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ABSTRACT 

β-asarone is essentially isolated from the “Acorus species” and “Guatteria gaumeri Greenman”. β-

asarone is an extensively studied phytochemical. β-asarone has significant pharmacological action 

reported by preclinical studies. The goal of the thorough review is to examine every piece of knowledge 

about β-asarone's Isolation, biosynthesis, analytical techniques, and pharmacological activities. The 

review delves extensively into the stages that plants' enzymes take to synthesize β-asarone. It can be 

biosynthesised via the Shikimate Pathway. Ultrasonic-assisted extraction, Chromatotron method, 

Soxhlet extraction, and other methods can be employed to extract and isolate β-asarone from different 

plant parts and other medicinal products. Furthermore, the review addresses the identification and 

characterization of β-asarone through a range of analytical methods, including GC-MS, HPLC, HPTLC, 

and others. The β-asarone could be evaluated quantitatively and qualitatively using these methods. The 

compound has characteristics that include neuroprotective, anti-depressant, anti-Alzheimer, and 

genotoxic, which are useful in pharmacology and toxicology. To improve understanding of biological 

activities, β-asarone isolation, and other subjects, a wealth of new information is included. establishing 

the most of each aspect for upcoming investigations will be greatly aided by this.   
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1. INTRODUCTION 

When extracting essential oil components 

from herbal compounds, β-asarone is the 

most bioactive compound found. It is 

primarily sourced from Acorus calamus and 
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is present in roots, leaves, rhizomes, and 

essential oils. This compound belongs to the 

phenylpropanoids class and has different 

ploidy levels. The tetraploid variety is 

widespread in countries like India, 

Singapore, Taiwan, Japan, Thailand, 

Indonesia, and Russia. Acorus calamus is a 

perennial semi-aquatic plant valued in 

traditional medicine. β-asarone has been 

studied for its potential medicinal 

properties, especially its effects on the 

central nervous system, despite concerns 

about its genotoxic and mutagenic effects 

[1-4]. 

1.1 Organoleptic Properties of β- Asarone  

Organoleptic characteristics are evaluated 

based on sensory impressions. In 

pharmaceutical assessment, this includes 

attributes like color, taste, size, form, and 

unique features such as texture and touch. 

The characteristics of β-asarone are detailed 

in Table 1 [5]. 

1.2 Physicochemical Profile of β- Asarone  

Physicochemical characterization seeks to 

define the Chemical and Physical properties 

such as identification, purity, stability, 

and quality of the substance to determine its 

potential effects. Some of the 

Physicochemical profiles of β-asarone are 

shown in Table 2 [6-8]. 

Table 1: Organoleptic Properties of β-asarone 
Color Light Brownish Yellow (Buff) color 
Odour Aromatic 

Texture  Fine having tiny fibers present 
Taste Sharp strong Pungent  

 
Table 2: Physicochemical Profile of β-asarone 

Structure 

 
IUPAC Name Cis-2,4,5-trimethoxy-1-allyl phenyl 

Molecular Formula C12H16O3 
Molecular Weight 208 g/mol 

Melting Point 60-65°C 
Boiling Point 264-267°C 

logP 3.406 
Solubility Soluble in n- hexane. 

 

2. BIOSYNTHESIS  

β-asarone is a phenylpropene found in 

various medicinal plants through the 

shikimate pathway. Erythrose 4-phosphate 

(E4-P) and phosphoenolpyruvate (PEP) can 

both be converted into chorismate with the 

help of six enzymes that catalyze seven 

distinct reactions. Additionally, three more 

enzymes are involved in further reactions 

during the biosynthesis process [9, 10]. 
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Figure 1: Biosynthetic Pathway of β-asarone [11] 

 

3. EXTRACTION TECHNIQUES 

3.1. Conventional Solvent Extraction of 

Acorus calamus [AC]   

0.5 or 1 gram of ground AC was mixed with 

50 milliliters of ethanol and kept at 40-45°C 

for 30 minutes. The extract was then filtered 

and purified using chromatography. NMR, 

IR, and UV spectroscopy were used to 

confirm the identity of the purified β-

asarone [12].  

3.2. Acorus calamus  extraction by 

Ultrasonic-Assisted Extraction 

Technique        

The ultrasonic-assisted extraction used the 

same solvent volume, duration, and solid-to-

solvent ratio as conventional extraction. A 

20 kHz ultrasonic probe with a 1.0 cm tip 

diameter was used, positioned 1.0 cm below 

the solvent surface. Sonication power was 

set at 30%, 50%, and 70%, resulting in 

power densities of 471.2, 981, and 1571.6 

Wdm-3, respectively. The extraction 

procedures were the same as the 

conventional approach [12].  

3.3. Extraction of P. sarmentosum 

Roxburgh 
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After splitting the P. sarmentosum plant 

specimens into their leafy parts, stems, 

roots, and fruits, an electric grinder (SM-

100) was used to pulverize them. The 

powdered material was macerated with 99% 

ethanol, 50% ethanol, and water solvents at 

60°C for 48 hours as part of the extraction 

process. After filtering, each of the resultant 

extracts was dried by solvent evaporation in 

a rotary evaporator called R-100 set at 40°C. 

PS stood for P. sarmentosum, L for Leaves, 

S for Stems, R for Roots, F for Fruits, and 

EW for Ethanol: Water (50:50), with E 

standing for Ethanol [13]. 

3.4. Simple Distillation Method (Aqueous 

extract)  

A 500 mL round-bottom flask was filled 

with 150g of shade-dried and coarsely 

powdered Acorus calamus  rhizome. 

Approximately 400 mL of water was added 

to the flask, and the resulting mixture was 

extracted over 24 hours in a water bath kept 

at a temperature lower than 80°C. After 

filtering the mixture, a dark brown residue 

was obtained. The filtrate was then 

concentrated and evaporated until 

completely dry. The resulting residue was 

kept for further examination, and the 

percentage recovery was between 99.63-

100.64% [14]. 

3.5. Soxhlet Extraction (ethanolic extract 

and ethyl acetate)  

A 150g of dried and roughly ground Acorus 

calamus  rhizome was placed in a Soxhlet 

extractor with 600 ml of ethanol/ethyl 

acetate. A 1-liter round-bottom flask in a 

water bath was connected to the extractor's 

base via a condenser and water bath. To 

enable the directed flow of the condensed 

alcohol/ethyl acetate onto the stuffed 

material, the dried powder was first 

compressed using filter paper and placed 

inside a thimble. The extraction process was 

conducted with great care to keep the water 

bath temperature below 100°C. This process 

involved continuous boiling for 48 hours. 

Afterward, a rotary evaporator was utilized 

to evaporate the extract at a lower pressure. 

After being dried in a desiccator, the 

finished product was put in a freezer and 

sealed in an airtight jar for later use [14]. 

 3.6. Supercritical fluid / Supercritical 

carbon dioxide (SC-CO2) extraction  

The supercritical fluid extraction method 

was implemented for obtaining the oil from 

the rhizomes of Sweet Flag (AC L.) under 

various pressures (100, 150, and 200 bar) 

and temperatures (45, 55, and 65℃) for an 

uninterrupted dynamic extraction time of 

120 minutes [15]. 

3.8. Isolation of β-asarone    

Thin Layer Chromatography (TLC) to 

analyze Phytoconstituents from ethanol 

extracts of Acorus. The rhizome extract 

underwent vacuum liquid chromatography 

(VLC) over silica gel, using a gradient 

solvent system of hexane and ethyl acetate. 

The most active fraction was further 
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separated using TLC, yielding 15.6 mg of a 

yellow oil compound with high purity [16].  

4. ANALYTICAL TECHNIQUES 

Pharmaceutical analysis is vital for 

maintaining high standards in drug 

formulations. As the pharmaceutical sector 

expands globally, there is a growing need for 

advanced analytical techniques. 

Technological developments have led to 

faster analysis, improved precision, and 

lower costs. These methods analyze various 

constituents, including bioactive 

compounds in plant extracts. Plants are 

valued for their pharmacological activities, 

and their bioactive compounds are identified 

in different plant parts for medicinal use. 

Detection techniques such as FTIR, NMR, 

and MS are used alongside extraction 

processes like HPLC, TLC, HPTLC, and 

OPLC [17, 18]. 

Table 3: Different Analytical Methods for β-asarone 
Sr. 
No. 

Methods Description Results Ref. 
Stationary Phase Mobile Phase Wavelength 

1. 
 

HPLC 
 

Agilent 5 µm T-C-18(2) 
250 × 4.4 mm 

Methanol: water (80:20 
v/v) 

251 nm Rt: 5.43 min. 19 

C-18 Gemini, 250 × 4.6 
nm, 5µm 

Acetic acid: alcohol (1:3 
v/v) 

210 nm Rt: 7.14 min. 20 

C-18 column (250 × 4.6 
mm, 5µm) 

 

0.1 % Phosphoric acid: 
Acetonitrile: Methanol 

(50:40:10 v/v/v) 

210nm Rt: 11.89 min. 
 

21 

2. HPTLC HPTLC plate 5 × 10 cm, 
precoated with silica gel 60 

F254 

Toluene: Ethyl acetate: 
Acetic acid (90:10:2 

v/v/v) 

254nm, 366nm Rf: 0.38 22 

Silica gel 60 F254 

20 × 10 cm 
Toluene: Ethyl acetate 

(93:7 v/v) 
313nm Rf: 0.55 23 

HPTLC plate 20 × 10 cm, 
precoated with silica gel 60 

F254 TLC Plate 

Toluene: Methanol: Tri-
ethyl amine (9.2:0.5:0.3 

v/v/v) 

282nm 
 

Rf: 0.81 24 

3.  TLC Precoated Silica gel 60 
F254 

 

n-hexane: ethyl acetate 
(8:2 v/v) 

UV chamber 
254nm 

Rf:  0.66 
 

25 

Chloroform: Methanol 
(9:1v/v) 

UV chamber 
254nm 

Rf: 0.42 26 

4 GC-MS Rtx-5 capillary column 
(5% biphenyl) 

Nitrogen: 1.18mL/min 
for 10 min. 

Flame ionization Rt: 6.8 min. 14 
 

Column: HP-5 MS, 
30×25mm ID. 0.25µm 

thick film 

Helium: 1.3mL/min Mass Selective 
Detector 

Rt:  6.7min. 27 

 

5. PHARMACOLOGICAL AND 

TOXICOLOGICAL ACTIVITIES 

5.1. Pharmacological Effects 

5.1.1. Neuroprotective 

When rats were given a 50% ethanolic 

rhizome extract at a dose of 25 mg/kg for 10 

days while additionally receiving 

acrylamide, the amount of acrylamide-

induced neurotoxicity in the rats was 

minimized. This reduction was measured by 

figuring out the degree of limb paralysis. 

Additionally, the elevated receptor for 

dopamine content and lowered glutathione 

levels returned to normal as a result of this 

treatment [28]. 

5.1.2. Anti-depressant 

After being injected into laboratory rats for 

seven days, an extract made with methanol 
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of Acorus calamus containing 50–100 

mg/kg demonstrated dose-dependent 

antidepressant effects with a potency 

equivalent to 5 mg/kg imipramine [28]. 

5.1.3. Anti-Alzheimer 

Acetylcholinesterase (AChE) was found to 

be inhibited by both β-asarone. On the other 

hand, rats that suffered from long-term 

exogenous corticosterone-induced 

impairment of memory, after receiving β-

asarone therapy demonstrated improved 

geographical learning and memory. β-

asarone was found to reduce an 

overexpression of Bax (apoptotic protein) in 

the hippocampus [29]. 

5.1.4. Anti-Parkinson 

The treatment with β-asarone improved 

Parkinsonism in rats exposed to 6-

hydroxydopamine (6-OHDA), a neurotoxin 

affecting dopamine-producing cells. 

Parkinson's disease is mainly caused by the 

breakdown of dopamine receptor cells in the 

substantia nigra, leading to increased Alpha-

synuclein expression and persistent 

neuroinflammation. β-asarone reversed the 

6-OHDA-induced changes in cell markers 

and dopamine metabolites [29]. 

5.1.6. Anti-hyperlipidemic 

A significant hypolipidemic effect was seen 

with oral administration of the Acorus 

calamus rhizome 50% ethanol extract at 

amounts of 100 and 200 mg/kg as well as the 

extract's isolated saponins at a dose of 10 

mg/kg. On the other hand, the aqueous 

extract didn't show hypolipidemic effects 

until 200 mg/kg. Furthermore, α-Asarone, 

which is derived from the rhizomes of 

Acorus, demonstrated hypolipidemic effects 

in mice [30]. 

5.1.8. Antioxidant  

The treatment of β-asarone (20 & 30 mg/kg 

via the oral route for 30 days) reversed 

decreased antioxidant levels and increased 

lipid peroxidation caused by a high-fat diet 

in rats. However, it may not change elevated 

indicators of oxidative stress in the 

hippocampal regions of SAMP-8 mice, 

which mimic Alzheimer's disease [29]. 

5.2. Toxicological Effects  

5.2.1. Chronic toxicity  

In this study, 12-day-old male B6C3F1 pre-

weanling mice were given β-asarone at a 

single dose of 52 mg/kg or multiple doses of 

roughly 1 mg on days 1, 8, 15, and 22. Mice 

developed hepatomas at 10 months for a 

single shot and 13 months for subsequent 

doses. Autopsies at 10 months after a single 

dose of β-asarone (156 mg/kg) revealed no 

hepatoma development, even after 

pretreatment with the sulfotransferase 

inhibitor pentachlorophenol. These results 

suggest that β-asarone may be involved in 

the development of hepatocellular cancer 

[29].  

5.2.2. Mutagenicity  

The term "mutagenicity" refers to the 

process that leads to mutations within an 

individual gene or an entire set of genes. In 
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the Ames test, the mutagenic effects of β-

asarone were observed in the S. 

Typhimurium strain TA-100 only when S9 

metabolic activation was present. 

Additionally, the β-asarone side-chain 

epoxide metabolites demonstrated 

mutagenicity [29]. 

5.2.4. Teratogenicity 

The outcomes of the trials showed that, in 

the chicken embryo test, eggs treated with β-

asarone showed 100% mortality, suggesting 

the existence of teratogenicity. On the other 

hand, α-asarone caused embryotoxicity at 

doses of 15 to 60 mg/kg and maternal 

toxicity at 60 mg/kg when it was given p.o. 

to pregnant mice at doses of 5, 15, 30, and 

60 (mg/kg) during days 6 to 15 of gestation. 

This led to fetal malformations such as 

hydrocephaly, extra ribs, club feet, and cleft 

lips. These results point to the possible 

teratogenic impact of β-asarone; however, 

additional in-vivo investigations are 

necessary [30].  

6. CONCLUSION  

There is an intriguing paradox with β-

asarone. Even with well-established 

methods for isolation and analysis, as well 

as fascinating preclinical evidence pointing 

to a wide range of pharmacological 

properties, its proven carcinogenicity still 

stands in the way. The suggested 

biosynthesis pathways provide a direction 

for further research, which might result in 

the creation of safer derivatives. To entirely 

figure out β-asarone pharmacological 

characteristics and reduce any potential 

toxicity, more research is necessary. 

To verify its safety and efficacy profile, 

future research should give priority to in 

vivo studies at well-defined dosages. At that 

point, it will be secure to assess β-asarone's 

actual therapeutic potential. 
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