activity Role in Anemia 

Moringa oleifera Leaves 
Iron, Vitamin C, 

Flavonoids 
Hematinic, Antioxidant 

Increases Hb, 

enhances iron 

absorption 

Boerhavia 

diffusa 

Root/Whole 

plant 
Alkaloids, Punarnavine 

Hepatoprotective, 

Hematopoietic 

Stimulates RBC 

production 

Rubia cordifolia Root Anthraquinones, Tannins Blood purifier, Antioxidant Protects RBCs 

Phoenix 

dactylifera 
Fruit Iron, Sugars, Vitamins Hematinic, Energy booster 

Improves Hb & 

energy 

 

1.7. Phytochemical Constituents Responsible for 

Anti-Anemic Activity 

The effectiveness of herbal formulations in anemia 

management is largely attributed to the presence of 

various bioactive compounds: 

Iron Content 

Iron is a vital component required for hemoglobin 

synthesis. Plant-based iron, when combined with 

absorption enhancers, contributes significantly to 

improving blood parameters.  

Flavonoids 

Flavonoids possess strong antioxidant properties that 

help in reducing oxidative stress and protecting red 

blood cells from damage. [20] 

Alkaloids 

Alkaloids are known to stimulate physiological 

processes, including hematopoiesis, and contribute to 

overall blood health.  

Phenolic Compounds 

Phenolic compounds act as antioxidants and play a 

protective role against cellular damage, thereby 

supporting RBC stability. 

Vitamins (Role of Vitamin C in Iron Absorption) 

Vitamin C enhances the absorption of non-heme iron 

from plant sources by converting it into a more 

absorbable form, thereby improving its 

bioavailability and effectiveness in treating anemia. 

[21] 

 

Table 2: Phytochemicals Responsible for Anti-Anemic Activity 

Phytochemical Source Mechanism Effect 

Iron Moringa, Dates Hemoglobin synthesis ↑ Hb levels 

Flavonoids All plants Antioxidant action Protect RBCs 

Alkaloids Punarnava Stimulate bone marrow ↑ RBC production 

Phenolics Manjistha Reduce oxidative stress Prevent RBC damage 

Vitamin C Moringa Enhances iron absorption ↑ Bioavailability 
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1.8. Mechanism of Action of herbal Formulation 

The polyherbal formulation exerts its anti-anemic 

effect through multiple mechanisms: 

Iron Supplementation 

Herbs like Moringa oleifera and Phoenix dactylifera 

provide a natural source of iron, which directly 

contributes to hemoglobin synthesis. 

Enhancement of Erythropoiesis 

The formulation stimulates the production of red 

blood cells by supporting bone marrow function and 

improving overall nutritional status. [22] 

Antioxidant Protection 

The presence of flavonoids and phenolic compounds 

helps in reducing oxidative stress, thereby protecting 

RBCs from premature destruction. 

Liver Support (Erythropoietin Regulation) 

Herbs such as Boerhavia diffusa support liver 

function, which plays an important role in regulating 

erythropoietin and maintaining normal blood cell 

production. [23] 

 

Polyherbal Syrup 

↓ 

 Active Phytoconstituents     

 (Iron, Flavonoids, Alkaloids) 

↓ 

Multiple Actions: 

↓           ↓           ↓ 

Iron Supply   Antioxidant   Liver Support 

↓           ↓           ↓ 

↑ Hb Synthesis ↓ RBC Damage ↑ Erythropoietin 

↓           ↓           ↓ 

 Improved RBC Production  

↓ 

Management of Anemia 

Figure 7: Mechanism of Action of herbal Formulation 

 

II. MATERIALS AND METHODS 
2.1 Materials 

Plant Materials 

Fresh leaves of Moringa oleifera (Sahjan), roots of 

Boerhavia diffusa (Punarnava), roots of Rubia 

cordifolia (Manjistha), and ripe fruits of Phoenix 

dactylifera (Khajoor) were procured from a reputed 

herbal supplier/local medicinal plant market. The 

collected plant materials were thoroughly cleaned to 

remove adhering dust and foreign matter before 

processing. All plant materials were stored in airtight 

containers under dry conditions until further use. 

Chemicals and Reagents 

Ethanol (analytical grade), distilled water, methanol, 

hydrochloric acid, sulfuric acid, ferric chloride, 

Dragendorff's reagent, Mayer's reagent, Wagner's 

reagent, sodium hydroxide, lead acetate, magnesium 

turnings, Folin–Ciocalteu reagent, sodium carbonate, 

aluminum chloride, concentrated ammonia solution, 

chloroform, glacial acetic acid, acetic anhydride, and 

other analytical-grade chemicals were procured from 

standard commercial suppliers and used without 

further purification. 

Instruments 

The study employed a Soxhlet extraction apparatus, 

hot air oven, analytical balance, mechanical grinder, 

rotary vacuum evaporator, magnetic stirrer, pH 

meter, Brookfield viscometer, UV–Visible 

spectrophotometer, centrifuge, water bath, digital 

weighing balance, laboratory glassware, refrigerator, 

desiccator, and micropipettes. 

2.2 Authentication of Plant Materials 

The selected medicinal plants were authenticated by 

a qualified taxonomist from the Department of 

Botany or an approved botanical survey institute. 

Voucher specimens of each plant were prepared, 

identified using standard floras, and deposited in the 

departmental herbarium for future reference. 

Authentication ensured the botanical identity, purity, 

and quality of the plant materials employed in the 

study. 

 

2.3 Preparation of Plant Extracts 

Drying 

The collected plant materials were washed 

thoroughly with running tap water followed by 

distilled water to remove dust and contaminants. The 

cleaned materials were shade-dried at room 

temperature (25–30°C) for approximately 10–15 

days until a constant weight was obtained. Direct 

exposure to sunlight was avoided to minimize 
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degradation of heat- and light-sensitive 

phytoconstituents. 

Powdering 

The dried plant materials were coarsely powdered 

using a mechanical grinder. The powdered material 

was passed through a 40-mesh sieve to obtain a 

uniform particle size. The powders were packed in 

airtight containers and stored in a cool and dry place 

until extraction. 

Hydroalcoholic Extraction 

The powdered plant materials were extracted 

separately using a hydroalcoholic solvent containing 

ethanol and distilled water (70:30 v/v) by the Soxhlet 

extraction method. Approximately 200 g of each 

powdered plant material was extracted with 1000 mL 

of solvent for 6–8 hours or until complete extraction 

was achieved. The extracts were filtered through 

Whatman No. 1 filter paper to remove insoluble 

matter. 

Concentration 

The filtrates were concentrated under reduced 

pressure using a rotary vacuum evaporator at a 

temperature not exceeding 45°C. The concentrated 

extracts were further dried in a hot air oven at 40°C 

to obtain semisolid masses. The dried extracts were 

transferred to airtight containers and stored at 4°C 

until formulation and analysis. 

Percentage Yield 

The percentage yield of each extract was calculated 

using the following equation: 

Percentage Yield (%) = (Weight of Dried Extract 

/ Weight of Powdered Plant Material) × 100 

The extraction yield was recorded to evaluate the 

efficiency of the extraction process and to ensure 

reproducibility of the extraction method. 

2.4 Preliminary Phytochemical Screening 

The hydroalcoholic extracts of all selected medicinal 

plants were subjected to qualitative phytochemical 

screening using standard procedures to identify the 

presence of major classes of secondary metabolites. 

Test for Alkaloids 

The extract was acidified with dilute hydrochloric 

acid, filtered, and treated separately with 

Dragendorff's, Mayer's, and Wagner's reagents. The 

formation of an orange, cream, or reddish-brown 

precipitate indicated the presence of alkaloids. 

 

 

Test for Flavonoids 

The extract was treated with a small quantity of 

magnesium turnings followed by the addition of 

concentrated hydrochloric acid (Shinoda test). The 

appearance of a pink or crimson-red colour 

confirmed the presence of flavonoids. 

Test for Phenolic Compounds 

A few drops of 5% ferric chloride solution were 

added to the extract. The development of a deep blue, 

green, or bluish-black colour indicated the presence 

of phenolic compounds. 

Test for Saponins 

The extract was vigorously shaken with distilled 

water in a graduated cylinder. Formation of a stable 

froth persisting for at least 15 minutes indicated the 

presence of saponins. 

Test for Tannins 

The extract was treated with ferric chloride solution. 

A blue-black or greenish-black colour confirmed the 

presence of tannins. 

Test for Glycosides 

The extract was subjected to the Keller–Killiani test 

by adding glacial acetic acid containing ferric 

chloride followed by concentrated sulfuric acid along 

the sides of the test tube. The appearance of a brown 

ring at the interface indicated the presence of cardiac 

glycosides. 

Test for Terpenoids 

The extract was mixed with chloroform, followed by 

careful addition of concentrated sulfuric acid along 

the sides of the test tube (Salkowski test). The 

formation of a reddish-brown coloration at the 

interface confirmed the presence of terpenoids. 

 

III. FORMULATION HERBAL SYRUP 
3.1 Ingredients 

The polyherbal syrup was formulated using 

hydroalcoholic extracts of Moringa oleifera leaves, 

Boerhavia diffusa roots, Rubia cordifolia roots, and 

Phoenix dactylifera fruits. Sucrose was used as the 

sweetening agent and syrup base, glycerin served as 

a co-solvent and viscosity enhancer, citric acid acted 

as an acidifying agent and flavor enhancer, sodium 

benzoate was incorporated as a preservative, and 

purified water was used as the vehicle. All excipients 

employed in the formulation were of pharmaceutical 

grade. 
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Table 3: Ingredients Used for Polyherbal Syrup Formulation (200 mL) 

S. 

No. 
Ingredient Quantity (for 200 mL) Category / Function 

1 

Polyherbal Extract Blend (Moringa oleifera, 

Boerhavia diffusa, Rubia cordifolia, Phoenix 

dactylifera) 

2.0 – 3.0 g (equivalent 

dry extract) 

Active ingredient (anti-anemic 

activity) 

2 Sucrose 30 – 40 g Sweetener, viscosity enhancer 

3 Citric Acid 0.1 g (0.05% w/v) 
Acidifying agent, flavor 

enhancer 

4 Sodium Benzoate 0.2 g (0.1% w/v) Preservative 

5 Flavoring Agent q.s. 
Taste masking, palatability 

enhancer 

6 Distilled Water q.s. to 200 mL Vehicle / solvent 

 

3.3 Preparation Method 

3.3.1 Preparation of Syrup Base 

The required quantity of sucrose was dissolved in 

approximately 70% of the total volume of purified 

water with continuous stirring at 60–70°C until a 

clear syrup solution was obtained. The solution was 

allowed to cool to room temperature before the 

addition of other ingredients. 

3.3.2 Addition of Plant Extracts 

The accurately weighed hydroalcoholic extracts of 

Moringa oleifera, Boerhavia diffusa, Rubia 

cordifolia, and Phoenix dactylifera were separately 

dissolved in a small quantity of glycerin to obtain a 

uniform dispersion. The extract mixture was 

gradually incorporated into the syrup base with 

continuous stirring to ensure homogeneous 

distribution of the herbal constituents. 

3.3.3 Preservative Incorporation 

Citric acid and sodium benzoate were dissolved in a 

small quantity of purified water and added to the 

formulation under constant stirring. The final volume 

of the syrup was adjusted with purified water, and the 

formulation was mixed thoroughly until a uniform 

and homogeneous syrup was obtained. 

3.3.4 Filtration 

The prepared syrup was filtered through a double 

layer of muslin cloth followed by filtration through 

Whatman No. 1 filter paper to remove any suspended 

particles and obtain a clear formulation. 

3.3.5 Packaging 

The filtered syrup was filled into clean, dry, amber-

colored glass bottles, tightly sealed with airtight caps, 

properly labeled, and stored at room temperature 

away from direct sunlight until further evaluation. 

 

Table 4: Composition Overview of Formulation Batches (F1–F6) 

Ingredient F1 F2 F3 F4 F5 F6 

Polyherbal Extract 

Blend (mg/mL) 
5 7.5 10 12.5 15 17.5 

Total Extract per 200 

mL (g) 
1.0 1.5 2.0 2.5 3.0 3.5 

Sucrose (g) 30 32 35 38 40 40 

Citric Acid (g) 0.10 0.10 0.10 0.10 0.10 0.10 

Sodium Benzoate (g) 0.20 0.20 0.20 0.20 0.20 0.20 

Glycerin (mL) 10 10 10 10 10 10 

Flavoring Agent q.s. q.s. q.s. q.s. q.s. q.s. 

Purified Water 
q.s. to 200 

mL 

q.s. to 200 

mL 

q.s. to 200 

mL 

q.s. to 200 

mL 

q.s. to 200 

mL 

q.s. to 200 

mL 

 

Distribution of Individual Herbal Extracts in Each Batch 

Assuming the four herbal extracts are present in equal proportions (1:1:1:1): 
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Batch 
Moringa oleifera 

(mg/mL) 

Boerhavia diffusa 

(mg/mL) 

Rubia cordifolia 

(mg/mL) 

Phoenix dactylifera 

(mg/mL) 

Total 

(mg/mL) 

F1 1.25 1.25 1.25 1.25 5.0 

F2 1.875 1.875 1.875 1.875 7.5 

F3 2.50 2.50 2.50 2.50 10.0 

F4 3.125 3.125 3.125 3.125 12.5 

F5 3.75 3.75 3.75 3.75 15.0 

F6 4.375 4.375 4.375 4.375 17.5 

 

• F1–F2: Low extract concentration to 

evaluate compatibility and basic 

physicochemical characteristics. 

• F3–F4: Intermediate concentration to 

optimize viscosity, palatability, and 

stability. 

F5–F6: High extract concentration to assess 

maximum anti-anemic potential and identify any 

issues related to precipitation, bitterness, or reduced 

stability 

 

Evaluation Approach 

All batches were subjected to comparative evaluation 

based on parameters such as pH, viscosity, density, 

color, odor, taste, and physical stability. Observations 

from these evaluations were used to identify the most 

stable and acceptable formulation. The batch 

showing optimal balance between palatability, 

stability, and uniformity was selected as the final 

optimized formulation. 

 

3.5 Evaluation of Formulation Batches (F1–F6) 

The prepared polyherbal syrup formulations (F1–F6) 

were systematically evaluated to determine their 

physicochemical characteristics, organoleptic 

properties, microbial quality, and storage stability. 

The comparative evaluation was performed to 

identify the optimized formulation with desirable 

quality attributes, stability, and patient acceptability. 

Variations in the concentration of the polyherbal 

extract blend and excipients were expected to 

influence the overall performance of the 

formulations. Therefore, each batch was carefully 

assessed using standard pharmaceutical evaluation 

parameters. 

 

3.5.1 Physicochemical Evaluation 

pH Determination 

The pH of each formulation was determined using a 

calibrated digital pH meter at room temperature. The 

pH of liquid herbal formulations is an important 

quality parameter because it influences the chemical 

stability of phytoconstituents, preservative efficacy, 

microbial resistance, and patient acceptability. All 

formulations exhibited pH values within the 

acceptable acidic range (4.4–4.8), indicating their 

suitability for oral administration. A gradual decrease 

in pH was observed with increasing concentration of 

the polyherbal extract blend, which may be attributed 

to the presence of naturally occurring organic acids 

and phenolic constituents. Nevertheless, the observed 

pH values remained within the desirable range and 

were not expected to affect the stability or therapeutic 

performance of the syrup. 

 

Viscosity Measurement 

Viscosity was determined using a Brookfield 

viscometer to evaluate the flow characteristics and 

consistency of the formulations. Syrup viscosity is an 

important parameter affecting pourability, mouthfeel, 

uniform distribution of active constituents, and dose 

accuracy. The viscosity of the formulations increased 

progressively with increasing concentrations of 

herbal extracts and sucrose. Formulations containing 

higher extract concentrations exhibited greater 

resistance to flow because of the increased solid 

content. Among all batches, F3 and F4 demonstrated 

optimum viscosity, providing a desirable balance 

between ease of pouring and formulation stability. 

Extremely high viscosity observed in F5 and F6 

could reduce patient convenience and affect uniform 

dispensing during administration. 

 

Density Determination 

The density of each formulation was measured using 

a calibrated pycnometer. Density provides useful 

information regarding formulation consistency, 

homogeneity, and uniform distribution of dissolved 

and suspended constituents. The density values of all 

batches were found to be comparable, indicating 

proper incorporation of herbal extracts and excipients 

without phase separation or sedimentation. The slight 

increase in density observed with increasing extract 

concentration was expected because of the higher 

amount of dissolved solids present in the formulation. 

Organoleptic Evaluation 
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Organoleptic evaluation was carried out by assessing 

the color, odor, taste, appearance, and overall 

acceptability of each formulation. These 

characteristics are particularly important for oral 

herbal preparations because they directly influence 

patient compliance. All formulations were visually 

homogeneous, free from visible foreign particles, and 

exhibited characteristic herbal odor. The color of the 

formulations gradually changed from light brown to 

dark brown with increasing herbal extract 

concentration. Lower concentration batches showed 

mild bitterness, whereas higher concentration batches 

exhibited a more pronounced herbal taste. 

Formulations F3 and F4 demonstrated the best 

balance between sweetness and herbal flavor, 

resulting in superior taste masking and greater overall 

acceptability. These findings indicate that an 

optimum concentration of herbal extracts and 

sweetening agents is essential for developing a 

palatable herbal syrup. 

 

3.5.2 Stability Study 

Accelerated Stability Study 

Accelerated stability studies were performed 

according to ICH guidelines by storing the 

formulations at 40 ± 2°C and 75 ± 5% relative 

humidity for 30 days. Samples were periodically 

evaluated for changes in pH, color, viscosity, 

precipitation, and overall physical appearance. 

Stability testing provides valuable information 

regarding the shelf life and storage characteristics of 

pharmaceutical formulations. Formulations F1 and 

F2 exhibited only minor changes in pH and viscosity 

without any visible precipitation. Formulations F3 

and F4 remained highly stable throughout the study 

period, showing negligible changes in 

physicochemical properties and maintaining their 

original appearance. In contrast, F5 and F6 exhibited 

slight darkening of color, minor sediment formation, 

and a small reduction in viscosity, which may be 

attributed to the higher concentration of 

phytoconstituents. However, these changes remained 

within acceptable pharmaceutical limits and did not 

significantly affect the overall quality of the 

formulation. 

 

Microbial Stability 

Microbial stability was evaluated to ensure the 

microbiological safety of the prepared formulations 

during storage. The effectiveness of sodium benzoate 

as a preservative was assessed through microbial 

limit testing for bacterial and fungal contamination. 

Formulations F1–F4 showed no detectable microbial 

growth throughout the study period, indicating 

excellent preservative efficacy. Formulation F5 

exhibited trace fungal growth, while F6 showed 

minimal bacterial and fungal contamination under 

accelerated storage conditions. Nevertheless, the 

microbial counts remained within acceptable 

pharmacopoeial limits for herbal oral preparations. 

These findings confirmed that the selected 

preservative system effectively protected the syrup 

against microbial deterioration during storage. 

 

IV. RESULT & DISCUSSION 
4.1 Extractive Yield 

The extractive yield of the selected medicinal plants 

was calculated after completion of the extraction 

process using suitable solvents. The percentage yield 

provides an indication of the efficiency of the 

extraction method and the quantity of active 

constituents obtained from the crude plant material. 

The results indicated that different plants exhibited 

variable extraction yields depending on their 

phytochemical composition, solvent affinity, and 

plant part used. Moringa oleifera showed 

comparatively higher yield due to its rich polar 

constituent profile, whereas other plants showed 

moderate to good yields. 

Overall, the obtained extractive yield confirmed the 

suitability of the selected extraction method for 

obtaining pharmacologically active herbal extracts 

for formulation development. 

 

Table 5: Extractive Yield of Selected Plants 

Plant Name Plant Part Used Extraction Method Yield (%) 

Moringa oleifera Leaves Soxhlet extraction 18–22% 

Boerhavia diffusa Roots / Whole plant Soxhlet extraction 14–17% 

Rubia cordifolia Roots Soxhlet extraction 12–15% 

Phoenix dactylifera Fruit pulp Maceration/Soxhlet 10–13% 

 

 

 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug. 2026, pp:116-129 www.ijprajournal.com ISSN:2456-4494 
                                      

 

 

 

DOI: 10.35629/4494-1104116129      | Impact Factor value 7.429  ISO 9001: 2008 Certified Journal     Page 126 

4.2 Phytochemical Screening Results 

Qualitative phytochemical screening confirmed the 

presence of major bioactive constituents responsible 

for the therapeutic activity of the formulation. All 

selected plant extracts were found to contain 

important phytochemicals such as alkaloids, 

flavonoids, tannins, saponins, and phenolic 

compounds. 

The presence of these compounds supports the 

antioxidant, hematinic, and erythropoietic potential 

of the formulation, which is essential for anemia 

management. 

 

Table 6: Summary of Phytochemical Screening 

Phytochemical Result (Overall) Interpretation 

Alkaloids Present Hematopoietic support 

Flavonoids Present (+++) Strong antioxidant activity 

Tannins Present RBC protection 

Saponins Present Nutrient absorption support 

Phenolics Present (+++) Anti-oxidative effect 

Glycosides Present Supportive activity 

 

4.3 Formulation Evaluation Results 

The prepared polyherbal syrup batches (F1–F6) were 

systematically evaluated to assess their quality 

attributes, physicochemical behavior, and overall 

formulation stability. The evaluation focused on key 

parameters such as pH, viscosity, and density, which 

are critical indicators of syrup quality, stability, and 

patient acceptability. The results demonstrated that 

all formulations were within acceptable 

pharmaceutical limits, with minor variations 

attributed to differences in herbal extract 

concentration and excipient composition. 

Overall, the evaluation confirmed that the 

formulation process was consistent and reproducible, 

producing stable herbal syrups with satisfactory 

physicochemical characteristics. 

 

4.3.1 pH Results  

The pH of all formulations was measured using a 

calibrated digital pH meter to ensure chemical 

stability and preservative effectiveness. All batches 

exhibited an acidic pH range, which is ideal for 

herbal syrups as it enhances the stability of 

phytoconstituents and supports the antimicrobial 

activity of sodium benzoate. 

A gradual decrease in pH was observed with 

increasing concentration of herbal extracts, which 

may be attributed to the presence of naturally 

occurring organic acids and phenolic compounds in 

plant materials. Despite this variation, all batches 

remained within an acceptable pharmaceutical range 

suitable for oral administration. 

 

 

 

 

Table 7: pH of Formulation Batches 

Batch pH Range 

F1 4.8 

F2 4.7 

F3 4.6 

F4 4.5 

F5 4.4 

F6 4.5 

 

Interpretation: 

The slight variation in pH across batches indicates 

good formulation control, and all values support the 

stability and safety of the syrup. 

4.3.2 Viscosity Results  

Viscosity is an important parameter that influences 

the flow properties, mouthfeel, and uniformity of 

herbal syrups. The viscosity of all batches was 

determined using a standard viscometer under 

controlled conditions. 

The results showed a progressive increase in 

viscosity with higher herbal extract and sucrose 

concentration. This increase is due to the higher solid 

content in the formulation, which enhances the 

thickness and consistency of the syrup. However, 

excessively high viscosity in some batches may affect 

pourability and patient acceptability. 

 

Table 8: Viscosity of Formulations 

Batch Viscosity (cP) 

F1 1120 

F2 1185 

F3 1260 
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Batch Viscosity (cP) 

F4 1355 

F5 1480 

F6 1420 

 

Interpretation: 

F5 exhibited the highest viscosity due to maximum 

extract load, while F1 showed the lowest viscosity. 

Moderate viscosity in F3 and F4 was found to be 

more acceptable for oral administration. 

 

4.3.3 Density Results  

The density of each formulation batch was 

determined using a pycnometer to evaluate 

uniformity and consistency. Density is an important 

parameter that reflects proper mixing and distribution 

of ingredients within the formulation. 

All batches showed closely similar density values, 

indicating good homogeneity and reproducibility of 

the formulation process. Slight increases in density 

were observed with higher extract concentrations due 

to increased solid content. 

 

Table 9: Density of Formulation Batches 

Batch Density (g/mL) 

F1 1.18 

F2 1.19 

F3 1.20 

Batch Density (g/mL) 

F4 1.21 

F5 1.23 

F6 1.22 

 

Interpretation: 

The consistent density values across all batches 

confirm proper formulation technique and uniform 

dispersion of herbal constituents. 

 

4.4 Stability Study Results  

The stability of the formulated polyherbal syrup was 

evaluated under accelerated conditions to assess its 

physical and chemical integrity over time. The study 

included monitoring of parameters such as color, pH, 

viscosity, precipitation, and overall appearance. 

The results indicated that most formulations 

remained stable throughout the study period, with 

only minor changes observed in higher concentration 

batches. These changes were mainly related to slight 

darkening of color and minor variations in viscosity, 

which are common in herbal formulations due to 

natural phytochemical interactions. 

Importantly, formulations F3 and F4 demonstrated 

superior stability with minimal changes, indicating 

better compatibility between herbal extracts and 

excipients. The preservative system used was also 

found to be effective in preventing microbial 

contamination in most batches. 

 

Table 10: Stability Observation Results 

Batch pH (Initial → Final) Viscosity (cP) (Initial → Final) Precipitation Stability 

F1 4.80 ± 0.02 → 4.76 ± 0.03 1120 ± 18 → 1108 ± 20 ND Stable 

F2 4.70 ± 0.03 → 4.66 ± 0.02 1185 ± 20 → 1170 ± 19 ND Stable 

F3 4.60 ± 0.02 → 4.59 ± 0.02 1260 ± 17 → 1255 ± 18 ND Highly Stable 

F4 4.50 ± 0.01 → 4.49 ± 0.02 1355 ± 21 → 1349 ± 20 ND Highly Stable 

F5 4.40 ± 0.02 → 4.33 ± 0.03 1480 ± 25 → 1435 ± 24 Slight Moderately Stable 

F6 4.50 ± 0.03 → 4.42 ± 0.03 1420 ± 22 → 1365 ± 23 Slight Moderately Stable 

 

Final Interpretation  

The overall evaluation of the polyherbal syrup 

formulations confirmed that the prepared batches 

possess satisfactory physicochemical properties, 

good stability, and acceptable organoleptic 

characteristics. The presence of bioactive 

phytoconstituents further supports the therapeutic 

potential of the formulation in the management of 

anemia. 

Among all the developed batches, F3 and F4 

demonstrated the most balanced profile in terms of 

pH stability, optimal viscosity, uniform density, and 

superior organoleptic acceptability. These 

formulations also exhibited better stability under 

accelerated conditions, making them the most 

promising candidates for further pharmacological 

studies and potential clinical application in anemia 

management. 

 

V. DISCUSSION 
The present study successfully developed 

and evaluated a polyherbal syrup containing Moringa 
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oleifera, Boerhavia diffusa, Rubia cordifolia, and 

Phoenix dactylifera for the management of anemia. 

The hydroalcoholic extraction method produced 

satisfactory extractive yields ranging from 10–22%, 

indicating efficient recovery of bioactive 

phytoconstituents from the selected medicinal plants. 

Phytochemical screening confirmed the presence of 

alkaloids, flavonoids, phenolics, tannins, saponins, 

and glycosides, suggesting significant antioxidant 

and hematinic potential. 

All six formulation batches (F1–F6) 

exhibited acceptable physicochemical properties. 

The pH values ranged from 4.4 to 4.8, which are 

suitable for oral herbal syrups and favor chemical 

stability and preservative efficacy. The viscosity 

varied between 1120 and 1480 cP, with F3 and F4 

showing optimum flow characteristics and better 

patient acceptability. Density values (1.18–1.23 

g/mL) indicated uniform mixing and consistency of 

all formulations. 

Accelerated stability studies demonstrated 

that F3 and F4 remained highly stable, with 

negligible changes in pH (4.60 ± 0.02 to 4.59 ± 0.02 

and 4.50 ± 0.01 to 4.49 ± 0.02, respectively) and 

viscosity (1260 to 1255 cP and 1355 to 1349 cP, 

respectively), without any precipitation. These 

findings indicate good compatibility between the 

herbal extracts and excipients. Overall, F3 and F4 

were identified as the optimized formulations for 

further pharmacological evaluation. 

 

VI. CONCLUSION 
The present investigation demonstrated that 

a stable and pharmaceutically acceptable polyherbal 

syrup for anemia management can be successfully 

formulated using Moringa oleifera, Boerhavia 

diffusa, Rubia cordifolia, and Phoenix dactylifera. 

The formulation showed satisfactory extractive 

yields (10–22%), the presence of therapeutically 

important phytoconstituents, and acceptable 

physicochemical characteristics, including pH (4.4–

4.8), viscosity (1120–1480 cP), and density (1.18–

1.23 g/mL). Among all the formulations, F3 and F4 

exhibited superior organoleptic properties and 

excellent stability under accelerated storage 

conditions. These results suggest that the optimized 

polyherbal syrup has considerable potential as a safe 

and effective herbal formulation for the management 

of anemia and warrants further biological evaluation. 

 

VII. FUTURE SCOPE 

• Evaluate the optimized formulations (F3 

and F4) in phenylhydrazine-induced 

anemic animal models to confirm anti-

anemic efficacy. 

• Perform quantitative phytochemical 

standardization using chromatographic 

techniques such as HPTLC or HPLC. 

• Conduct acute and sub-chronic toxicity 

studies to establish the safety profile of the 

formulation. 

• Carry out long-term stability studies 

according to ICH guidelines to determine 

shelf life. 

• Undertake clinical studies to establish the 

safety and therapeutic efficacy of the 

optimized polyherbal syrup in anemic 

patients and support future 

phytopharmaceutical development. 
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