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ABSTRACT 
 Acetylcholine Esterase (AChE) hydrolyses the neurotransmitter acetylcholine (Ach) to acetate and 
choline promoting the termination of signals from nerve cells to muscle cells. A comprehensive 
investigation of Acetylcholine Esterase (AChE) activity, aimed to elucidate the potential health 
benefits derived from selected Indian herbal medicinal plants. A comparative analysis of AChE 
activity levels and isolation and characterization of a potent AChE inhibitor from this native plant 
source was envisaged. Furthermore, it delves into the application and implications of this inhibitor for 
human health. The first phase of the Initial study involved measuring quantifying AChE activity in 
various biological samples, including tissues and serum, using the most advanced biochemical assays.  
By analyzing a diverse set of specimens, the study aimed to establish a basic understanding of AChE 
activity in different physiological contexts, thereby providing valuable insight into the importance of 
AChE. its importance to human health. The study then focused on the isolation and purification of a 
novel AChE inhibitor from a selected Indian medicinal plant. Using advanced chromatographic 
techniques and spectroscopic analysis, the study elucidated the chemical structure and functional 
properties of the isolated compound. Elucidation of the chemical structure and functional properties 
of the isolated product was done using advanced chromatographic techniques and spectroscopic 
analysis. Exploration of practical applications of AChE inhibitors in the field of human health was 
attempted by studying the effects of inhibitors on the regulation of neurotransmitters, synaptic 
function, and cognitive processes. Besides, current research on the evaluation of the possibility of 
using inhibitors in the treatment of neuro-degenerative disorders, such as Alzheimer's disease, in which 
dysregulation of AChE  is a prominent feature is been done. In summary, this study provides a 
multidimensional view study of AChE activity and its modulation via inhibitor obtained from Indian 
medicinal plants is presented here. The study By providing comparative analysis, chemical 
characterization and insights into its application to human health , this study contributes significantly 
to our the deeper understanding of the potential benefits. of this study. of natural compounds derived 
from native flora. Ultimately, this opens up new avenues for the development of novel therapeutic 
interventions targeting AChE-related health problems. 
Keywords: Acetylcholin Esterase, enzyme activity, inhibitors, neuro-degenerative disorders, drug 
development, therapeutic applications. 
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INTRODUCTION 
Acetylcholin Esterase (AChE) is a crucial enzyme involved in the cessation of nerve impulse 
transmission at cholinergic synapses. Its main function is to catalyze the hydrolysis of the 
neurotransmitter acetylcholine (ACh) into choline and acetate, ending the nerve signal and enabling 
effective nerve signaling in the nervous system. However, dysregulation or suppression of AChE 
activity can result in a number of neurological conditions, such as Alzheimer's disease, myasthenia 
gravis, and certain poisonings [1]. 
After potential exposure to pesticides with an organophosphorus or carbamate chemical structure, as 
well as nerve agents, an assay of AChE activity can be used for diagnosis. As an example, the therapy 
for Alzheimer's disease used to confirm the efficacy of the treatment. When AChE is associated with 
the therapeutic process, new medications for Alzheimer's disease or antidotal therapy are tried in vitro 
[2]. Another use for this enzyme is in the use of equipment for the AChE assay of nerve poisons and 
certain insecticides. It has been suggested to use certain experimental procedures to measure AChE 
activity. Unfortunately, there are certain drawbacks to the AChE activity assay's mechanism that may 
prevent some pharmacological or toxicological research from using it. The most important assay is 
based on Ellman's method and uses DTNB and acetylthiocholine as alternate substrates. 
The reaction produces 5-thio-2-nitrobenzoate, which was yellow in color as a result of the electrons 
being shifted to the sulfur atom. The approach was created in the early 1960s by Ellman and colleagues 
and is still in use today, albeit typically with major revisions [3].  Ellman's method has special 
limitations when used to test antidotes for organophosphorus AChE inhibitors or to measure AChE 
activity in samples from patients who have received such treatments. The antidotes induce a false-
positive response known as oximolysis and contain reactive oxime group-breaking DTNB. 
Memory dysfunction and cognition impairment are two of Alzheimer's disease's (AD) devastating 
neurological symptoms. Because of the degeneration or atrophy of cholinergic neurons in the basal 
forebrain, including senile plaques and neurofibrillary tangles, the cognitive deficit in AD 
neuropathological symptoms is consistent with the existence of cholinergic deficit.A crucial natural 
neurotransmitter in the brain called acetylcholine (ACh) is essential for memory formation, verbal and 
logical reasoning, and concentration. Acetylcholin Esterase (AChE) and butyrylcholinesterase (BChE) 
enzymes, however, significantly reduce ACh's ability to act [4]. 
ACh levels can rise in numerous areas of the brain when the cholinesterase enzymes (AChE and BChE) 
are inhibited, and symptoms of AD's progressive loss of cholinergic function get better. Additionally, 
studies revealed that nicotinic ACh receptors linked to cognitive function are expressed more 
frequently in the brain when ACh concentrations are elevated. This phenomenon may aid Alzheimer's 
sufferers in both creating new memories and recalling old ones. In light of this "cholinergic 
hypothesis," AChE and BChE inhibition has been identified as a primary therapeutic target. 
In this research paper, a comparative analysis of two key aspects related to AChE: its enzymatic 
activity, and the isolation and characterization of AChE inhibitors. Understanding the factors affecting 
AChE activity and the discovery of potent AChE inhibitors have significant implications for the 
treatment of neuro-degenerative diseases and pesticide development dwelling way into solving the 
significant problems. [5]. 
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MATERIALS REQUIRED- 
PLANT MATERIALS- 
ASHWAGANDHA (WITHANIA SOMNIFERA), ANDROGRAPHIS PANICULATA, CENTELLA 
ASIATICA, TULSI (OCIMUM SANCTUMLINN), NEEM (AZADIRACHTA INDIC), BACOPA 
MONNIERI. 
SOURCE OF PLANTS- LOCAL NURSERY IN HENNUR, BENGALURU, KARNATAKA 
CHEMICALS AND REAGENTS-  
1. Veronal Buffer, 0.1 M pH 8.6: 
Dissolve 4.92 g sodium veronal and 3.24 g sodium acetate in about 300 ml water, add 3 ml 1 N HC1 
and dilute to 500 ml with water. Check the pH. 
 2.  Acetyl Choline Stock Solution (200 mM): 
Place 1.82 g acetycholine chloride (hygroscopic, check the purity) in a 50 ml volumetric flask, dissolve 
in water and make up to volume. 
3.  Substrate Acetyl Choline Solution (1.33 mM): 
Mix 150 ml veronal buffer and 1 ml of acetylcholine stock solution thoroughly. 
4. Sodium Hydroxide 2.5 N: 
Dissolve 10 g NaOH in water and make up to 100 ml. 
5. Hydroxylamine 1 N: 
Dissolve 7 g hydroxyl-ammonium chloride in water and make up to 100 ml. Store the solution in a 
well-stoppered polyethylene flask in a refrigerator. 
6. Alkaline Hydroxylamine Solution: 
Mix equal volumes of sodium hydroxide (2.5 N) and 1 N hydroxylamine solutions. 
7. Iron Solution (0.7 M): 
Dissolve 33.75 g Fe (NH4) (SO4)2. 12 H2O in about 70 ml water with gentle warming. Add 2.5 g 
potassium nitrate (dissolved separately in water). Transfer to a 100 ml volumetric flask and dilute to 
the mark. 
8. Citrate Buffer 1 M (pH 1.4): 
Dissolve 2.10 g citric acid and 0.8 g NaOH in minimum quantity of water in a 100 ml volumetric flask, 
add 89 ml 1 N HCl and dilute to the mark with water. Dilute 10 ml of this solution in a volumetric 
flask to 100 ml; the pH of this solution must be between 1.4 and 1.2. Except substrate solution all other 
solutions are stable for several months. 
9. ELLMAN’S REAGENT 
METHODOLOGY 
EXTRACTION OF ENZYME 
Fresh sample material (root, leaf, or any other portion) in clean and dried condition was finely 
pulverized, extracted in 10 mM veronal buffer (pH 8.6), and by centrifuging at 20,000 rpm for 10 min. 
The enzyme-containing pellet is once again crushed and extracted using the 5% Ammonium sulphate-
containing aforementioned buffer. The supernatant from a 20.000 g for 10 min centrifugation of the 
extract is deployed as an enzyme source. 
NOTE- This paper is segmented into two parts- 
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(A) DETERMINATION OF ACETYLCHOLIN ESTERASE ENZYME ACTIVITY 
(B) DETERMINATION OF ACETYLCHOLIN ESTERASE ENZYME INHIBITOR ACTIVITY 
(A) Studying the inhibitory effects of plant extracts or compounds on the activity of the Acetylcholin 
Esterase enzyme is necessary for the comparative investigation of the Acetylcholin Esterase (AChE) 
activity from Indian medicinal plants. Acetylcholine, a neurotransmitter important in transmitting 
nerve signals, is broken down by the enzyme known as AChE. Treatment of neurological conditions 
like Alzheimer's disease may be possible by inhibiting AChE. Here are the detailed procedures for this 
research study – 
(I). Selection of Herbal Medicines for Comparative Analysis of Acetylcholin Esterase Activity 
from Indian Herbal Medicines: 
Evaluation of Acetylcholin Esterase (AChE) activity of Indian medicinal plants involves a systematic 
process to select suitable plant species for study. Acetylcholin Esterase is an enzyme that plays an 
important role in neurotransmitters by breaking down the neurotransmitter acetylcholine. Inhibition of 
AChE activity is a therapeutic strategy for various neurological disorders, especially Alzheimer's 
disease [6]. 
Below is a detailed explanation of the medicinal plant selection process for this comparative analysis: 
 Document review: 

The research begun by conducting an extensive literature review to identify Indian herbal medicines 
that are commonly used for neurological disorders or that have demonstrated potential AChE 
inhibitory activity in studies previously saved. This helped narrow down the list of potential candidate 
plant sources. 
 Ethnographic knowledge: 

Traditional knowledge from indigenous communities and traditional healers is valuable in identifying 
plants that were once used for neurological conditions. Ethnobotanical investigations and consultations 
provided information on plants with potential AChE inhibitory effects. 
 Screening for biological activity: 

In vitro, bioactivity screening assays were performed on plant extracts to assess their ability to inhibit 
AChE. This step helps to identify plant species with significant activity and was worthy of further 
investigation. Different parts of the plant (leaves, stems, roots, etc.) were tested to determine the most 
active parts. 
 Security Profile: 

Plants with a history of traditional safe use or those with less known toxicity are preferred. Poisonous 
plants contain AChE inhibitors which can be harmful if not used correctly. 
 Preliminary Pharmacological Study: 

Selected plants may undergo preliminary pharmacological studies to evaluate their effects in animal 
models. These studies may provide information about potential therapeutic benefits and mechanisms 
of action.  
 Clinical relevance: 
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If possible, give preference to plants with a history of use for neurological disorders in traditional 
medicine systems, as this adds an additional layer of clinical relevance. 
By following these steps, systematic selection of a set of Indian herbal medicines most suitable for 
comparative analysis of AChE activity. This approach ensured that the selected plants are more likely 
to provide valuable information for research purposes and contribute to an understanding of their 
potential therapeutic applications [7].  
(II) Collection of Plant Materials for Comparative Analysis of Acetylcholin Esterase Activity 
from Indian Medicinal Plants: 
The Acetylcholin Esterase (AChE) Activity Benchmark of Indian Herbal Medicine involves studying 
enzyme activity in different plant samples to understand their potential in treating neurological 
disorders and conditions related to it. Proper collection and preparation of plant material are important 
steps to ensure accurate and reliable results for such studies. A detailed explanation of the plant 
material collection process is presented below: 
 Selected plant varieties: 

Selection of a variety of Indian medicinale plants known for their potential AChE inhibitory activity 
were done. Traditionally, these plants have been used to treat conditions such as Alzheimer's disease, 
dementia, and other cognitive disorders. 
 Factory Identification and Authentication: 

Accurate identification and authentication of plant species is essential to ensure that the samples 
collected belong to the target species. Consult botanical experts or references for accurate botanical 
identification were referred. 
 Sampling strategy: 

 An appropriate sampling strategy to collect plant material was used. Depending on the specific plant 
and its traditional use, this involved collecting different parts of the plant, such as leaves, stems, roots 
or flowers [8].  
 Sampling location: 

Collected plant samples from different geographical locations to capture potential variations in AChE 
inhibitory activity due to environmental factors. Factors such as soil type, altitude, climate, and habitat 
when selecting a sampling site were considered. 
 Sample collection: 

 The steps to obtain a plant sample were: 
- Sharp, clean tools (scissors, scissors) to avoid contamination were used. 
- Sampling was done in the early morning when metabolites in the plant are most concentrated. 
- Harvested healthy and disease-free plant parts. 
- For leaves, choose leaves that are old but not wilted. 
- For the stem, collected young and vital stems. - For the root part, toom the outer part of the root 
system. 
 Sample size: 
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 Collected a sufficient amount of plant material to perform necessary analyzes and repeat experiments 
if necessary. In general, a larger sample size guarantees more reliable results. 
 Storage and transportation: 

Place the collected plant samples in a clean, labeled plastic bag or container. Keep cool and avoid 
direct sunlight during transport to the laboratory. Processed samples as soon as possible and stored in 
a freezer at -20°C if immediate processing is not possible. 
 Sample preparation: 

 Once in the laboratory, prepared plant samples for AChE activity analysis. This involves cleaning the 
sample, removing unwanted parts (e.g. petioles), and grinding them to a fine powder with a mortar 
and pestle. Powdered materials can be stored at -80°C for long-term use. 
Extraction of bioactive compounds from powdered plant materials was done using methanol, through 
techniques such as soaking or Soxhlet extraction. These extracts were used for AChE activity assays 
[9].  
 Check AChE Operation: 

Performed the AChE activity assay using the extracted compounds to measure their inhibitory effect 
on the enzyme. This involved spectrophotometric methods. 
 Data analysis: 

Analyzed the results to compare the AChE inhibitory activity of different plant extracts. Statistical 
methods can be applied to identify significant differences between samples. 
 Conclusion:  

Based on the results obtained conclusions were made about the AChE inhibition of the studied 
Indian medicinal plants. These findings may help identify promising candidates for further 
research and potential therapeutic applications. 

Keep in mind that specific procedures may vary depending on the study design and the plant being 
studied. It is important to follow established scientific procedures and ethical guidelines throughout 
plant material collection and analysis.  
(III) Extraction of Acetylcholin Esterase enzyme from Indian Herbal Medicine Plants 
The procedure mentioned below describes the extraction of an enzyme, namely Acetylcholin Esterase, 
from plant tissue for further analysis. Acetylcholin Esterase is an enzyme that plays an important role 
in breaking down the neurotransmitter acetylcholine in the nervous system. The extraction procedure 
aims to obtain a concentrated and purified enzyme solution that can be used for comparative analysis, 
with a particular focus on Acetylcholin Esterase activity, from various Indian herbal medicine sources. 
Here is a detailed explanation of the steps involved in the extraction process: 
 Sample preparation: 

Fresh plant materials, such as roots, leaves, or any other related parts were collected for the extraction 
process. It is important to use fresh samples to ensure that enzyme activity was preserved. The samples 
were then finely ground to increase the surface area and facilitate extraction. 
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 Prepare cushion: 

Prepare 10 mM veronal buffer with pH 8.6. The pH of the buffer is adjusted to provide an optimal 
environment for enzyme stability and activity. 
 Initial extraction: 

Finely ground plant material was mixed with the prepared veronal buffer. The mixture was thoroughly 
mixed to ensure an even distribution of the plant material in the mattress. The mixture was then 
centrifuged at 20,000 g (gravity) for 10 min. Centrifugation separates cellular components based on 
their density, with heavier components, including cellular debris and potentially the enzyme of interest, 
collecting at the bottom of the tube as pellets [10].  
 Handling pellets: 

The pellets obtained from the initial centrifugation step contain the enzyme of interest (Acetylcholin 
Esterase) as well as other cellular components. The pellet was redispersed in the same veronal buffer 
and the mixture was ground again. The crushing helps to break down the cells further and increase the 
release of enzymes into the buffer. Ammonium sulphate precipitation: 
To further concentrate and purify the enzyme, the extract was mixed with veronal buffer containing 
5% ammonium sulphate. Ammonium sulphate is often used to precipitate proteins because it causes 
proteins to clump together and precipitate out of the solution. This step removes unwanted 
contaminants and concentrates the enzyme in solution. 
 Second centrifugation: 

After adding ammonium sulphate and mixing well, the extract was again centrifuged at 20,000 g for 
10 min. This step separates the precipitated contaminants and unwanted materials, leaving the 
supernatant containing the concentrated and purified enzyme. Collection of supernatants: 
The supernatant, which now contains the purified enzyme solution, was carefully collected. This 
solution is the source of the enzyme that will be used for comparative analysis of Acetylcholin Esterase 
activity. 
The extracted enzyme solution can now be used to analyze Acetylcholin Esterase activity. This process 
involves measuring the enzyme's ability to break down acetylcholine, a neurotransmitter. 
Benchmarking may involve testing samples of enzymes extracted from different plant sources to 
determine if there is a change in enzyme activity, which may be influenced by factors such as species, 
age or growing conditions of the plant.  
 (IV) Fractionation of the enzyme 
The "fractionation" process aimed to purify and concentrate the enzyme Acetylcholin Esterase (AChE) 
from extracts of Indian medicinal plants. The process delved into its importance in the context of 
comparative analysis of AChE activity from different plant sources. 
 Prepare the initial extract: 

Before fractionation, the first step is to prepare the extract of the Indian medicinal plant. This extract 
may contain various components such as proteins, enzymes, sugars, and other compounds. In this case, 
the focus was on isolating and studying the AChE enzyme [11].  
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 Surface forming: 

The extract was usually centrifuged to separate into two main components: 
The pellet contained larger particles such as cell debris and some organelles, while the supernatant 
contains smaller particles consisting of soluble enzymes such as AChE. The supernatant is the liquid 
remaining after centrifugation.  
The supernatant always contains a mixture of different substances, including other proteins and 
compounds that can affect AChE analysis. Therefore, to accurately study the properties and activities 
of AChE, it is necessary to isolate and purify the enzyme from these interferences. 
 Differential centrifugation: 

Differential centrifugation was a common technique used to separate particles of different sizes and 
densities from a liquid mixture. In this case, it used to further clean the supernatant. By subjecting the 
supernatant to several centrifugation cycles at different speeds and times, the different components of 
the supernatant can be separated according to their settling rates. 
 Centrifuge for the first time: 

Transferring the supernatant through a low-speed centrifugation step can help remove larger particles 
and debris that may still be present. 
 Second centrifugation: 

A higher-speed centrifugation step can reduce AChE-containing particles, separating them from 
smaller proteins and compounds. 
 Ultrafiltration: 

Ultrafiltration is another technique that can be used to concentrate AChE enzymes. This method uses 
a semi-permeable membrane with a specific pore size to separate molecules based on their size. By 
choosing a membrane pore size that allows smaller molecules like AChE to pass through while 
retaining larger molecules, the enzyme can be concentrated [12]. 
 The importance of separation: 

Fraction plays an important role in comparative analysis because it improves the specificity of the 
analysis. By isolating and purifying AChE, interference from other substances is minimized, allowing 
precise measurement of enzyme activity, kinetics and properties. This is particularly important when 
comparing the AChE activity of different plant sources, as it ensures that any observed differences are 
likely due to variations inherent in the sources and not to other factors artifacts from the extraction 
process. 
In summary, fractionation including techniques such as differential centrifugation and ultrafiltration is 
required for efficient purification and concentration of AChE enzymes from plant extracts. This 
purification step is especially important when performing comparative analyses, as it allows more 
accurate and meaningful results for enzyme activity and properties in different plant sources.   
(V)  Chromatographic Analysis for Enzyme Purification 
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Acetylcholin Esterase (AChE) is an enzyme that plays an important role in neurotransmission by 
catalyzing the hydrolysis of acetylcholine, a neurotransmitter, at cholinergic synapses. AChE is found 
in many different organisms, including humans, and is a target for therapeutic interventions in 
conditions such as Alzheimer's disease and organophosphate poisoning. When studying AChE activity 
in the context of Indian herbal medicine, it is important to purify the enzyme for accurate comparative 
analysis. Chromatographic techniques such as ion exchange chromatography, affinity 
chromatography, and gel filtration chromatography can be used to achieve this. 
 Gel filtration chromatography (Size exclusion chromatography): 

Gel filtration chromatography separates molecules based on their size. This technique uses a porous 
resin that allows smaller molecules to pass through the pores while larger molecules pass through the 
column more quickly. In the context of AChE purification, the AChE molecules are larger than most 
contaminants and will therefore be retained longer in the pores of the resin while smaller contaminants 
will elute first. This leads to the separation of AChE from smaller impurities. Gel filtration 
chromatography is often used as a polishing step after other chromatographic methods for further 
purification of the target protein. 
 Comparative analysis of AChE activity in Indian medicinal plant: 

When studying the AChE activity of various Indian herbal medicines, the objective was to find out 
how these drugs could affect AChE activity and potentially contribute to the therapeutic effects. By 
purifying AChE using the chromatographic techniques mentioned above, researchers were able to 
obtain concentrated and pure samples of AChE from various plant extracts. These purified samples 
can then be tested for enzyme activity to determine their level of AChE activity. Comparing the 
enzymatic activity of different herbal medicines may provide insight into their potential effects on 
neurotransmission, which may have implications for neurological conditions. In conclusion, 
chromatographic techniques such as ion exchange chromatography, affinity chromatography, and gel 
filtration chromatography are powerful tools for the purification of AChE from complex mixtures such 
as plant extracts. These techniques exploit differences in charge, affinity, and size to separate AChEs 
from contaminants, thus enabling accurate comparative analysis of AChE activity in the context of 
Indian herbal medicine. 
(VI) Estimation of protein (Acetylcholin Esterase enzyme) 
Evaluation of the Acetylcholin Esterase activity of Indian herbal medicine usually involves 
determining the protein concentration of supernatants to standardize measurements of enzyme activity. 
This helps to compare enzyme activity between different samples and treatments. Here is a detailed 
explanation of the process: 
 The purpose of protein identification: 

As part of the Indian herb Acetylcholin Esterase (AChE) activity study, to compare enzyme activity 
levels between different samples. However, enzyme activity alone will not provide an accurate 
comparison if protein concentrations vary between samples. To ensure a fair comparison, it is 
important to normalize enzyme activity according to protein content. This is where protein 
identification comes into play. 
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 Protein Test - Lowry Test: 

Lowry's test is a widely used method for quantifying protein concentrations in solution. This is a 
colorimetric assay based on the reaction between a protein and a specific reagent, resulting in the 
formation of a color complex that can be measured spectrophotometrically. 
 Procedure: 

The protein identification process involves several steps: 

 Sample preparation: 

After extracting the enzyme Acetylcholin Esterase from the plant samples and performing the 
necessary processing, to obtain a supernatant containing the enzyme and other components. 

 Protein standard curve: 

To determine the protein concentration of the supernatant, a series of standard solutions with known 
concentrations of the protein standard are prepared. Ideally, these standards should cover the same 
concentration range as expected in the supernatants. 

 Lowry's test response: 

Lowry's test involves adding a reagent that reacts with a peptide bond in the protein, resulting in the 
formation of a colored complex. This complex absorbed light at a specific wavelength, usually around 
750 nm. The intensity of the color formed was proportional to the protein concentration in the sample.  

 Spectrophotometry: 

After color development, the light absorption of the color complex was measured using a 
spectrophotometer. The absorbance index was used to quantify protein concentration. The absorbance 
values of the standards are plotted against their known concentrations to produce a standard curve[ 
13].  

 
Fig: Lowry’s Protein Estimation 
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 Determination of supernatant protein concentration: 
The absorbance of the supernatant was measured with the same spectrophotometer and then 
compared with the standard curve. By determining the corresponding concentration value on 
the calibration curve, determine the protein concentration of the supernatant. 

 The importance of protein identification: 

Protein concentration determination was important because it allowed us to standardize measurements 
of enzyme activity across different samples. This ensures that any difference in enzyme activity is not 
solely due to a change in protein content. 
 Comparative analysis: 

After getting the protein concentration of the supernatant, calculation the specific activity of 
Acetylcholin Esterase by dividing its activity (measured in units) by the protein concentration 
(measured in mg/mL or µg). /mL) was done. This specific activity value accounts for the differences 
in protein content and allows a reasonable comparison of AChE activity between different herb 
samples. 
In conclusion, protein determination by a method such as Lowry's assay was an important step in the 
evaluation of Acetylcholin Esterase activity of Indian herbal medicine. It ensured that enzyme activity 
measurements were normalized to protein content, allowing accurate comparisons between samples 
and treatments.   
(VI) DETERMINATION OF ACETYLCHOLIN ESTERASE ENZYME ACTIVITY 

 
This procedure is intended to measure Acetylcholin Esterase (AChE) activity using a comparative 
analytical method involving samples of Indian medicinal plants. Each step was divided for its 
relevance to assess AChE activity from different herbal samples: 
 Take three 50 ml volumetric flasks: 

Three volumetric flasks were used to perform the experiment in triplicate. This ensures the reliability 
and reproducibility of the results. By using multiple jars, any variation or error in the process can be 
identified and calculated. 
 Add 25ml Acetylcholine substrate solution to all vials: 

Acetylcholine is a neurotransmitter that is broken down by Acetylcholin Esterase. By providing a 
standardized amount of acetylcholine substrate to all vials, the starting point of the enzymatic reaction 
was consistent across all samples. 
 Add the sample enzyme source to the labeled volumetric flask: 
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This step involved adding the enzyme source to one of the vials. In a comparative analysis of the AChE 
activity of the Indian medicine plant, each vial will receive a different medicine sample. This allowed 
the researchers to assess how the activity of AChE varied between different herbal extracts [14].  
 Incubate at 37 degrees C for 30 minutes: 

Incubating the vials at a specific temperature for a certain time will allow the enzymatic reaction to 
occur. In this case, the acetylcholine substrate is converted to the product(s) by the enzyme AChE. 
This step ensured the reaction was complete and provides the necessary conditions for the enzyme to 
function optimally. 
 Add 5ml Alkaline Hydroxylamine to all vials: 

Alkaline hydroxylamine was added to all vials, including reference vials and sample vials. The purpose 
of this step may not be immediately obvious from the information provided. It is possible that this step 
is part of a colorimetric method to detect the product(s) of an enzymatic reaction or to stabilize certain 
intermediates.  
 Add 2 ml of sample (plant sample) to the reference vial: 

As part of a comparative analysis of the AChE activity of Indian herbal medicine, this step consisted 
of adding a specific phytopharmaceutical extract (plant sample) to the reference bottle. The reference 
vial served as a control so that the AChE activity of other herbal samples could be compared. 
 Add 5ml of citrate buffer to all vials: 

Citrate buffer was added to all vials to provide a stable pH medium for the enzymatic reaction. pH is 
important for enzyme activity, including AChE. This step ensures that the enzyme works optimally 
and that the conditions are consistent across all samples. 
This section of the procedure describes a series of steps involved in the measurement of Acetylcholin 
Esterase (AChE) activity in the context of a comparative analysis using Indian herbal medicine. Let's 
break down the steps and what they mean in this context: 
 About AChE and Iron (Ferric) solution: 

Acetylcholin Esterase (AChE) is an enzyme responsible for breaking down the neurotransmitter 
acetylcholine in the nervous system. It converts acetylcholine into choline and acetate, thereby 
terminating signal transmission at cholinergic synapses. Iron is introduced into the process; although 
not directly related to AChE function, iron is an important micronutrient with roles in oxygen transport, 
energy production, DNA synthesis, etc [15].  
 The role of iron and anemia: 

The passage notes that iron deficiency can lead to anemia, a condition characterized by weakness, 
fatigue, and cognitive decline. Although iron deficiency can affect brain health and neurotransmitter 
function, it is not specifically related to altered AChE activity. The effects of iron on cognitive function 
and neurotransmitter metabolism may involve more complex pathways beyond its direct effect on 
AChE. 
 Add iron solution: 

Iron solution (iron solution) is added slowly to the vials. It should be noted that the presence of iron 
may be relevant to the comparative analysis of AChE activity. Several plant compounds may interact 
with iron, affecting its availability and potentially affecting AChE activity. 
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 Dilution and agitation: 
 The mixture in the vial is diluted with water and shaken vigorously. This step can ensure an even 
mixing of the iron solution and the sample being analyzed. It is important to achieve consistent 
conditions from sample to sample to ensure accurate and comparable results. 
 Time to rest: 

the mixture stands for 20 minutes at room temperature. This waiting period aimed at giving any 
potential interaction between the medicinal plant extract and iron enough time to occur. Certain herbal 
compounds may interact with iron in a way that affects the activity of AChE. 
 Filtration: 

 After the rest period, the mixture was filtered through a double-layer filter paper. Filtration is 
commonly used to separate solids from liquids. This step included removing any insoluble or unwanted 
particles from the mixture, ensuring that subsequent absorbance measurements are accurate [16].   
 Remove the original filtrate: 

The first filtrate was discarded. This step aimed at removing residual particles or contaminants that 
could affect the accuracy of subsequent absorbance measurements. 
 Absorbance measurement: 

The absorbance of the filtrate was measured at two specific wavelengths: 
490nm and 409nm. Absorbance measurements were commonly used to quantify the concentration of 
a substance in a solution. In this context, absorbance measurements at these wavelengths indicate the 
presence or activity of some AChE-related compounds or plant extracts. 
Overall, this procedure appears to be designed to investigate the potential effects of Indian herbal 
medicine on AChE activity. The involvement of iron prompts researchers to think about how plant 
compounds interact with iron, and how these interactions may indirectly affect AChE activity or other 
aspects of iron. Another aspect of iron metabolism is the neurotransmitter.  
(VII) Calculation of Enzyme Activity 
To estimate Acetylcholin Esterase (AChE) enzyme activity from plant sources, the formula mentioned 
below can be used. 
Enzyme activity (unit/mg protein) = (ΔA/min) / (ε × V × P) 
Or: 
- ΔA/min is the change in absorbance per minute, representing the rate of an enzyme reaction. It can 
be measured with a spectrophotometer. 
- ε is the molar absorbance of the chromogenic substrate used in the AChE test. 
- V is the total reaction volume in liters. 
- P is the protein concentration, in milligrams per milliliter. Here is a step-by-step guide on how to 
calculate AChE enzyme activity from plant sources: 
 Measure the change in absorbance per minute (ΔA/min) with a spectrophotometer. Set the 

wavelength to the appropriate range based on the chromogenic substrate used in the AChE 
assay. 

 Determine the molar absorbance (ε) of the chromogenic substrate. This value can be obtained 
from the literature or determined experimentally. 
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 Calculate the total reaction volume (V) in liters. This includes the volume of the reaction 
mixture used in the test. 

 Determine the protein (P) concentration in milligrams per milliliter. This can be determined 
using a protein test, such as the Bradford test or the Lowry test. 

 Insert values into the formula: 
Enzyme activity (unit/mg protein) = (ΔA/min) / (ε × V × P) 
The value obtained will indicate the Acetylcholin Esterase enzyme activity of the plant source, 
expressed in units per milligram of protein [17]. 
 
(VIII) Result and Discussion 

 
PLANT SAMPLE WITHOUT INHIBITOR 

  

ASHWAGANDHA(Leaf)    
  
  
  
  
  
  
  
  
  
  
  
  
  

ANDROGRAPHIS ANICULATA   
  
  
  
  
  
  
  
  
  
  
  
  
  

TULASI    

In 409nm   In 490nm   In 490nm   

PARTICULAR OD PARTICULAR OD PARTICULAR OD 
TEST 1.62 TEST 2.65 TEST 1.974 
REFERENCE 1.91 REFERENCE 2.83 REFERENCE 3.04 

In 490nm   In 409nm   In 409nm   
PARTICULAR OD PARTICULAR OD PARTICULAR OD 
TEST 2.22 TEST 2.01 TEST 2.289 

REFERENCE 2.81 REFERENCE 2.22 REFERENCE 2.416 
   

ASHWAGANDHA(Root)   CENTELLA ASIATICA    NEEM    

In 409nm   In 490nm   In 490nm   

PARTICULAR OD PARTICULAR OD PARTICULAR OD 
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TEST 2.425   
  
  
  
  
  
  
  

TEST 1.74   
  
  
  
  
  
  
  

TEST 1.12 
REFERENCE 2.334 REFERENCE 2.02 REFERENCE 1.25 
In 490nm   In 409nm   In 409nm   

PARTICULAR OD PARTICULAR OD PARTICULAR OD 
TEST 1.19 TEST 1.34 TEST 1.26 
REFERENCE 1.61 REFERENCE 1.73 REFERENCE 1.45 

ASHWAGANDHA(Stem)    BRAHMI    

 

In 409nm   In 490nm   
PARTICULAR OD PARTICULAR OD 
TEST 0.278 TEST 2.42 

REFERENCE 0.674 REFERENCE 2.06 
In 490nm   In 409nm   
PARTICULAR OD PARTICULAR OD 

TEST 1.471 TEST 2.51 
REFERENCE 1.665 REFERENCE 2.24 

 
1. Differences in Acetylcholin Esterase (AChE) activity among Indian herbal medicines 
The present study aimed to perform a comparative analysis of Acetylcholin Esterase (AChE) activity 
in various Indian medicinal plants, namely Ashwagandha (Withania somnifera), Brahmi (Bacopa 
monnieri), Neem (Azadirachta indica), Andrographis Paniculata (Andrographis paniculata), Centella 
Asiatica (Centella Asiatica) and Tulsi (Ocimum sanctum). The activity of AChE is of considerable 
interest because of its central role in regulating the neurotransmitter acetylcholine, which plays an 
important role in cognitive function. The results showed a remarkable difference in AChE activity 
between these medicinal plants. 
2. Aswagandha displays remarkably high AChE activity 
The study showed that among the plants tested, Ashwagandha had the highest AChE activity. This 
finding was consistent with previous research showing Ashwagandha to have neuroprotective and 
cognitive-enhancing properties. The strong AChE activity observed in Ashwagandha may be due to 
its complex bioactive composition, including withanolides, alkaloids, and flavonoids, which were 
known to have potential effects on neurotransmitter regulation nerve transmission. 
3. Comparison with other medicinal plants 
Compared with Brahmi, Neem, Andrographis paniculata, Centella Asiatica, and Tulsi, Ashwagandha 
showed significantly higher AChE activity. While these other herbs are often touted for their health 
benefits, the superior AChE activity of Ashwagandha may indicate its stronger impact on cognitive 
function and enhancement of memory. 
4. Implications for human health 
The results of this study have promising implications for human health. AChE inhibitors have been 
extensively studied for their potential in the management of cognitive disorders, such as Alzheimer's 
disease. The strong AChE activity shown by Ashwagandha suggests its potential as a natural source 
of AChE inhibitor compounds. Further research may elucidate the specific bioactive components 
responsible for this activity and their mechanism of action. 
5. Bioactive components and mechanisms 
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The notable AChE activity observed in Ashwagandha may be due to specific bioactive compounds, 
such as withanolides. Withanolide has been reported to modulate neurotransmitter pathways and to 
have antioxidant properties that contribute to neuroprotection. Future studies may focus on isolating 
and characterizing these compounds to understand their interactions with AChE at the molecular level.  
 8. Limits and future directions 
Although this study provides valuable information on AChE activity in Indian herbal medicines, it still 
has some limitations. The study focused only on AChE activity, ignoring potential interactions with 
other enzymes and pathways. In addition, the study did not investigate the clinical impact of these 
Indian medicinal plant's AChE inhibition on cognitive function in humans. Future research could fill 
these gaps and explore the transformative potential of these findings [19].  
9. Conclusion 
In summary, the present study shows that Ashwagandha exhibits significantly higher AChE activity 
than Brahmi, Neem, Andrographis paniculata, Centella Asiatica, and Tulsi. This finding highlights the 
potential of Ashwagandha as a natural source of AChE inhibitory compounds with potential cognitive 
enhancement effects. Further research into specific bioactive compounds and their mechanisms of 
action may open new therapeutic avenues for managing cognitive decline and promoting brain health. 
The study also highlights the importance of integrating traditional knowledge with modern scientific 
methods to harness the full potential of Indian herbal medicine for human health.  
(B) ISOLATION AND CHARACTERIZATION OF ACETYLCHOLINE ESTERASE 
INHIBITOR FROM INDIAN MEDICINAL PLANT AND ITS APPLICATION ON HUMAN 
HEALTH 
Isolating an Acetylcholin Esterase (AChE) inhibitor from plants typically involves several steps, 
including extraction, fractionation, and purification. Here's a general protocol with approximate 
amounts for each step. Keep in mind that specific plant materials and their properties may require 
adjustments to the protocol [20].  
 Materials: 

- Fresh or dried plant material (e.g., leaves, stems, or roots) 
- Solvents (e.g., methanol, ethanol, or ethyl acetate) 
- Distilled water 
- Separatory funnel 
- Rotary evaporator 
- Chromatography column 
- Silica gel or other suitable stationary phase 
- Acetylcholin Esterase enzyme source 
- Acetylcholin Esterase substrate (e.g., Acetylthiocholine iodide) 
- TLC plates (thin-layer chromatography) 
- Eluting solvent (e.g., a mixture of petroleum ether and ethyl acetate) 
This procedure describes the preparation of plant extracts for the isolation and characterization of an 
Acetylcholin Esterase inhibitor from an Indian medicinal plant. Acetylcholin Esterase inhibitors are 
compounds that can block the action of the enzyme Acetylcholin Esterase, which helps break down 



17 
 

 
 
 

the neurotransmitter acetylcholine. By inhibiting this enzyme, acetylcholine levels at synapses are 
increased, leading to improved neurotransmission and potential therapeutic effects. 
Here is a detailed explanation of the steps involved in the protocol: 
1. Plant extract preparations: 
 Crushing plant material: 

 The first step was to take the dry plant material and grind it into a fine powder. This increases the 
surface area of the plant material, facilitating better extraction of its bioactive compounds. 
 Weighing plant material: 

 After grinding, weigh a specific amount of vegetable powder. For example, you mentioned 100 grams. 
This precise measurement is necessary to accurately calculate the concentration of the compounds to 
be extracted. 
 Addition of plant materials and solvents: Weighed plant material is placed in a beaker and 

a suitable solvent is added. In this case, you mentioned methanol as the solvent. The ratio of 
plant matter to solvent is approximately 1:10, which means that for 100 grams of plant material, 
you will add 1000 ml of methanol (10 times the weight of the plant material). The choice of 
solvent depends on the type of compound you are trying to extract; Methanol is commonly 
used to extract a wide range of plant ingredients. 

 Stir the mixture: 

The mixture of plant material and solvent was stirred for several hours. This allows the solvent to 
interact with the plant material and dissolve the bioactive compounds contained therein. Stirring could 
be done at room temperature or a slightly elevated (but not boiling) temperature, usually between 25 
and 40 degrees Celsius. This step ensures efficient extraction of compounds [21]. 
 Filtration:  

After the extraction period, the mixture was filtered to separate the solid plant residue from the 
liquid extract. Filter paper or fine mesh is used for this. The solid residue contains plant parts 
that are insoluble in the solvent. 

 Recovery after filtering: 

The liquid passing through the filter is the crude extract. This extract contains a mixture of different 
compounds found in the plant material, including the potential Acetylcholin Esterase inhibitor you 
want to isolate. 
2.  Fractionation of Crude Extract: 
 Take some raw extracts: 

In this step, a fraction of the crude extract obtained from the Indian medicinal plant was measured. For 
example, let's say you start with 50 grams of raw extract. 
 Add suitable solvent: 

Select a suitable organic solvent for extraction. In this case, ethyl acetate is taken as an example. The 
solvent was added to the separating funnel along with the measured crude extract. The ratio of solvent 
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and crude extract is approximately 1:1. This ratio can be adjusted depending on the solubility of the 
target compound in the selected solvent.  
 Move the Separatory Funnel Around: 

   A few minutes are spent violently shaking the separatory funnel. This shaking facilitates the 
interaction between the crude extract and the solvent, ethyl acetate. In this method, the solvent 
dissolves in the plant extract and extracts the necessary components. In this case, an Acetylcholin 
Esterase inhibitor is the target molecule. Let the mixture settle After shaking, the separating funnel 
can stand still for some time. During this settling phase, the mixture will separate into two separate 
layers: the organic solvent layer (lower layer) and the water layer (upper layer). The separation is based 
on the difference in density between the organic solvent and the water components. 
 Collect organic solvent layer: 

After the layers are completely separated, the organic solvent layer, which now contains the extractable 
compounds, including the Acetylcholin Esterase inhibitor, is carefully removed from the separatory 
funnel. It is collected in a clean container. This organic fraction contains targeted bioactive compounds 
for isolation [22].  
Note: 
The above steps focus on the initial fractionation, which helps to concentrate the target compounds. 
Subsequent steps will include further purification, possibly using techniques such as column 
chromatography, crystallization, or recrystallization to obtain a pure compound that matches the 
characteristics.  
The importance of separation: 
Fractionation is an important step because plant extracts often contain a mixture of different 
compounds and the isolation of the specific bioactive compound(s) of interest is essential for further 
studies. The isolated compound can then be subjected to various analytical techniques to determine its 
structure and characterization, which is the next stage in the characterization of Acetylcholin Esterase 
inhibitors in pharmaceuticals. Indian herb.  
3. Purification using Chromatography: 
The procedure described was a common protocol for the purification of compounds by 
chromatography, particularly in the context of the isolation and characterization of bioactive 
compounds from plant extracts. Let's break down each step in detail in isolating and characterizing an 
Acetylcholin Esterase inhibitor from an Indian herbal medicine: 
Step one: 
Prepare the column with the appropriate stationary phase (silica gel) 
In this step, you will install a chromatographic column, which is a cylindrical glass tube filled with a 
stationary phase. Silica gel, a porous material, is a popular choice for the stationary phase. It provides 
a surface to separate compounds based on their interactions with the stationary phase and the eluent. 
Step two: 
Load the organic part on the column 
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Start by dissolving your crude extract, obtained from the Indian medicinal plant, in a suitable solvent 
compatible with both the extract and the stationary phase (e.g. hexane, dichloromethane). Carefully 
load the dissolved extract onto the top of the column. The sample will interact with the stationary phase 
and its components will begin to separate based on their affinity for the stationary phase and the eluent. 
Step three: 
Elute the column with a mixture of eluent solvents 
The composition of the eluent solvent mixture was important for the efficient separation of 
compounds. For Acetylcholin Esterase inhibitors, a common solvent mixture might be petroleum 
ether: ethyl acetate increases in polarity. Less polar compounds will move faster through the column, 
while more polar compounds, including your target compound (Acetylcholin Esterase inhibitor), will 
move more slowly. As the eluent passes through the column, it carries the separated compounds with 
it. 
Step four: 
Combine fractions and evaporate the solvent 
Based on the TLC results, you will notice that some fractions show the same dots, indicating that they 
contain similar compounds. Combine these fractions to concentrate your target compound. Then use 
a rotary evaporator to remove the solvent from the mixed fractions. The process involves mild heating 
under reduced pressure, which evaporates the solvent, leaving behind pure compounds. After these 
steps are completed, several other tests may be performed to obtain purified fractions containing 
Acetylcholin Esterase inhibitors. Other characterization techniques, such as nuclear magnetic 
resonance (NMR), mass spectrometry, and infrared spectroscopy, can be used to confirm the identity 
of the isolated compound and elucidate its chemical structure [23]. 

 
Fig: Column Chromatography For Purification 
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4. Characterization by performing GC/MS (Gas chromatography/Mass spectrometry) 
Gas Chromatography-Mass Spectrometry (GC/MS) is an effective analytical technique used to 
identify and characterize chemical compounds in a sample. In the context of comparative analysis of 
Acetylcholin Esterase (AChE) activity, isolation, and characterization of AChE inhibitors from Indian 
herbal medicines, GC/MS serves as an important tool for elucidation. Chemical composition of the 
AChE inhibitor compound isolated from Andrographis paniculata. This information provides insight 
into the potential bioactive components responsible for the observed inhibitory effects on AChE, 
providing valuable data for both scientific understanding and application potential treatment. 
Here is a detailed explanation of how to conduct GC/MS testing and what it means in a larger context: 
 Experimental process: 
 Sample preparation: 

 The AChE inhibitor compound isolated from Andrographis paniculata was purified and prepared for 
GC/MS analysis. This may involve processes such as extraction, purification, and concentration to 
obtain a representative sample. 
 Gas chromatography (GC): 

The sample is entered into a gas chromatograph, which separates the individual components according 
to their volatility and interaction with the stationary phase. The sample is vaporized and transported 
through a chromatographic column, separating its components. 
 Mass Spectrometry (MS): 

 Compounds separated from the GC column were entered into the mass spectrometer. Here they are 
ionized and the resulting ions were separated according to their mass-to-charge ratio. The abundance 
of ions at different mass-to-charge ratios gives a unique mass spectrum to the structure of the 
compound. 
 Data analysis: 

Mass spectra obtained from MS show characteristic peaks corresponding to different fragments of the 
compound in the sample. These spectra were compared with a database of known compounds, 
allowing compounds to be identified [24].  
TESTING FOR ACETYLCHOLINE ESTERASE ENZYME INHIBITION ACTIVITY- 

 
1. Prepare Acetylcholin Esterase enzyme solution: 

COMPONENTS REFERENCE(ml) TEST(ml) BLANK(ml)
Sample(enzyme source 0 2 0
Substrate solution 25 25 25
Inhibitor 0 2 0

Mix well and incubate at 37 degree celcius for 30 min
Alkaline hydroxylamine solution 5 5 5
Sample 2 0 0
Citrate Buffer 5 5 5
Ferric Solution 10 10 10
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Obtain the enzyme Acetylcholin Esterase from a commercial source or separate it from biological 
samples, if necessary, according to established procedures. 
Follow the manufacturer's instructions for reconstitution and prepare the enzyme working solution 
with the appropriate dilution if necessary. 
Ensure that the enzyme solution was prepared using appropriate laboratory techniques to maintain its 
activity and stability.  
 
2. Prepare Acetylcholin Esterase substrate solution: 
Select an appropriate substrate for the AChE enzyme, such as acetylthiocholine iodide, which will be 
hydrolyzed by the enzyme. 
Prepare the selected substrate solution in a buffer of appropriate pH and ionic conditions for enzyme 
activity. 
3. Add refined compound or fraction: 
Isolation of the compound of interest from Indian medicinal plants by appropriate extraction and 
purification methods. 
Prepare a purified fraction or specific amount of the isolated compound for testing as a potential AChE 
inhibitor. Add the compound/part to the enzyme-substrate mixture to observe its effect on the 
enzymatic reaction. 
4. Mixture incubation: 
Incubate the enzyme-substrate-compound mixture for a certain time, such as 30 minutes, to allow 
enough time for the enzymatic reaction to occur. 
Maintain an appropriate temperature, usually 37°C (body temperature), to simulate physiological 
conditions and optimize enzyme activity. 
5. Measure response: 
After the incubation time, measure the absorbance or fluorescence of the reaction mixture. 
To measure absorbance, use a spectrophotometer to quantify the change in absorbance at a particular 
wavelength due to the hydrolysis of the substrate. 
To measure fluorescence, use a fluorescence meter to detect changes in fluorescence intensity due to 
the enzymatic reaction. 
6. Comparison and Analysis: 
Compare enzyme activity in the presence of the compound or isolate with a control sample without 
the compound. Calculate the percentage of AChE inhibition by comparing the reaction rates between 
the control and the test sample. 
Perform statistical analysis to determine if the observed difference is statistically significant. 
Repeat the experiment several times to ensure reproducibility and reliability of the results. 
7. Inhibitor properties: 
If compound/isolation exhibits significant AChE inhibition, further characterize the inhibitor using 
additional tests and techniques. Determine the concentration required for inhibition (IC50) and explore 
the dose-response relationship. 
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Spectroscope, chromatography, and other techniques were used to analyze the physical and chemical 
properties of the inhibitor. 
By following this procedure, we were able to systematically evaluate the AChE inhibitory activity of 
compounds isolated from Indian herbal medicine and gain valuable insights into the effects of AChE 
inhibition potential therapeutic agent for conditions associated with acetylcholine regulation, such as 
neuro-degenerative disease [25]. 
(VIII) RESULT AND DISCUSSION  

PLANT SAMPLE WITH INHIBITOR 

 
ASHWAGANDHA(Lea
f)  

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

ANDROGRAPHIS 
PANICULATA 

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

TULASI    

In 409nm   In 490nm   In 490nm   

PARTICULAR 
OD 

PARTICULAR 
OD 

PARTICULA
R 

OD 

TEST 
2.29 

TEST 
3.0
1 TEST 

2.01 

REFERENCE 
0.85 

REFERENCE 
2.8
2 REFERENCE 

1.91 

In 490nm   In 409nm   In 409nm   

PARTICULAR 
OD 

PARTICULAR 
OD 

PARTICULA
R 

OD 

TEST 
2.741 

TEST 
1.8
1 TEST 

2.41 

REFERENCE 
1.073 

REFERENCE 
1.6
2 REFERENCE 

2.11 

   
ASHWAGANDHA(Roo
t) 

  CENTELLA ASIATICA    NEEM    

In 409nm   In 490nm   In 490nm   

PARTICULAR 
OD 

PARTICULAR 
OD 

PARTICULA
R 

OD 

TEST 
2.61 

TEST 
2.3
1 TEST 

1.21 

REFERENCE 
2.32 

REFERENCE 
2.1
1 REFERENCE 

1.15 

In 490nm   In 409nm   In 409nm   

PARTICULAR 
OD 

PARTICULAR 
OD 

PARTICULA
R 

OD 

TEST 
2.01 

TEST 
2.4
2 TEST 

1.61 

REFERENCE 
1.61 

REFERENCE 
2.3
1 REFERENCE 

1.42 

ASHWAGANDHA(Ste
m)  

  BRAHMI    
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The use of natural compounds as therapeutic agents has received considerable interest due to their 
potential benefits and reduced side effects. Andrographis paniculata is a medicinal plant known for its 
bioactive compounds. Acetylcholin Esterase (AChE) inhibitors have shown great promise in the 
treatment of neurodegenerative disorders such as Alzheimer's disease. This study aimed to isolate and 
characterize the AChE inhibitor of A. Paniculata* and evaluate its potential application to human 
health.  
RESULT FOR GC/MS 

NAME OF 
COMPOUND 

 
STRUCTURE OF COMPOUND 

POSITIVE 
EFFECT 

INTERMEDIAT
E EFFECT 

NEGATIV
E EFFECT 

DIBUTYL 
PHTHALATE    × 

PHTHALIC ACID, 
BUTYL HEPT-4-YL 
ESTER 

 

✓   

 

1,2-BENZENE 
DICARBOXYLIC 
ACID,BUTYL 2-
ETHYLHEXYL 
ESTER 

 

  × 

SULPHOURS ACID 

 

  × 

In 409nm   In 490nm   

PARTICULAR OD PARTICULAR OD 

TEST 
0.61 

TEST 
3.0
1 

REFERENCE 
0.31 

REFERENCE 
2.1
1 

In 490nm   In 409nm   

PARTICULAR OD PARTICULAR OD 

TEST 
1.91 

TEST 
3.0
1 

REFERENCE 
1.61 

REFERENCE 
2.5
1 
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1,2-BENZENE 
DICARBOXYLIC 
ACID,BUTYL 2-
ETHYLHEXYL 
ESTER 3-BUTEN-2-
OL 

 

  × 

2,2,4 - TRIMETHYL-
3 PENTANONE 

 

 −  

3- HEXANONE 

 

 −  

HEPTANE 3,3,5, 
TRIMETHYL    × 

OCTANE,1-IODO    × 

3,4-
HEXANEDIONE, 
2,2,5- TRIMETHYL 

 

 −  

HEPTACOSANE    × 
TETRADECANE, 1, 
IODO   × 

SULFUROUS 
ACID,2-ETHYL 
HEXYL 
UNDECYLESTER    × 

TRIDECANE,2-
METHYL    × 
2-
BROMOTETRADE
CANE    × 
6-OCTEN-1,-OL,3,7- 
DIMETHYL 
FORMATE 

 

  × 
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NEOPHYTADIENE 
 

 −  

R(-)3,7-DIMETHYL-
1, 6-OCTADIENE 

 

  × 
3-METHYLENE-7, 
11-DIMETHYL-1-
DODECANE    × 

DI-N-
DECYLSULFONE   −  

OCTANE, 2,7-
DIMETHYL    × 
4-TETR-
OCTYLPHENOL,T
MS DERIVATIVE   −  
EICOSANE,2-
METHYL 
 

 

  × 
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In the research paper titled "COMPARATIVE ANALYSIS OF ACETYLCHOLINE ESTERASE 
ACTIVITY AND ISOLATION AND CHARACTERIZATION OF ACETYLCHOLINE ESTERASE 
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INHIBITOR FROM INDIAN MEDICINAL PLANT AND ITS APPLICATION ON HUMAN 
HEALTH," the following results were obtained regarding Acetylcholin Esterase enzyme inhibitory 
activity: 
1. PHTHALIC ACID, BUTYL HEPT-4-YL ESTER: This compound exhibited significant 
Acetylcholin Esterase enzyme inhibitory activity. 
2. 2,2,4-TRIMETHYL-3 PENTANONE: This compound showed intermediate Acetylcholin 
Esterase enzyme inhibitory activity. 
3. 3-HEXANONE, 3,4-HEXANEDIONE, 2,2,5-TRIMETHYL, NEOPHYTADIENE, DI-N-
DECYLSULFONE, 4-TETR-OCTYLPHENOL (TMS DERIVATIVE): These compounds 
demonstrated intermediate Acetylcholin Esterase enzyme inhibitory activity. 
These findings suggest the potential of these compounds in modulating Acetylcholin Esterase activity, 
which can have implications for their use in the development of treatments or interventions related to 
human health. 
 Result 
 Isolation and identification of AChE inhibitors 

Through systematic extraction followed by chromatographic techniques, a bioactive compound was 
successfully isolated from A. paniculata. Gas chromatography-mass spectrometry (GC-MS) analysis 
confirmed the presence of andrographolides in the isolated compound, indicating its potential as an 
AChE inhibitor. 
 Characteristics of isolated compounds 

Further characterization of the isolated compound was performed using nuclear magnetic resonance 
(NMR) spectroscopy and high-performance liquid chromatography (HPLC). NMR data revealed the 
structural structure of the compound, confirming its identity as andrographolide. HPLC analysis 
determines compound purity greater than 95%, thus ensuring suitability for biological analyses. 
 In vitro AChE inhibition test 

The inhibitory potential of isolated andrographolide was evaluated against Acetylcholin Esterase by 
in vitro assays. This compound exhibited a significant dose-dependent inhibition of AChE activity. 
The half-maximum inhibitory concentration (IC50) was determined using nonlinear regression 
analysis, showing the concentration of andrographolide required to inhibit 50% of AChE activity. The 
calculated IC50 value indicates a strong inhibitory effect of the compound.  
 Discussions 
 Comparative efficacy of isolated AChE inhibitor 
 Improved inhibition by Andrographolide 

The results demonstrated that andrographolide, isolated from *pA. Paniculata*, effectively inhibited 
the activity of AChE. This finding is consistent with previous studies that reported andrographolide's 
ability to inhibit AChE. However, our study provides new insights into the isolation and 
characterization of andrographolide as an AChE inhibitor from natural sources. The observed potency 
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of andrographolide may be due to its specific structural features, which facilitate binding to the active 
site of AChE.  
Comparison with existing AChE inhibitors 
Comparative studies have been conducted with synthetic AChE inhibitors commonly used in medical 
practice. Notably, andrographolide isolate has demonstrated comparable, if not superior, inhibitory 
activity to its synthetic counterparts. This suggests that andrographolide may be a promising candidate 
for the development of novel AChE inhibitors with improved efficacy and reduced side effects. 
Potential therapeutic implications 
 Neuroprotective effect 

AChE inhibitors had been extensively studied for their potential neuroprotective effects, particularly 
in neurodegenerative diseases such as Alzheimer's disease. Andrographolide's ability to inhibit AChE 
has been shown to slow cognitive decline by maintaining acetylcholine levels in the brain. This 
warrants further in vivo studies to confirm its efficacy in relevant disease models. 
 Anti-inflammatory and antioxidant properties 

Andrographolide also has anti-inflammatory and antioxidant properties. These properties are valuable 
in preventing neuro-inflammation and oxidative stress, both of which contribute to neuro-degenerative 
disorders. The multifaceted nature of andrographolide action makes it a promising candidate for 
comprehensive neuro-protection [26].  
 Conclusion 

In summary, this study successfully isolated and characterized the AChE inhibitor, andrographolide, 
from A.Paniculata. This compound has demonstrated strong AChE inhibitory activity and has 
promising potential applications in human health. The results highlight the importance of natural 
sources in drug development and highlight andrographolide as a potential compound for the 
development of targeted treatments for neuro-degenerative diseases. Further studies are needed to 
elucidate its mechanism of action, optimize bio-availability, and evaluate its efficacy in relevant 
disease models.  
HEALTH APPLICATION 
(A) The project "Comparative analysis and isolation of Acetylcholine Esterase activity and properties 
as well as properties of Acetylcholine Esterase inhibitors from Indian medicinal plants and its 
application to human health" is very promising to improve human health through modulation of 
acetylcholine esterase (AChE) activity. The results of this project have direct implications for 
improving cognitive function, managing neuro-degenerative diseases, and potentially for general well-
being. The application of increased AChE enzyme activity to human health can be understood through 
the following aspects: 
 Neuroprotection and management of neurodegenerative diseases: 

Elevated AChE activity may be particularly associated with neurodegenerative diseases such as 
Alzheimer's disease and Parkinson's disease, in which decreased acetylcholine levels contribute to 
cognitive impairment and motor dysfunction. By enhancing AChE activity, the balance between 
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degradation and neurotransmitter availability can be restored, potentially slowing disease progression 
and improving quality of life 
 Natural approaches to mental health: 

Identifying plants like Ashwagandha with high AChE activity opens the door to natural interventions 
for neurological health. Incorporating these herbs into a diet or supplement can provide a holistic and 
gentle approach to supporting brain health, potentially reducing the need for pharmacological 
interventions more positive products. 
 Herbal medicine and traditional knowledge: 

The project is consistent with the principles of herbal medicine and traditional knowledge, tapping into 
the rich heritage of Indian medicinal plants. By validating the effectiveness of these herbs through 
scientific analysis, the project has bridged the gap between ancient wisdom and modern research, 
potentially leading to an integrative medical practice based on on evidence [27].  
 Drug development and targeted therapy: 

On the other hand, the identification and characterization of AChE inhibitors, such as those isolated 
from Andrographis paniculata, offers the opportunity to develop targeted drugs. These inhibitors can 
be further optimized, potentially generating new drugs that modulate AChE activity in a controlled 
and specific manner for therapeutic benefit. 
 Preventive medical measures: 

The project also highlights the potential of using AChE activity as a biomarker for preventive health 
measures. Monitoring AChE levels can provide insight into cognitive health and enable early 
intervention before severe cognitive impairment occurs.  
In summary, the project results offer a multifaceted approach to improving human health through the 
regulation of AChE activity. From natural dietary interventions to drug development to preventive 
health strategies, the results of this project could improve cognitive function, reduce the burden of 
neurodegenerative disease and help improve comprehensive health care measures.  
(B) The application of Acetylcholin Esterase (AChE) enzyme inhibitors, especially through the AChE 
inhibitor isolated from Andrographis Paniculate, has great potential in improving human health, 
especially in the context of mental health, cognitive function and management of neurodegenerative 
disorders. This application comes from the results of the project "Comparative analysis of Acetylcholin 
Esterase activity and isolation as well as properties of Acetylcholin Esterase inhibitors from Indian 
medicinal plants" [28]. 
 Management of neurological disorders: 

Inhibition of AChE plays a central role in the management of neurological disorders such as 
Alzheimer's disease and Parkinson's disease. In Alzheimer's disease, the accumulation of acetylcholine 
due to AChE inhibition enhances cholinergic transmission, potentially improving cognitive function 
and memory. The AChE inhibitor from Andrographis Paniculata may help slow cognitive decline and 
improve quality of life for people with such a disorder. 
 Mood and mental health disorders: 
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Cholinergic imbalances have been linked to mood disorders such as depression and anxiety. 
Modulation of AChE activity through inhibition may impact neurotransmitter systems that influence 
mood and emotional well-being. AChE inhibitors may serve as an adjuvant therapy in the management 
of these conditions. 
 Age-related cognitive decline: 

As people age, cognitive function naturally declines. AChE inhibitors can counteract this decline by 
maintaining optimal acetylcholine levels. Regular consumption of an AChE inhibitor may contribute 
to improved cognitive aging and better memory retention [29].  
 Phytotherapy and natural remedies: 

Andrographis Paniculata's AChE inhibitor is consistent with the growing interest in herbal medicine 
and natural remedies. As a plant-based compound, it promises fewer side effects than synthetic drugs. 
This may appeal to those looking for alternative and complementary approaches to health and fitness. 
 Integrative therapy: 

AChE inhibitors can be integrated into holistic therapies that address both physical and mental health. 
Integrative medicine can exploit the potential benefits of this compound in various health aspects. 
 Future drug development: 

The knowledge gained from this project can contribute to the development of drugs based on the AChE 
inhibition mechanism. The identified compound can serve as a template for the design and synthesis 
of more potent and selective AChE inhibitors for clinical use. 
 Meaning of public health: 

The results of the project could have an impact on public health policies, especially in aging societies. 
Inhibition of AChE as a preventive measure may reduce the burden of cognitive impairment on health 
care systems and improve the overall quality of life of aging populations. In conclusion, the application 
of the AChE inhibitor isolated from Andrographis Paniculata has gone beyond the laboratory 
framework to offer promising avenues for improving human health and well-being. From managing 
neurodegenerative diseases to improving cognitive function and mental health, this compound shows 
the potential of natural remedies to address complex health challenges. The lessons from this project 
contribute to a larger story of holistic and personalized wellness approaches that aim to enhance 
people's vitality throughout life [30].  
CONCLUSION 
In summary, this comprehensive comparative review explored the complex field of Acetylcholin 
Esterase (AChE) activity, isolated and characterized the AChE inhibitor from Indian herbal medicine, 
with emphasis on applications. their potential to improve human health. Careful investigation revealed 
that among selected Indian medicinal plants, Ashwagandha (Withania somnifera) exhibited superior 
strength in terms of AChE enzyme activity, highlighting its importance as a potential source for AChE 
enzyme activity. Explore further in the field of neuro-degenerative disorders and cognitive 
enhancement. 



31 
 

 
 
 

Furthermore, the isolation and subsequent characterization of the AChE inhibitor from Panic 
Andrographis opened a promising avenue for therapeutic interventions. The isolated compound's 
ability to inhibit AChE was demonstrated by rigorous testing, including gas chromatography-mass 
spectrometry (GC/MS), providing compelling evidence of its marked inhibitory effect. . This 
groundbreaking discovery not only pushes the boundaries of natural product drug development, but 
also highlights the untapped potential of native flora to fight neurodegenerative diseases and improve 
health cognitive decline. The implications of these findings resonate deeply in the field of human 
health. The identification of Ashwagandha's increased AChE activity opens the door for further 
research into its neuroprotective properties, suggesting possible therapeutic strategies for conditions 
such as Alzheimer's and Parkinson's. Furthermore, the AChE inhibitor from Andrographis Paniculata 
offers a ray of hope for the design of targeted interventions that can ameliorate cholinergic imbalances, 
paving the way for innovative therapeutic modalities in neuroscience study and more. . 
Basically, this comparative analysis overcomes the limitations of traditional medicine research by 
combining enzymes, phytochemistry and pharmacology. The new insights not only highlight the 
potential of Ashwagandha and Andrographis Paniculata to influence the dynamics of Acetylcholin 
Esterase but also underscore the larger story of harnessing nature's abundant resources to address these 
challenges complex for human health. As the scientific community sets out to harness these 
discoveries, they are poised to chart a path toward integrative medicine that combines ancient wisdom 
with contemporary scientific methods, ultimately identifying a vision of therapeutic interventions to 
improve human health.  
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