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Abstract: Cognitive impairment, reduced concentration, 

and memory decline are increasingly observed due to 

ageing, stress, poor nutrition, and lifestyle disorders. The 

demand for safe, natural, and patient-friendly 

alternatives to synthetic nootropics has significantly 

increased in recent years. Herbal medicines, particularly 

those used in traditional systems such as Ayurveda, have 

shown promising neuroprotective and memory-

enhancing properties with minimal adverse effects. The 

present study was undertaken to formulate and evaluate 

herbal gummies as a novel nutraceutical dosage form 

containing Brahmi, walnut oil, and licorice root powder 

as natural memory enhancers. (Brahmi) is widely 

recognized for its cognitive-enhancing and 

neuroprotective properties. (Walnut) oil is rich in omega-

3 fatty acids essential for neuronal function. (Licorice) 

root powder possesses antioxidant and adaptogenic 

properties that help reduce stress-induced cognitive 

decline. Gelatin was used as the gelling agent, citric acid 

as an acidulant, beetroot juice as a natural coloring 

agent, and sodium benzoate as a preservative. The 

prepared gummies were evaluated for physicochemical 

parameters such as organoleptic characteristics, pH, 

weight variation, texture, stability, and microbial load. 

The study demonstrated that herbal gummies can serve 

as an effective, palatable, and stable dosage form for 

natural memory enhancement. 
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I.INTRODUCTION 

Memory is a complex cognitive process involving 

encoding, storage, and retrieval of information. It 

plays a crucial role in learning, problem-solving, and 

overall intellectual performance. Memory impairment 

can result from aging, oxidative stress, 

neurodegenerative diseases, poor dietary habits, and 

chronic stress. Conventional nootropic drugs, though 

effective, may produce side effects such as insomnia, 

anxiety, and dependency upon long-term use. 

Therefore, there is growing interest in herbal 

alternatives that are safer and suitable for long-term 

consumption. Ayurvedic literature describes several 

“Medhya Rasayana” herbs that improve memory and 

intellect. Among these, Brahmi is one of the most 

extensively studied herbs for cognitive enhancement. 

Modern research supports its ability to improve 

memory retention, learning capacity, and mental 

clarity. Gummies are a modern nutraceutical dosage 

form that combines therapeutic benefits with 

improved palatability. They are particularly 

advantageous for pediatric, geriatric, and non-

compliant patients who have difficulty swallowing 

tablets or capsules. Herbal gummies offer: 

• Improved patient compliance 

• Better taste masking of herbal extracts 

• Ease of administration 

• Enhanced consumer acceptability 

This study focuses on developing a standardised 

herbal gummy formulation containing selected 

memory-enhancing herbs and evaluating its quality 

parameters. 

AIM: 

To formulate and evaluate herbal gummies containing 

natural plant-based ingredients for enhancing memory 

and cognitive performance. 
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II.OBJECTIVES 

1. To select suitable herbal ingredients with proven 

memory-enhancing properties. 

2. To develop a stable and palatable gummy 

formulation. 

3. To optimize the concentration of excipients for 

desired texture and stability. 

4. To evaluate the prepared gummies for 

physicochemical and microbiological parameters. 

5. To assess the stability of the formulation under 

various storage conditions. 

III.PROFILE OF INGREDIENTS 

1. Brahmi: 

• Family: Plantaginaceae 

• Common Names: Water hyssop, Jal Brahmi 

• Active Constituents: Bacosides A & B, alkaloids, 

saponins 

• Pharmacological Actions:   

o Memory enhancement 

o Neuroprotection 

o Antioxidant activity 

o Anti-anxiety effect 

• Mechanism of Action: 

Brahmi enhances synaptic transmission, increases 

dendritic branching in neurons, and reduces oxidative 

stress in brain tissues. Bacosides improve nerve 

impulse transmission and promote neuronal repair, 

thereby enhancing memory retention and learning 

capacity. 

 
Fig 1. Brahmi 

2. Walnut Oil: 

• Family: Juglandaceae 

• Active Constituents: Omega-3 fatty acids (alpha-

linolenic acid), polyphenols, vitamin E 

• Pharmacological Actions:  

o Improves cognitive performance 

o Supports brain cell membrane integrity 

o Anti-inflammatory effect 

• Role in Memory Enhancement: 

Omega-3 fatty acids are essential for maintaining 

neuronal membrane fluidity and neurotransmission. 

They play a significant role in improving cognitive 

flexibility and reducing age-related memory decline. 

 

3. Liquorice Root Powder: 

• Family: Fabaceae 

• Active Constituents: Glycyrrhizin, flavonoids, 

saponins 

• Pharmacological Actions:  

o Adaptogenic 

o Antioxidant 

o Anti-inflammatory 

o Neuroprotective 

• Role in Cognitive Support: 

• Liquorice reduces stress-induced hormonal 

imbalance and oxidative damage, indirectly 

supporting memory and cognitive performance. 

 
Fig 2. Liquorice 

 

4. Gelatin: 

• Acts as a gelling agent to provide structure and 

chewable consistency. 

5.Citric Acid: 

• Provides acidic taste and maintains pH for 

stability. 

6.Beetroot Juice: 

• Natural coloring agent and antioxidant source. 
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7.Sodium Benzoate: 

• Preservative used to prevent microbial growth. 

IV.FORMULATION DEVELOPMENT 

Rationale for Excipients: 

• Gelatin: Provides elasticity and chewable 

consistency. 

• Citric Acid: Enhances taste and maintains acidic 

pH for preservation. 

• Beetroot Juice: Natural colorant and antioxidant. 

• Sodium Benzoate: Prevents microbial growth. 

• Purified Water: Solvent and dispersion medium. 

FORMULATION TABLE (Per 100 g Batch) 

Ingredient Quantity Role 

Brahmi Extract 2 g Memory enhancer 

Walnut Oil 1 g Cognitive support 

Licorice Root Powder 1 g Adaptogen 

Gelatin 10 g Gelling agent 

Citric Acid 0.5 g Acidulant 

Beetroot Juice 5 ml Colorant 

Sodium Benzoate 0.1 g Preservative 

Purified Water q.s. Vehicle 

 

V.METHOD OF PREPARATION 

Step 1: Preparation of Gelatin Base: 

Gelatin was soaked in purified water for 15 minutes 

for blooming. The swollen gelatin was heated in a 

water bath at 60–70°C until a clear solution was 

obtained. 

Step 2: Preparation of Herbal Phase: 

Brahmi extract and licorice root powder were 

dissolved/dispersed in warm purified water. Walnut 

oil was slowly incorporated with constant stirring to 

ensure uniform distribution. 

Step 3: Addition of Additives: 

Citric acid and sodium benzoate were added to the 

gelatin solution with continuous stirring. Beetroot 

juice was added to impart natural color. 

Step 4: Mixing: 

The herbal mixture was incorporated into the gelatin 

base under constant stirring to obtain a homogeneous 

viscous mass. 

Step 5: Molding: 

The prepared mass was poured into pre-lubricated 

silicone molds and allowed to cool at room 

temperature. 

Step 6: Drying: 

The gummies were dried at 25–30°C for 24 hours to 

achieve desired consistency. 

Step 7: Packaging: 

The dried gummies were removed and packed in 

airtight containers to prevent moisture absorption 

EVALUATION OF HERBAL GUMMIES: 

1. Organoleptic Evaluation: 

• Color: Reddish (due to beetroot juice) 

• Taste: Sweet-sour with mild herbal aftertaste 

• Odor: Characteristic herbal 

• Texture: Elastic and chewy 

2. pH Determination: 

The pH was measured using a digital pH meter. 

Acceptable range: 4–6. 

3. Weight Variation Test: 

Ten gummies were weighed individually and 

compared with average weight. 
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4. Texture Analysis: 

Hardness and elasticity were evaluated manually or 

using a texture analyzer. 

5. Moisture Content 

Determined using a moisture analyzer to ensure 

stability. 

6. Microbial Limit Test: 

Total bacterial and fungal count were evaluated to 

ensure safety. 

7. Stability Studies: 

Conducted under: 

• Room temperature (25°C ± 2°C) 

• Accelerated condition (40°C ± 2°C, 75% RH) 

Observed for changes in color, texture, odor, and 

microbial growth over 1–3 months. 

VI.RESULTS AND DISCUSSION 

The formulated herbal gummies showed satisfactory 

organoleptic properties with uniform color and 

acceptable taste. Gelatin concentration was optimized 

to provide proper chewability without stickiness. The 

pH was within acceptable limits, ensuring product 

stability. 

No significant weight variation was observed. 

Microbial analysis confirmed the effectiveness of 

sodium benzoate as a preservative. Stability studies 

indicated no major changes in texture, appearance, or 

odor under recommended storage conditions. 

The synergistic effect of Brahmi, walnut oil, and 

licorice root powder suggests potential cognitive 

enhancement with antioxidant and neuroprotective 

benefits. 

VII.CONCLUSION 

The present study successfully formulated and 

evaluated herbal gummies containing natural memory-

enhancing herbs. The formulation demonstrated 

satisfactory physicochemical properties, stability, and 

patient acceptability. 

Herbal gummies represent a promising nutraceutical 

dosage form for cognitive support and memory 

enhancement. Further clinical studies are 

recommended to establish efficacy in human subjects. 

REFERENCES 

[1] Aguiar S, Borowski T. Neuropharmacological 

review of the nootropic herb Bacopa monnieri.  

Rejuvenation Research. 2013;16(4):313 

326.https://doi.org/10.1089/rej.2013.1431 

[2] Calabrese C, Gregory WL, Leo M, Kraemer D, 

Bone K, Oken B. Effects of a standardized 

Bacopa monnieri extract on cognitive 

performance, anxiety, and depression in the 

elderly: A randomized, double-blind, placebo-

controlled trial. Journal of Alternative and 

Complementary Medicine. 2008;14(6):707-713. 

https://doi.org/10.1089/acm.2008.0018 

[3] Russo A, Borrelli F. Bacopa monniera, a reputed 

nootropic plant: An overview. Phytomedicine. 

2005;12(4):305-317. 

https://doi.org/10.1016/j.phymed.2003.12.008 

[4] Stough C, Lloyd J, Clarke J, Downey LA, 

Hutchison CW, Rodgers T, et al. The chronic 

effects of an extract of Bacopa monniera (Brahmi) 

on cognitive function in ~ 273 ~International 

Journal of Advanced Biochemistry Research 

https://www.biochemjournal.comhealthy human 

subjects. Psychopharmacology. 2001;156(4):481-

484. https://doi.org/10.1007/s002130100815 

[5] Kongkeaw C, Dilokthornsakul P, Thanarangsarit 

P, Limpeanchob N, Scholfield CN. Meta-analysis 

of randomized controlled trials on cognitive 

effects of Bacopa monnieri extract. Journal of 

Ethnopharmacology. 2014;151(1):528-535. 

https://doi.org/10.1016/j.jep.2013.11.008 

[6] Roodenrys S, Booth D, Bulzomi S, Phipps A, 

Micallef C, Smoker J. Chronic effects of Bacopa 

monnieri(Brahmi) on human memory. 



© March 2026| IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002 

IJIRT 194105 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2695 

Neuropsychopharmacology. 2002;27(2):279-281. 

https://doi.org/10.1016/S0893-133X(01)00419-5 

[7] Pase MP, Kean J, Sarris J, Neale C, Scholey AB, 

Stough C. The cognitive-enhancing effects of 

Bacopa monnieri: A systematic review of 

randomized, controlled human clinical trials. 

Journal of Alternative and Complementary 

Medicine. 2012;18(7):647-652. 

https://doi.org/10.1089/acm.2011.0367 

[8] Peth-Nui T, Wattanathorn J, Muchimapura S, 

Tong-Un T, Piyavhatkul N, Rangseekajee P, et al. 

Effects of 12-week Bacopa monnieri 

supplementation on attention, cognitive 

processing, working memory, and cholinergic 

functions in healthy elderly volunteers. Evidence-

Based Complementary and Alternative Medicine. 

2012;2012:606424. 

https://doi.org/10.1155/2012/606424 

[9] Morgan A, Stevens J. Does Bacopa monnieri 

improve memory performance in older persons? 

Results of a randomized, placebo-controlled, 

double-blind trial. Journal of Alternative and 

Complementary Medicine. 2010;16(7):753-759. 

https://doi.org/10.1089/acm.2009.0342 

[10] Kumar N, Abichandani LG, Thawani V, Gharpure 

K. Efficacy of standardized extract of Bacopa 

monnieri on cognitive functions of medical 

students: A six-week, randomized, placebo-

controlled trial. Evidence-Based Complementary 

and Alternative Medicine. 2016;2016:4103423. 

https://doi.org/10.1155/2016/4103423 

[11] Yadav K, Gawai NM, Shivhare B, Vijapur LS, 

Tiwari G. Development and evaluation of herbal-

enriched nutraceutical gummies for paediatric 

health. Pharmacognosy Research. 

2024;16(4):872-878. 

[12] Singh HK, Dhawan BN. 

Neuropsychopharmacological effects of the 

Ayurvedic nootropic Bacopa monnieri Linn. 

(Brahmi). Indian Journal of Pharmacology. 

1997;29(S2):S359-S365. 

[13] Gómez-Pinilla F. Brain foods: The effects of 

nutrients on brain function. Nature Reviews 

Neuroscience. 2008;9(7):568-578. 

https://doi.org/10.1038/nrn2421 

[14] Prince M, Wimo A, Guerchet M, Ali GC, Wu YT, 

Prina M. World Alzheimer Report 2015: The 

global impact of dementia. London: Alzheimer’s 

Disease International; 2015. 

[15] Pribis P, Shukitt-Hale B. Cognition: The new 

frontier for nuts and berries. American Journal of 

Clinical Nutrition. 2014;100(1):347S-352S. 

https://doi.org/10.3945/ajcn.113.071506 

[16] Salloway S, Sperling R, Fox NC, Blennow K, 

Klunk W, Raskind M, et al. Two phase 3 trials of 

bapineuzumab in mild-to-moderate Alzheimer’s 

disease. New England Journal of Medicine. 

2014;370(4):322-333. 

https://doi.org/10.1056/NEJMoa1304839. 

[17] Borse S, Ahirrao S. Design and development of 

herbal gummies for cold and cough. Asian Journal 

of Pharmaceutical Research. 2020;10(1):1-6. 

[18] Chauhan NS, Sharma V, Dixit VK. Protective 

effect of Bacopa monnieri on cognitive 

dysfunction and oxidative damage in aged rats. 

Evidence-Based Complementary and Alternative 

Medicine. 2013;2013:187435. 

[19] Kale R, Joshi G. Formulation and evaluation of 

herbal memory-enhancing gummies using 

Bacopa monnieri. Asian Journal of 

Pharmaceutical and Clinical Research. 

2021;14(9):90-96. 

[20] Nehra S, Bansal S, Goyal R. Synergistic 

neuroprotective effects of herbal extract and 

omega-3 oil combinations. Phytomedicine. 

2020;68:153163. 

[21] Nikam PH, Parhar P, Biyani K. Comparative 

evaluation of herbal oils for cognitive 

enhancement. International Journal of Green 

Pharmacy. 2018;12(2):93-97. 

[22] Rastogi M, Ojha RP, Devi BP. Neuroprotective 

effect of Bacopa monnieri in scopolamine-

induced Alzheimer’s disease model. International 

Journal of Pharmaceutical Sciences and Research. 

2012;3(2):528-533. 

[23] Gohil AJ, Patel MR, Vyas BA. Gummy drug 

delivery systems: A recent trend. World Journal of 

Pharmaceutical Research. 2020;9(5):455-472. 

[24] Holcomb LA, Dhanasekaran M, Hits AR, Young 

KA, Riggs M, Manyam BV. Dietary 

supplementation with walnuts improves memory 

and motor coordination in aged mice. British 

Journal of Nutrition. 2014;112(5):714-721. 

[25] Kurutas EB. The importance of antioxidants 

which play the role in cellular response against 

oxidative/nitrosative stress: Current state. 

Nutrition Journal. 2016;15:71. 

https://doi.org/10.1186/s12937-016-0186-5 

https://doi.org/10.1155/2016/4103423
https://doi.org/10.1056/NEJMoa1304839


© March 2026| IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002 

IJIRT 194105 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2696 

[26] Poulose SM, Miller MG, Shukitt-Hale B. Role of 

walnuts in maintaining brain health with age. 

Journal of Nutrition. 2014;144(4):561S-566S. 

[27] Rajput GP, Haldankar N. Formulation and 

evaluation of polyherbal gummies for memory 

enhancement. International Journal of 

Pharmaceutical Research and Applications. 

2021;6(1):2204-2210. 

[28] Sivaramakrishnan V, Niranjali S, Prince PSM. 

Protective effect of Bacopa monniera on arsenic-

induced oxidative stress in the brain of albino 

mice. Journal of Ethnopharmacology. 

2005;99(2):213-218. 

[29] Dev K, Singh RP, Kushwaha S. Combined effect 

of Bacopa monnieri and other herbs on cognitive 

enhancement in experimental models. Indian 

Journal of Experimental Biology. 

2009;47(2):129-135. 

[30] Abdel-Salam OME, Khadrawy YA, Hosny EN, 

Sleem AA. Neuroprotective effect of walnut in 

Alzheimer’s disease model in rats. International 

Journal of Pharmacology. 2012;8(1):24-32. 

[31] Bhattacharya SK, Bhattacharya A, Sairam K, 

Ghosal S. Anxiolytic-antidepressant activity of 

Bacopa monniera: An experimental study. 

Phytomedicine. 1999;6(4):287-293. 

[32] Jaganathan R, Ranjitha B, Subashini R. Role of 

antioxidants in improving cognitive performance 

in International Journal of Advanced 

Biochemistry Research 

https://www.biochemjournal.comaging. Free 

Radicals and Antioxidants. 2013;3(2):60-65. 

[33] Joshi H, Parle M. Evaluation of nootropic 

potential of Juglans regia leaves. Indian Journal of 

Natural Products and Resources. 2006;5(3):210-

214. 

[34] Kaur M, Aggarwal G, Kaushal S. Design and 

development of nutraceutical gummies with 

enhanced bioavailability. International Journal of 

Drug Development and Research. 2016;8(3):013-

018. 

[35] Khanna VK, Yadav DK, Tiwari M. Challenges in 

incorporating herbal oils in solid dosage forms. 

Pharmaceutical Review. 2018;16(5):33-40. 

[36] Mahadik KR, Patil PD, Kadam VJ. Paediatric 

nutraceuticals: Emerging delivery systems. 

Pharmaceutical and Biological Evaluations. 

2020;7(1):22-28. 

[37] Sharma N, Bhatia S, Malik A. Neuroprotective 

synergy of Bacopa monnieri with PUFA: A 

preclinical study. Brain Research Bulletin. 

2021;174:234-240. 

[38] Uabundit N, Wattanathorn J, Mucimapura S, 

Ingkaninan K. Cognitive enhancement and 

neuroprotective effects of Bacopa monnieri in 

Alzheimer’s disease model. Journal of 

Ethnopharmacology. 2010;127(1):26-31. 

[39] Singh M, Kaur M, Rupinder K. Alzheimer’s 

disease: A challenge to understand and therapeutic 

approach. Asian Journal of Biomedical and 

Pharmaceutical Sciences. 2016;6(56):01-06. 

[40] Goyens PL, Spilker ME, Zock PL, Katan MB, 

Mensink RP. Conversion of alpha-linolenic acid 

in humans is influenced by the absolute amounts 

of alpha-linolenic acid and linoleic acid in the diet 

and not by their ratio. American Journal of 

Clinical Nutrition. 2006;84(1): 4453. 

https://doi.org/10.1093/ajcn/84.1.44 


