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ABSTRACT 
 

Health is the state of well-being in physical, social, spiritual, and mental health. Apart from physical health, 

mental health is of prime importance. The brain is one of the most complex organs in the body. The brain 

has multiple tasking abilities like learn, play, concentrate, remember and it helps in sustaining a clear mind. 

Brain comprises around 60% fat with omega 3 fatty acid and Docosahexaenoic acid, these two supports the 

normal neuronal membranes. The modern diet lacking in omega 3 and DHA may harm cognitive 

development.  In the world, India stands second place with a population of 135.26 crores. India comprises 

one fifth of the adolescent population that is around 27.05% of the total population. According to the 

American Association on Intellectual and Developmental Disabilities, “Mental retardation is a disability 

characterized by significant limitations both in intellectual functioning and in adaptive behaviour. Mental 

health in adolescents is neglected and it increased morbidity and mortality during recent years. Cognitive 

development in adolescence occurs in three main areas. The three areas are advanced reasoning skills, 

abstract thinking, and formal operational thinking.  The psychiatric disorders in adolescents begin before 

the age of 14 and nearly 50% of adolescents are affected during this period. The remaining 20% of the 

adolescent‟s population are affected by predisposing or precipitating factor. Plants have been used as a 

medicine based on folk remedies and experience. Due to the immense potential of medicinal plants, the 

research work was planned to carry out on plant based medicine. Various nutraceuticals and pharmaceutical 

components have been derived from medicinal plants. Plants such as Centella asiatica, Bacopa monnieri, 

and various herbs are rich source of omega 3, Alpha-linolenic acid, Minerals and Vitamins which helps in 

cognitive development and work as memory enhancer in human being. 
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1 Introduction  

India is the second-largest population in the world and comprises 

the largest population of adolescents with 27.05% (Plecher, 2020). 

Adolescents are individuals between 10 -19 years and they 

undergo an intervening stage with characteristic changes in social, 

emotional, cognitive, sexual, and physical development. Many 

problems in adulthood have their roots in adolescence.  Adolescent 

health needs can be categorized into three types i.e. physical, 

psychological, and social. The major health issue faced by 

adolescents in recent years is mental illness. The integral part of 

health is mental wellness (Sivagurunathan et al., 2015). 

 

The main challenge in mental illness is always a fight between 

one‟s change in mind and society. Adolescents will experience 

different and variety of emotional changes. The prevalence rate of 

mentally challenged adolescents in India ranges from 10.8% - 

13.9% (Hossain & Purohit, 2019). In developing countries like 

India, there is less awareness about mental illness. In many areas, 

they are not even identified and managed. Our ancestors have been 

in close contact with the nature and environment. 

They have used the plants as the ingredients of food and also as a 

curative medicine too. Almost, in all cultures, plants have been 

used as medicinal resources. In the world, medicinal plants and 

their parts were used as drugs. 

 These plant and plant parts have many active components. These 

components act as a curative component for a particular disease 

(Kia et al., 2017).  World Health Organization estimated that 80% 

of people worldwide depend on herbal medicines for their primary 

health issues (Tagboto & Townson, 2001). Cognitive development 

is the framework of remembrance, problem solving skills, decision 

making from childhood to adulthood (Sternberg, 2003). The 

present review is focusing on the prevalence of mentally 

challenged adolescents in India and also on the medicinal herbs 

that help in cognitive development and used as a memory 

enhancer. 

2 Adolescence – A Dynamic Period 

The most rapid phase of human development is adolescent. 

Biological maturity precedes psycho-social maturity. 

Adolescence is the period of transition between childhood 

and adulthood.  The adolescent does not undergo only 

physical changes but they also experience cognitive, 

social/emotional, interpersonal changes as well. When they 

develop, adolescents are predisposed by environmental 

factors such as parents, peers, community, culture, religion, 

school, world events, and media. Every person differs in 

personality, interest, and other issues in an early, middle, late 

adolescence stage (AACAP, 2003). 

 

Figure 1 Child And Adolescent Mental Health Worldwide: Evidence For Action, 2011 (Christian et al., 2011) 
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Cognitive development is the attainments of a more fully 

conscious, self-directed, and self-regulating mind (Keating, 2004).  

This is achieved principally through the assembly of an advanced 

„executive suite‟ of capabilities (Donald, 2001), rather than 

through specific advancement in any one of the constituent 

elements. First, adolescents develop more advanced reasoning 

skills and deeper moral thinking. Second, adolescents move from 

thinking to reasoning. Third, the formal operational thinking 

characteristic of adolescence enables adolescents to think about 

thinking or meta-cognition (Renata, 2013). 

3 Adolescent Population in India 

Worldwide, Asia is the home for more than half of the adolescent 

population. In South Asia, the number of the adolescent is 350 

million while this number was reported 300million in East Asia 

and the Pacific (United Nations, Department of Economic and 

Social Affairs, 2019). 

 

 

 

 

 

 

 

 

 

Figure 2 Proportions of Adolescents and World Population 

(Source: Progress for Children; A Report Card on Adolescents. 

UNICEF) 

India, the second largest populous country has a total population of 

more than 1.21 billion and constitutes an adolescent population of 

243 million (Youth in India 2017). The following list was top five 

states/Union Territories, the population of Indian adolescent 

collected in census 2011. 

4 Prevalence of Mentally Challenged Adolescent in India  

Worldwide the depressive disorder starts at an early age and with 

the prevalence rate of mental illness. Among children and 

adolescent the prevalence rate of mental disorders ranges between 

1% and 51% (Sandal et al., 2017). The prevalence rate was from 

10 % to 20% in adolescent between the age group 14 and 19 years 

(Kessler et al., 2007). Many mental health disorders like 

depression, anxiety and further more are present during adolescent. 

20% of adolescent have an identifiable and curable mental health 

disorder. As per the National Mental Health Survey of India 

(2015–2016), the prevalence of psychiatric disorders among 

adolescents (13–17 years) is reported around 7.3%. 

5 Natural Memory Boosters 

From 16th century herbals were used to treat age related cognitive 

disorders. Many plants have been used to treat cognitive and other 

disorders.  More than 150 plant species have been used in various 

preparations and mixtures (Desousa, 2014). The recent trend is 

using herbal medicines through which the overall condition of an 

individual, body, and mind equilibrium can be achieved. The herb 

which develops cognition is called medhya herbs (www.holistic 

herb.com, 2008). In Ayurveda, the mind power is categorized into 

three types called triads. The first one is acquisition power which is 

used to grasp a new thing or to understand or analyze it. The 

second is the power of retention which will retain the things what 

has been understood and the last one is recollecting power which 

helps in retrieving information that is stored and leaves in long 

term memory (Rathee et al., 2008). The nootropic herbs acts on the 

brain and the constituents or components isolated from this are 

named smart drugs. These drugs increase the blood circulation in 

the brain and enhance memory (Sahelian, 2000). Many plants have 

the capacity to recuperation from cognitive disorder and other 

memory related disorders.  Bacopa moniera (Bramhi), Ginkgo 

biloba, Shankhpushpi, etc. and some other types of herbs can 

enhance cognition potential (Nabi,2014). The following is a list of 

effective herbs used in memory enhancement all over the world. 

5.1. Ginkgo biloba 

Ginkgo biloba belongs to the family Ginkgoaceae. Gingko leafs 

are used as a edible one. Ginkgo biloba eliminates the free radical 

and there by improve the behavioural adaptation for 

memoryenhancement. The active components present in it are 

 

Table 1 Five Top Ranks of Adolescent Sex Ratio 

Top five states/  UTs2011 

Adolescent sex ratio 

(Females per 1000 

males) 

Lakshadweep 1053:1000 

Arunachal Pradesh 983:1000 

Odisha 981:1000 

Meghalaya 979:1000 

Chhattisgarh 972:1000 

Source: A Profile of Adolescents and Youth in India, UNFPA, 

2011 
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flavonoids such as quercetin, kaempferol and isorhamnetin. Minor 

flavonoids 

proanthocyanidins, catechins, flavones and terpene ginkgolides 

(Birks et al., 2002). 

5.2 Centella asiatica 

Centella asiatica, belongs to the family Umbelliferae. It is 

commonly known as Centella asiatica, commonly known as 

Mandookaparni (Kokate., 2005). It is an Indian herb and it is also 

used as spice. The main purpose for its usage is, it helps in 

memory boosting, increase concentration, intelligence quotient in 

mentally retarded children (Sekar, 1996). 

5.3 Bacopa monnieri 

Bacopa monnieri belongs to the family plantaginaceae. It is used 

as memory and attention enhancement. It is given to infants for 

boosting the memory power. The active constituents present in the 

herbs are alkaloids and saponins. The major constituents are the 

steroidal saponins, Bacosides A and B. Thesaponins, baco side A 

and B are the active principles used for the enhancement 

ofcognitive function (Russo et al., 2005). 

5.4 Acorus calamus 

Acorus calamus belongs to the family Acoraceae. It is used as brain 

tonic. Stems, leaves and roots are used in ayurvedic medicine. It is 

helpful in treating brain tissue detoxification, concentration, thinking 

process (Chaturvedi et al.,2017). The constituents are alkaloids, 

flavonoids, gums, pectins, mucilage, phenols, quinone, saponins, 

sugars, tannins, and triterpenes. The active 

constituents includeflavonoids, lectins, phenols, and saponins. 

5.5 Tinospora cordifolia 

Tinospora cordifolia belongs to the family Menispermacaceae. It is 

used for treating Alzheimer‟s disease, improve cerebral ischaemia, 

regulation of cytokines, depression and attention deficit 

Hyperactivity disorder. They contain active constituents such as 

alkaloids, steroids, polysaccharides, glycosides (Joshi, 2013). The 

benefits of these herbs are enormous and it helps the human 

society. Hippocrates states “Nature is the best Physician” so it can 

treat each and every illness. The extract from leaves, roots and 

stem from these herbs have impending use in memory 

enhancement. 

6 Efficacy of Herbal Dietary Supplements on Cognitive 

Function: 

A dietary supplement is defined as “a manufactured or 

commercially available products which added purposely to food in 

an intention to achieve the targeted benefit” (Maughan et al., 

2018). Mostly dietary supplements include specific components 

such as multivitamins, minerals, proteins, hormones, plant derived 

compounds, combination products, and non-categorical 

supplements like animal or synthetically derived substances. These 

dietary supplements are available in many forms like powders, 

capsules, tablets, energy drinks, and even cereals (Knapik et al., 

2016). The global dietary supplements market estimated that in 

2020 the market value will rise to 220.3 billion in USD (Zion 

Market Research, 2016). 

Centellaasiatica is used as a memory enhancer. In a study 

conducted by AppaRao et al. (1977), thirty children were selected 

from the age of 7-18. The test was based on the general mental 

ability of mentally retarded children. Stanford Binet Test was 

performed for intelligence testing before the study and their urine 

samples were also tested for amino acid urea and other inborn 

errors.  

Thirty children were separated into two groups. One group 

received 0.5g of Centellaasiatica tablet and the placebo received 

tablets made of starch. The final result was that the children who 

consumed Centellaasiatica tablet showed improvement in 

intelligence and general adaptive behaviour of the mentally 

retarded children. 

Further, Dev et al. (2009) conducted a comparative study on the 

Cognitive effects of C. Asiatica in Healthy Middle Age Female 

and Male Volunteers with the range of 35-50 years. 22 females and 

19 males were selected as participants and they were divided into 

two groups. Woodcock-Johnson Cognitive Abilities test III was 

performed before the trial.  

The study concluded that C. asiatica has the potential to reduce the 

age related decline in cognitive function in healthy middle age and 

elderly adults. The placebo received colour coated pills and the 

other group received 3-4g of C. asiatica (according to body 

weight). 

 

Similarly, Bacopamonnieri is used for cognition and memory 

enhancement. In a study conducted by Ramakrishnan et al. (2017) 

the efficacy of Brahmi was tested on Cardio Vascular Accident 

patients and cerebral palsy patients with behavioral problems. The 

groups were divided into two, in one group 15C.V.A patients 

werethere and inanother group 15cerebral palsychildren.They were 

given Brahmi tablets and were instructed to take the pills for 30 

days.   

Psychological well-being scale, bartheles index, FIM scale, the 

positive and negative schedule is used before and after the trial. 

The result revealed that there was an improvement in the cognitive 

function in CVA and Cerebral Palsy patients. On comparison,  
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cerebral palsy patients benefited more.According to previous 

researches, the population below 18 years is 447million in India. 

Out of 447 million 29 million suffer from any one of the 

psychiatric problems. In India, the development of hildren and 

adolescent psychiatry is very slow and it is difficult to handle the 

huge problem (Aggarwal, 2003). 

India with an abundant population of adolescent has a rising 

number of mentally challenged problems. 

Conclusion 

The lifestyle modification like dietary habits, lack of exercise, 

anxiety, stress, and emotional all leads to psychological problems. 

The main problem in adolescent is to develop both physical and 

psychological. These transitional changes lead to stress and in 

many cases, it leads to serious mental health conditions emerge 

during adolescence. The psychological tablet leads to increase in 

weight, hormonal changes, loneliness, and many other things. The 

plant sources are one which is beneficial to health, and it is non-

hazardous when consumed. The plant materials contain a lot of 

primary, secondary, and many bioactive molecules.  The main role 

of certain herbs helps in improving cognition, memory 

enhancement. Herbs are healing of the nation, so future research 

studies should be based on the molecular basis of herbs in humans.  
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