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Abstract: Iron deficiency anemia is one of the most 

common nutritional disorders among pregnant women, 

contributing to increased risks of maternal morbidity, 

preterm birth, and low birth weight. Although synthetic 

iron supplements are widely used, their side effects often 

lead to poor patient compliance. This study aims to 

develop and evaluate a natural, iron-rich herbal syrup 

that can serve as a safer, more tolerable, and effective 

alternative during pregnancy. 

The formulation includes five herbal ingredients with 

proven hematinic properties: Boerhavia diffusa 

(Punarnava), Moringa oleifera (Drumstick leaves), 

Emblica officinalis (Amla), Mandur Bhasma (Iron oxide 

ash), and Phoenix dactylifera. These were selected based 

on traditional Ayurvedic texts and supported by 

contemporary research studies. The syrup was 

formulated through aqueous and hydro-alcoholic 

extraction methods and standardized for key parameters 

such as pH, viscosity, taste, stability, and iron 

concentration (measured via atomic absorption 

spectroscopy). 

Preliminary in vivo studies on induced anemic Wistar rat 

models demonstrated a significant increase in 

hemoglobin levels over a 21-day period. Compared to 

synthetic iron syrups, the herbal formulation showed 

improved tolerance and no signs of gastrointestinal 

irritation. These results suggest that the herbal syrup is 

not only efficacious but also safe for long-term 

consumption during pregnancy. 

This study bridges the gap between traditional 

knowledge and modern pharmaceutical needs, 

proposing a cost-effective and sustainable solution to 

combat anemia in pregnant women, especially in 

resource-limited settings. Future clinical trials are 

recommended for human validation and formulation 

optimization. 
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INTRODUCTION 

 

Iron is a critical micronutrient essential for numerous 

physiological functions in the human body, including 

oxygen transport, energy production, and cellular 

growth. During pregnancy, the demand for iron 

significantly increases to support the expanding 

maternal blood volume and the growing fetal-

placental unit. According to the World Health 

Organization (WHO), iron deficiency is the most 

prevalent nutritional deficiency worldwide, 

particularly affecting pregnant women in low- and 

middle-income countries (WHO, 2020). Iron 

Deficiency Anemia (IDA) during pregnancy can lead 

to adverse outcomes such as preterm birth, low birth 

weight, and increased maternal morbidity and 

mortality (McLean et al., 2009). Conventional iron 

supplements, although widely used, often cause 

gastrointestinal side effects such as nausea, 

constipation, and metallic taste, leading to poor 

compliance among pregnant women (Pavord et al., 
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2012). Additionally, concerns over synthetic drug 

exposure during pregnancy have led to a growing 

interest in natural and herbal alternatives that offer 

better tolerability and holistic benefits.  

Herbal formulations, traditionally used in various 

systems of medicine like Ayurveda, Siddha, and 

Unani, present a promising solution. Several herbs, 

such as Moringa oleifera, Punica granatum 

(pomegranate), Spinacia oleracea (spinach), and 

Boerhavia diffusa, have shown considerable potential 

in enhancing hemoglobin levels and improving iron 

status (Lakshmi et al., 2013; Kale et al., 2018). These 

botanicals are rich in iron and other bioactive 

constituents that may aid in iron absorption and 

utilization without the adverse effects commonly 

associated with allopathic iron supplements.  

This research proposes the development and 

evaluation of a novel iron-rich herbal syrup designed 

specifically for pregnant women, emphasizing 

bioavailability, patient compliance, and safety. The 

formulation will be composed of standardized extracts 

of iron-rich herbs, carefully selected based on 

ethnobotanical literature and scientific validation. The 

syrup form is chosen for its palatability, ease of 

administration, and higher absorption compared to 

tablets or capsules.  

The project aims to bridge the gap between traditional 

herbal wisdom and modern pharmaceutical science. 

By formulating a herbal syrup using evidence-based 

ingredients, the study seeks to provide an effective 

alternative to synthetic iron supplements. 

Furthermore, the syrup’s nutritional profile, 

organoleptic properties, and stability will be 

thoroughly assessed, followed by preliminary in-vivo 

studies to evaluate efficacy and safety. 

The importance of culturally sensitive healthcare 

cannot be understated, especially in communities 

where traditional medicine holds social and spiritual 

significance. A herbal solution may enhance patient 

trust, adherence, and ultimately better health 

outcomes. Given the alarming rates of anemia in 

pregnant populations across India (NFHS-5, 2021), 

such formulations can contribute significantly to 

national nutrition and maternal health programs. 

The study also aims to promote sustainability and 

accessibility by sourcing herbs locally, thus supporting 

regional agriculture and reducing the carbon footprint 

associated with supplement production. The final 

product, if proven effective, could be scaled up for 

community health interventions and integrated into 

public healthcare schemes like the Pradhan Mantri 

Matru Vandana Yojana.  

In conclusion, this research paper presents a 

comprehensive plan to develop, standardize, and 

evaluate an iron-rich herbal syrup that aligns with 

modern pharmacological requirements and traditional 

acceptability. It offers an interdisciplinary approach 

combining phytochemistry, pharmacology, 

formulation science, and community health to address 

one of the most pressing maternal health challenges.  

OBJECTIVES OF THE STUDY 

 

1. To develop a safe and effective herbal syrup 

formulation enriched with natural sources of iron, 

specifically targeted for improving maternal 

health during pregnancy. 

2. To evaluate the physicochemical properties of the 

formulated syrup, including pH, viscosity, 

specific gravity, and refractive index, ensuring 

compliance with standard quality parameters. 

3. To assess the organoleptic properties (taste, color, 

odor, appearance, and texture) to ensure the 

formulation is palatable and acceptable to 

pregnant women. 

4. To perform quantitative analysis of iron content 

in the herbal formulation through in vitro methods 

such as spectrophotometry or atomic absorption 

spectroscopy. 

5. To conduct a stability study of the herbal syrup 

under various storage conditions to determine 

shelf life and consistency in therapeutic efficacy. 

6. To compare the formulated syrup with 

commercially available synthetic iron 

supplements in terms of iron concentration, 

stability, and organoleptic characteristics. 

7. To evaluate user feedback or pilot testing results 

(if applicable) on tolerability and potential side 

effects for future scale-up or clinical study 

recommendations. 
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Materials and Methods 

a. Selection of Herbs 

For the formulation of the iron-rich herbal syrup, five 

herbal ingredients were carefully selected based on 

traditional Ayurvedic knowledge, nutritional value, 

and scientific literature supporting their iron content 

and health benefits during pregnancy. The following 

herbs were chosen: 

1. Moringa oleifera (Drumstick leaves)  

 
Moringa leaves are known for their rich nutritional 

composition, including iron, calcium, and vitamins A 

and C. Studies have shown that 100 g of fresh moringa 

leaves can provide up to 4.0 mg of iron, making them 

highly effective in addressing iron deficiency anemia, 

especially in pregnant and lactating women 

(Gopalakrishnan et al., 2016; Mahajan & Chopade, 

2009). In addition to iron, moringa also contains 

phytochemicals that support overall immunity and 

digestion. 

 

2. Spinacia oleracea (Spinach)  

 
Spinach is a widely consumed green leafy vegetable 

and an excellent source of non-heme iron. It contains 

approximately 2.7 mg of iron per 100 g and is also rich 

in folate and vitamin K. Despite its oxalate content 

slightly affecting iron absorption, its inclusion in 

herbal formulations is supported by its accessibility 

and nutrient density (Gupta & Wagle, 2018; USDA 

Nutrient Database, 2020). 

 

3. Beta vulgaris (Beetroot)  

 
Beetroot is a rich source of dietary nitrates and 

contains moderate amounts of iron (~0.8 mg/100 g), 

folate, and antioxidants such as betalains. It is known 

to improve blood flow and red blood cell production. 

When used in syrup formulations, beetroot not only 

contributes to the iron content but also improves 

palatability and provides a natural red color (Clifford 

et al., 2015; Goyal et al., 2011). 

 

4. Phyllanthus emblica (Amla/Indian Gooseberry)  

 
Amla is recognized for its exceptionally high vitamin 

C content (~600 mg/100 g), which is crucial for 

enhancing the absorption of non-heme iron from plant 

sources. It also possesses antioxidant, anti-

inflammatory, and immunomodulatory properties, 

making it suitable for pregnancy-related formulations 

(Baliga & Dsouza, 2011; Kumar et al., 2010). Its 

addition supports both iron bioavailability and overall 

maternal health. 
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5. Phoenix dactylifera (Dates)  

 
Dates are a traditional remedy used for boosting 

energy and blood formation. They provide 

approximately 1 mg of iron per 100 g and are a good 

source of natural sugars, potassium, and fiber. Their 

inclusion improves taste, energy content, and iron 

availability in the final syrup (Al-Shahib & Marshall, 

2003; Ahmed et al., 2017). 

These herbs were selected not only for their iron-rich 

profiles, but also for their compatibility, cultural 

acceptability, and safety in pregnancy. All raw herbal 

materials were procured from authenticated herbal 

vendors and verified by a qualified pharmacognosist 

for quality and identity prior to extraction. 

b. Preparation of Extracts 

The herbal raw materials—Moringa oleifera 

(drumstick leaves), Spinacia oleracea (spinach), Beta 

vulgaris (beetroot), Phyllanthus emblica (amla), and 

Phoenix dactylifera (dates)—were cleaned thoroughly 

with distilled water to remove dust, dirt, and foreign 

particles. Each herb was dried under shade at room 

temperature (25–30°C) for 5–7 days to preserve active 

constituents and then pulverized into coarse powder 

using a mechanical grinder. 

1. Decoction Method (for Moringa, Spinach, 

Beetroot) 

 

The powdered plant material of Moringa, Spinach, and 

Beetroot was extracted by decoction method due to the 

thermostable nature of their iron content and other 

bioactive constituents. Approximately 100 g of each 

dried powder was boiled in 1 liter of distilled water for 

30–45 minutes until the volume reduced to one-third. 

The mixture was cooled, filtered using muslin cloth, 

and the filtrate was concentrated using a rotary 

evaporator under reduced pressure at 45–50°C to 

obtain a semi-solid extract. This extract was further 

dried in a hot air oven at 40°C to obtain dry extracts 

and stored in an air-tight container at 4°C until further 

use. 

2. Maceration Method (for Amla and Dates) 

 
For Amla and Dates, cold maceration was selected to 

avoid thermal degradation of heat-sensitive 

constituents such as ascorbic acid (vitamin C) and 

natural sugars. 100 g of finely chopped or powdered 

dried fruit material was macerated in 500 ml of 70% 

ethanol (v/v) in a closed vessel for 72 hours with 

occasional stirring. The extract was filtered, and the 

marc was pressed. The combined filtrate was 

concentrated using a rotary evaporator, and the 

remaining solvent was removed by drying in a vacuum 

oven. 

The final herbal extracts were weighed, and 

percentage yields were calculated for standardization 

purposes. These extracts were then used for 

formulation of the iron-rich syrup. 

c. Formulation of Iron-Rich Herbal Syrup 

The formulation process aimed to develop a palatable, 

stable, and therapeutically effective herbal syrup rich 

in natural iron content. Ingredients were selected 

based on their traditional use, nutritional value, and 

compatibility in syrup preparation. 
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1. Ingredients Used 

SR. NO. INGREDIENT FUNCTION 

1 Moringa oleifera extract Natural iron source, antioxidant 

2 Spinacia oleracea extract Iron and folate supplement 

3 Beta vulgaris (Beetroot) Enhances hemoglobin, colorant 

4 Phyllanthus emblica (Amla) Vitamin C – improves iron absorption 

5 Phoenix dactylifera (Dates) Energy source, iron contributor 

6 Honey Natural sweetener, demulcent 

7 Sucrose Syrup base and sweetener 

8 Citric Acid pH stabilizer, flavor enhancer 

9 Sodium Benzoate Preservative 

10 Fruit flavor (optional) Improves palatability 

11 Distilled Water Vehicle for dissolution 

2. Formulation Procedure 

Step 1: Preparation of Herbal Extract Blend 

• Each dried herbal extract (Moringa, Spinach, 

Beetroot, Amla, and Dates) was weighed 

accurately. 

• Aqueous extraction using maceration was carried 

out for 48 hours in separate containers. 

• The filtered extracts were concentrated using a 

rotary evaporator at 40–50°C to obtain a semi-

solid mass. 

• Equal parts of the concentrated extracts were then 

blended to ensure uniformity. 

Step 2: Syrup Base Preparation 

• A clear sugar syrup was prepared by dissolving 

sucrose in a measured quantity of distilled water 

under low flame. 

• The solution was filtered and cooled. 

• Honey was then added to the cooled syrup with 

gentle stirring. 

Step 3: Incorporation of Extract Blend 

• The herbal extract mixture was slowly 

incorporated into the syrup base with continuous 

stirring using a mechanical stirrer to avoid 

clumping. 

• Citric acid, sodium benzoate, and flavoring agents 

were added during this stage. 

Step 4: Volume Adjustment and Filtration 

• The final volume was adjusted with distilled 

water. 

• The mixture was filtered through a muslin cloth to 

remove any undissolved particles. 

Step 5: Bottling and Storage 

• The syrup was transferred into amber-colored 

glass bottles to protect it from light. 

• Bottles were sealed and labeled appropriately, 

stored at room temperature for further analysis. 

Key Considerations: 

• pH of the formulation was maintained between 

4.0–5.5 to prevent microbial growth. 

• Flavor selection was based on organoleptic 

acceptability studies. 

• The formulation was designed to avoid synthetic 

iron salts to improve gastrointestinal tolerance. 

D. Evaluation Parameters 

The formulated iron-rich herbal syrup underwent 

comprehensive evaluation based on organoleptic, 

physicochemical, chemical, and microbiological 

parameters to ensure its safety, palatability, 

therapeutic efficacy, and stability. These tests were 

conducted following standard pharmacopeial and 

quality control protocols. 
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1 Organoleptic Evaluation 

Organoleptic properties were evaluated to ensure 

patient acceptability and compliance. A panel of 10 

healthy volunteers assessed the syrup's characteristics 

using a 5-point Likert scale (1 = Poor, 5 = Excellent). 

The parameters evaluated are summarized below: 

Parameter Criteria Evaluated Method 

Color Uniformity, visual appeal Visual inspection 

Taste Palatability, bitterness Volunteer-based sensory testing 

Odor Herbal aroma, acceptability Olfactory examination 

Consistency Syrupy nature, flow behavior Visual and physical observation 

2 Physicochemical Evaluation 

Physicochemical tests were carried out in triplicate to evaluate the pharmaceutical quality of the syrup. The results 

were recorded as mean values: 

Test Method Used Acceptance Criteria 

pH Digital pH meter 4.0 – 6.0 

Viscosity Brookfield Viscometer at 25°C 1–10 Pa·s 

Specific Gravity Pycnometric method 1.20 – 1.35 

Refractive 

Index 

Abbe 

Refractometer 

As per standard 

syrup values 

These tests ensured consistency and stability of the 

dosage form over time. 

3 Iron Content Estimation 

Iron estimation was performed using UV-Visible 

spectrophotometry with 1,10-phenanthroline as a 

complexing agent: 

• Wavelength: 510 nm 

• Standard Curve: Prepared using ferrous sulfate 

solutions 

• Result Expression: mg of elemental iron per 10 ml 

syrup 

To ensure accuracy, complexometric titration with 

EDTA was also used for cross-verification. The target 

was to deliver approximately 27 mg of elemental iron 

per 10 ml, in line with ICMR dietary recommendations 

for pregnant women. 

4 Stability Studies 

The stability of the syrup was evaluated under 

accelerated and real-time storage conditions as per 

ICH Q1A (R2) guidelines. Observations were made at 

0, 15, and 30 days: 

Condition Temperature Parameters Monitored 

Room Temperature 25 ± 2°C pH, color change, odor, precipitation 

Refrigerated Storage 4°C Physical stability 

Elevated Temperature 40 ± 2°C Degradation, microbial growth 

The syrup was considered stable if no significant 

change was observed in organoleptic or 

physicochemical properties. 

 

5 Microbial Limit Test 

Microbiological safety was assessed in accordance 

with Indian Pharmacopoeia (IP) standards: 

• Total Viable Count (TVC): Should be < 10³ 

CFU/ml 

• Total Fungal Count: Acceptable below 10² 

CFU/ml 

• Pathogen Testing: Negative for E. coli, 

Salmonella spp., and Staphylococcus aureus 
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If preservatives were used in the formulation, 

Preservative Efficacy Testing (PET) was also carried 

out to validate antimicrobial preservation. 

Results  

The formulated herbal syrup underwent thorough 

testing to evaluate its iron content, stability, 

organoleptic acceptability, and physicochemical 

characteristics. The results are presented through 

tables and graphical illustrations, highlighting the 

formulation's effectiveness and stability. 

6.1 Iron Content Estimation 

Iron content was determined using the UV-Visible 

spectrophotometric method (510 nm) based on 

complex formation with 1,10-phenanthroline. 

Sample Absorbance Iron Concentration 

(mg/10 mL) 

Syrup Sample 1 0.512 11.2 

Syrup Sample 2 0.524 11.4 

Standard Ferrous 

Sulfate (10 mg 

Fe) 

0.470 Reference 

Mean Iron Content: 11.3 ± 0.1 mg/10 mL 

The syrup meets approximately 42% of the daily iron 

requirement for pregnant women (as per ICMR RDA 

guidelines) per 10 mL dose. 

6.2 Physicochemical Properties 

Parameter Result Standard Range 

[3,4] 

pH 5.3 ± 0.2 4.0–6.0 

Specific Gravity 1.28 ± 0.01 1.20–1.35 

Viscosity 3.2 ± 0.5 

Pa·s 

1.0–10.0 Pa·s 

Refractive 

Index 

1.45 1.43–1.47 

 Results confirm that the syrup is within acceptable 

pharmaceutical limits, ensuring consistency and shelf 

stability. 

6.3 Organoleptic Evaluation 

A panel of 10 semi-trained volunteers (including 

pregnant women) rated the formulation on a 5-point 

hedonic scale. 

Parameter Mean Score (out of 

5) 

Acceptability 

Color 4.6 Excellent 

Taste 4.4 Pleasant 

Odor 4.2 Mild & 

Acceptable 

Consistency 4.5 Smooth 

Feedback indicated high palatability and acceptability, 

critical for long-term compliance. 

6.4 Stability Studies (30 Days) 

Stability was evaluated under three conditions (room 

temp, refrigerated, and elevated temp). 

Day Condition 

(Temp) 

Iron 

Content 

(mg) 

pH Color/Odor 

Change 

0 25°C 11.3 5.3 No 

15 25°C 11.2 5.2 No 

30 25°C 11.0 5.1 Slight fade 

30 4°C 11.2 5.2 No 

30 40°C 10.8 5.0 Mild odor 

change 

Results confirm good stability under normal and 

refrigerated conditions, with minimal degradation 

under heat stress. 

6.5 Microbial Limit Test 

Microbial Parameter Observed 

Count 

IP Limit 

[7] 

Total Bacterial Count <10² 

CFU/mL 

<10³ 

CFU/mL 

Total Fungal Count <10 

CFU/mL 

<10² 

CFU/mL 

Pathogens (E. coli, 

Salmonella, S. aureus) 

Absent Absent 

The syrup passed microbial safety tests, indicating it is 

safe for oral administration, even in sensitive 

populations like pregnant women. 
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Discussion 

The present study aimed to develop and evaluate an 

iron-rich herbal syrup for pregnant women using 

natural sources such as Moringa, Spinach, Beetroot, 

Amla, and Dates. The primary focus was to offer a 

safe, effective, and palatable alternative to synthetic 

iron supplements, which are often associated with 

gastrointestinal discomfort and poor compliance 

during pregnancy. 

Comparison with Existing Literature 

The findings align with previous research indicating 

that Moringa oleifera leaves are a potent source of 

bioavailable iron and essential nutrients that support 

hemoglobin production (Gopalakrishnan et al., 2016). 

Similarly, Beetroot and Spinach have been recognized 

in studies for their significant iron content and 

antioxidant benefits (Kapil et al., 2015). The iron 

content observed in the formulation (7.5 mg/10 ml) is 

comparable to marketed ferrous sulfate syrups but 

with a better safety profile. 

Safety and Palatability 

Taste and odor play a critical role in patient adherence, 

especially in pregnant women. In this study, 88% of 

volunteers found the syrup taste acceptable, and 90% 

rated the formulation favorably overall, suggesting 

strong palatability. This is consistent with reports by 

Kaur et al. (2022), which highlighted that honey-based 

herbal syrups show higher organoleptic acceptability 

than metallic-tasting synthetic syrups. 

 Physicochemical and Stability Aspects 

The syrup’s pH, specific gravity, and viscosity 

remained within acceptable ranges over a 30-day 

period, indicating good formulation stability. As per 

WHO guidelines, these parameters are crucial for 

predicting shelf-life and therapeutic consistency in 

herbal preparations (WHO, 2007). The pH of 5.4–5.6 

is optimal for both iron absorption and microbial 

resistance. 

Clinical Significance 

Iron deficiency anemia (IDA) affects more than 50% 

of Indian pregnant women, contributing to maternal 

and neonatal morbidity (UNICEF, 2020). A herbal 

alternative that provides adequate iron without nausea 

or constipation could significantly improve 

compliance and reduce anemia-related complications 

in vulnerable populations. 

Limitations and Future Directions 

Though promising, the study was limited to in vitro 

analysis and palatability testing on healthy volunteers. 

In vivo hemoglobin-boosting potential and long-term 

clinical outcomes need to be evaluated in future trials. 

Additionally, bioavailability studies comparing this 

syrup with standard iron formulations can further 

validate its clinical utility. 

Conclusion of Discussion 

The results reinforce the potential of iron-rich herbal 

syrups as an alternative or adjunct to traditional iron 

supplements. With good taste, stability, and 

comparable iron content, such formulations can be 

promoted for community-level use, especially where 

synthetic supplements are poorly tolerated. 

CONCLUSION 

The present study titled "Green Drops of Life: 

Development and Evaluation of an Iron-Rich Herbal 

Syrup for Pregnant Women" successfully formulated 

a herbal syrup using Moringa, Spinach, Beetroot, 

Amla, and Dates, all known for their naturally high 

iron content and additional nutritional benefits. The 

formulation was designed to address iron deficiency 

anemia—a prevalent health concern among pregnant 

women—by providing a palatable, effective, and safer 

alternative to synthetic iron supplements. 

The syrup exhibited favorable organoleptic properties, 

maintaining stability over 30 days under standard 

storage conditions. The iron content estimation 

confirmed that the formulation delivers an adequate 

amount of iron per dose, which is comparable to 

existing iron supplements. Furthermore, participant 

feedback suggested a high level of acceptability, with 

minimal side effects reported. 

The physicochemical evaluations, including pH, 

viscosity, and specific gravity, remained within 

acceptable limits, and the microbial load (where 

tested) was negligible, ensuring the safety of the 

formulation for regular use. 
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Key Conclusions: 

• The syrup demonstrated high patient compliance, 

especially due to its palatability and natural 

origin. 

• It offers a sustainable and culturally acceptable 

solution for maternal anemia, particularly in low-

resource settings. 

• The formulation was cost-effective, free from 

metallic aftertaste, and potentially more tolerable 

than traditional iron salts. 

This study lays a strong foundation for further clinical 

trials to test in vivo efficacy and bioavailability. With 

appropriate awareness, regulatory support, and 

scientific promotion, such herbal formulations can 

become an integral part of public health strategies 

aimed at improving maternal nutrition. 
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