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ABSTRACT 

The plants are utilized for therapeutic benefits in various diseases. The interest in the analysis of conventional medicinal plants has 

grown significantly on a global scale in recent years.  As the field of computer mechanics developed, in silico techniques like 

network analysis and the pharmacological basis of commonly used medicinal herbs actions are developed. In this technique, 

pharmacokinetic screening, in silico screening, and network pharmacology have been utilized to explain the method in which 

medicinal plants work. Even before in vivo and in vitro testing begin, the majority of candidate compounds with unwanted 

features can be sorted out through the use of in silico studies in the early phases of drug development. Spilanthes acmella is 

known for its traditional medicinal applications. Spilanthes acmella has a long record of use as a spice, antimicrobial, antifungal, 

and antimalarial, as well as a treatment for TB, flu, cough, toothache, and rabies. Therefore, the present study focuses on the 

application of  the in silico Swiss ADME device for the Pharmacological features of Spilanthes acmella. Researchers can use the 

findings of these studies for additional in vitro and in vivo investigations to find the pharmacological basis of traditional medicinal 

plants. 

Keywords: Swiss ADME, Medicinal plant, pharmacological properties, phytochemicals, Spilanthes acmella. 

1. INTRODUCTION: 

With a wealth of therapeutic and medicinal elements, Spilanthes acmella is an important plant for medicine that occurs over the 

world's tropical and subtropical climates. The main components, "spilanthol" and "acmellonate," can cause sweating and are 

sometimes administered to reduce toothache pain. Treatment of rheumatism, sialagogue for stammering, tongue paralysis, 

antipyretic, sore throat, and gum infections are some of the other significant traditional applications of this herb [1]. Spilanthes 

acmella has a long tradition of use as a spice, antiseptic, antifungal, and antimalarial. It is also used as a treatment for rabies, TB, 

cough, toothache, and flu. Common uses include antibacterial and anti-inflammatory properties. Over the past 50 years, it has lots 

of health benefits due to its bioactive components.  Traditional medicines have become more and more popular [2]. It belongs to 

the “Asteraceae” family, containing alkyl amides, Alkyl amides have significant biological activities, including pharmacological 

effects. Supercritical fluid extraction (SFE) enhances bioactive compound recovery [3,4]. The plant is known for its traditional 

medicinal applications, Although While this herb is native to Brazil, it is particularly popular in Borneo, Malaya, Africa, India, Sri 

Lanka, North Australia, and America. The flower heads have the strongest flavor, with a tingling, itching, numbing, and salivary 

sensation, although the entire plant is poorly bitter [5]. One of the most important and critical problems facing current 

pharmaceutical science is the development of new, highly safe, and effective treatments. The primary obstacles to current 

pharmaceutical research and development are their high cost [6,7].Billions of dollars must be invested by large drug companies on 

new medication research projects. These efforts often have very little chance of success, and there is very little possibility that the 

created medication will reach the pharmaceutical sector and make a profit [6,8]. In the pharmaceutical sector, finding a balance 

between risk and reward has been and continues to be a significant challenge [8]. Safety and efficacy issues, which are in part 

caused by toxic (side) effects and absorption, distribution, metabolism, and excretion (ADME) features, usually correspond to a 

new drug's ability of entering the pharmaceutical market[9,10]. Even before in vivo and in vitro testing start, the majority of 

candidate compounds with undesirable characteristics can be sorted out through the use of in silico inquiries in the initial stages of 

drug development.[11,12]. In addition to save the lives of millions of lab animals, this may significantly cut down on work, time, 

and money costs. This work's primary objective is a thorough in silico evaluation of Salubrinal's and other structural analogues' 

ADME features [13,14]. 
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2. Materials and Methods 

2.1. Swiss ADME: 

To determine the individual ADME behaviors of the compounds from the Swiss Institute of Bioscience (http://www.sib.swiss), 

the Swiss ADME system (www.swissadme.ch) was accessed utilizing a web server that shows the Swiss ADME Submission page 

in Google Spilanthes acmella. The simple molecular input line entry system (SMILES) defines the list, which has several inputs 

with one input molecule per line. The results are displayed for each molecule in tables, graphs, and an Excel spreadsheet (Egan et 

al., 2000)[15]. 

2.2. Structure and bioavailability radar: 

Using classical SMILES, the first part showed the two-dimensional chemical structure. The bioavailability sensor provides a first 

assessment of the similarity to drugs of the drugs of interest. The ideal physicochemical area the pink area represents each feature 

that is anticipated to be orally bioavailable. There are six physicochemical properties taken into account. Specifically, LIPO means 

lipophilicity, SIZE for size, POLAR for polarity, INSOLU for insolubility, INSATU for insaturation, and FLEX for flexibility.  

Size: MW between 150 and 500 g/mol, polarity: TPSA between 20 and 130 0A2, solubility: log S not greater than 6, saturation: 

fraction of carbons in the hybridization of sp3 not less than 0.25, flexibility: no more than 9 rotatable bonds, and lipophilicity: 

XLOGP3 between 0.7 and + 5.0(Daina et al., 2017)[16]. 

2.3. Physicochemical properties: 

This section involves clean molecular and physicochemical properties like molar refractivity, TPSA, fraction csp3, number of 

rotatable bonds, number of H-bond supporters, number of H-bond donors, molecular weight, number of heavy atoms, number of 

aromatic heavy atoms, and molar refractivity. The values were obtained using Open Babel version 2.3.0.(Daina et al., 2017 & 

O’Boyle, 2011)[16,17]. 

2.4. Lipophilicity: 

One of the most important factors in medication design and discovery is lipophilicity. (Leeson & Springthorpe, 2007)[18] due to 

the fact that it improves medicinal chemistry's most useful and educational physicochemical property.(Testa et al., 2000)[19]. It 

can be shown directly as distribution coefficients (log D) or Partition coefficients (log P) represent the partitioning behavior of a 

non-ionized solute in a system comprising water and an immiscible organic solvent, as indicated by log P[20]. An increased 

affinity for lipophilic environments is associated with elevated log P values. (Arnott & Planey, 2012)[21]. Swiss ADME offers 

five publicly available models—XLOGP3, WLOGP, MLOGP, SILICOS-IT, and iLOGP—to analyze a compound's lipophilicity 

of character. XLOGP3, a structure involving a knowledge-based library and correction factors (Cheng, 2007)[22],  WLOGP is the 

use of a fragmental system with a totally atomic strategy.(Wildman and Crippen, 1999)[23]. Using 13 chemical descriptors, 

MLOGP, a precursor of the topological approach, suggested a linear relationship. (Moriguchi et al., 1992 & Moriguchi et al., 

1994)[24,25] iLOGP, a physics-based technique utilizing the generalized-born and surface area of solvents (GB/SA) model to 

determine the free energies of solvation in n-octanol and water; SILICOS-IT, a mongrel technique that uses 7 topological 

descriptors & 27 pieces; The consensus log P o/w is the average of the numbers of the values predicted by the five proposed 

methods.(Daina et al, 2017)[26]. 

2.5. Solubility: 

The pressure, temperature, and the solvent used each have an important effect on a compound's bioavailability. The level of 

stability at which adding extra solute does not increase the amount present in the solution is known as the saturation concentration. 

(Lachman et al., 1986 & Savjani et al., 2012)[27]. When a drug's maximum dose strength dissolves in 250 milliliters or less of 

water-based solution with a pH between 1 and 7.5, it is said to be extremely soluble. Swiss ADME includes two geometric 

methods for estimating water solubility. The first is the use of the ESOL model (Solubility class: Insoluble<-10 poorly<-6, 

moderately<-4 soluble<-2 very<0<-10 poorly<-6, moderately<-4 soluble<-2very<0<-10 poorly<-6, and moderately<-4 soluble<-2 

very<0 are the specifications for the Log S Scale. 

2.6. Pharmacokinetics: 

The border is found in an area with good qualities for GI absorption on a plot of two identified descriptors, ALOGP and PSA, 

respectively. The Egan egg, which is used to evaluate the predicted power of the model for GI passive absorption and predictions 

for brain access by passive diffusion, is an elliptical region that is most populated by well-absorbed molecules. Finally, the 

BOILED-Egg (Brain or Intestina L Estimate D permeation predictive model) is laid. The BOILED-Egg model offers a fast, 
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spontaneous, efficient, and noisy technique for predicting passive GI absorption that is helpful for drug design and discovery.(Di 

et al., 2012 & Brito-Sanchez et al., 2015)[28].  CYP isoenzymes biotransform within 50–90% of pharmaceutical substances from 

CYP's five major variants: CYP1A2, CYP3A4, CYP2C9, CYP2C19, and CYP2D6. P-gp, which is widely distributed and found in 

the intestinal epithelium, transports antibiotics from the brain's capillary endothelial cells back into the capillaries and back into 

the intestinal lumen. (Ogu & Maxa, 2000 and Ndombera et al., 2019)[29,30]. With a 10 fold CV of ACC=0.72/AUC=0.77 and an 

external ACC=0.88/AUC=0.94 for the P-gp substrate, the SVM model was created on 1033 compounds (training set) and 

analyzed on 415 molecules (test set). With a 10-fold CV of ACC=0.83/AUC=0.90 and an external ACC=0.84/AUC=0.91, the 

SVM model for the Cytochrome P-450 1A2 inhibitor molecule was generated using 9145 molecules (training set) and analyzed on 

3000 molecules (test set). With a 10 fold CV of ACC=0.80/AUC=0.86 and an external ACC=0.80/AUC=0.87, the SVM model for 

the Cytochrome P-450 2C19 inhibitor molecule was constructed on 9272 molecules (training set) and evaluated on 3000 

molecules (test set). The SVM model for the Cytochrome P-450 2C9 inhibitor chemical was created on 5940 molecules (training 

set) and assessed on 2075 molecules (test set) with a 10-fold CV of ACC=0.78/AUC=0.85 and an external ACC=0.71/AUC=0.81.  

The SVM model for the Cytochrome P-450 2D6 inhibitor molecule was created using 3664 molecules (training set) and analyzed 

on 1068 molecules (test set), with a 10-fold CV of ACC=0.79/AUC=0.85 and an outside ACC=0.81/AUC=0.87. The SVM model 

for the Cytochrome P-450 3A4 inhibitor compound was developed on 7518 molecules (training set) and verified on 2579 

molecules (test set) with a 10-fold CV of ACC=0.77/AUC=0.85 and an external ACC=0.78/AUC=0.86. 

2.7. Medicinal chemistry: 

The objective of these sections is for helping medical pharmacists in their continuous search for new medicines. The molecules 

known as PAINS (Pan Assay Interference Compounds, frequent hitters, or promiscuous compounds) exhibit strong reactions in 

assays regardless of the protein targets; in particular, these compounds are said to be active in a wide range of assays, which may 

serve as possible options for additional research. If the compound contains such units under evaluation, Swiss ADME issues a 

warning.(Baell & Holloway, 2010)[31]. In high throughput screening (HTS), the idea of lead likeness is intended to create leads 

with extraordinary affinity, enabling the exploitation of extra interactions during the lead optimization stage. Chemical changes to 

leads are expected to lower their size and enhance their lipophilicity, making them less hydrophobic than compounds that match 

drugs. The optimization of lead has been performed using a rule-based methodology with molecules ranging in molecular weight 

from 100 to 350 Da and C log P from 1 to 3.0. Many people believe that these molecules are better than those of drug-like 

compounds and, thus, lead-like (Hann & Keseru, 2012 Teague et al., 1999)[32,33]. 

 

Figure 1: Model of the Phytoconstituents in Boiled Eggs of Spilanthes acmella. 
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3. Result  

Table 1: General Characteristics of Phytoconstituents of Spilanthes acmella. 

 

 

 

Sr. 

No 

Small 

molecule 

Pub 

chem ID 

Molecular 

formula 

Canonical SMILES Molecular 

weight 

 (in g/mol) 

1 Phenalics 996 C6H6O C1=CC=C(C=C1)O 94.11 

2 coumarin 323 C9H6O2 C1=CC=C2C(=C1)C=CC(=O)O2 146.14 

3 Triterpenoid 4516774 C30H48O7

S 

C[C@]12CC[C@@H]([C@@]([C@@H]1CC[C@@]3([C@@H]

2CC=C4[C@]3(CC[C@@]5([C@H]4CC(CC5)(C)C)C(=O)O)C)C

)(C)COS(=O)(=O)O)O 

552.8 

4 Sitostenone 5484202 C29H48O CC[C@H](CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]1(CC[C

@H]3[C@H]2CCC4=CC(=O)CC[C@]34C)C)C(C)C 

412.7 

5 2E,6E,8E-

decatrienoic 

acid 

5312367 C10H14O2 C/C=C/C=C/CC/C=C/C(=O)O 166.22 

6 Isobutyramide 68424 C4H9NO CC(C)C(=O)N 87.12 

7 Stearic acid 5281 C18H36O2 CCCCCCCCCCCCCCCCCC(=O)O 284.5 

8 n-

Hexadecanoic 

acid 

985 C16H32O2 CCCCCCCCCCCCCCCC(=O)O 256.42 

9 Tetradecanoic 

acid 

11005 C14H28O2 CCCCCCCCCCCCCC(=O)O 

 

228.37 

10 3-Carene 26049 C10H16 CC1=CCC2C(C1)C2(C)C 136.23 

11 Steroids 1390823

53 

C26H44N2

O 

C[C@H]([C@@H]1CC[C@H]2[C@]1(CC[C@@H]3[C@@H]2C

C=C4[C@]3(CC[C@@H](C4)N(C)C)C)C)N(C)C(=O)C 

400.6 

12 Alpha-

caryophyllene 

5281520 C15H24 C/C/1=C\CC(/C=C/C/C(=C/CC1)/C)(C)C 204.35 

13 Thymol 6989 C10H14O CC1=CC(=C(C=C1)C(C)C)O 150.22 

14 Germacrene 

D 

5317570 C15H24 C/C/1=C\CCC(=C)/C=C/[C@@H](CC1)C(C)C 204.35 

15 triterpenoid 451674 C30H48O7

S 

C[C@]12CC[C@@H]([C@@]([C@@H]1CC[C@@]3([C@@H]

2CC=C4[C@]3(CC[C@@]5([C@H]4CC(CC5)(C)C)C(=O)O)C)C

)(C)COS(=O)(=O)O)O 

552.8 

16 Glycoside 637579 C29H44O1

2 

C[C@@H]1[C@H]([C@H]([C@H]([C@@H](O1)O[C@H]2C[C

@@H]([C@@]3([C@@H]4[C@@H](CC[C@]3(C2)O)[C@@]5(

CC[C@H]([C@]5(C[C@H]4O)C)C6=CC(=O)OC6)O)CO)O)O)O

)O 

584.7 

17 Anthraquinon

e 

6780 C14H8O2 C1=CC=C2C(=C1)C(=O)C3=CC=CC=C3C2=O 208.21 

18 Iridoid 453214 C20H24O1

2 

COC(=O)C1=CO[C@H]([C@H]2[C@@H]1C=C[C@@]23C=C(

C(=O)O3)CO)O[C@H]4[C@@H]([C@H]([C@@H]([C@H](O4)

CO)O)O)O 

456.4 

19 proline 145742 C5H9NO2 C1C[C@H](NC1)C(=O)O 115.13 

20 Lycopene 446925 C40H56 CC(=CCC/C(=C/C=C/C(=C/C=C/C(=C/C=C/C=C(/C=C/C=C(/C=

C/C=C(/CCC=C(C)C)\C)\C)\C)/C)/C)/C)C 

536.9 

21 Estragole 8815 C10H12O COC1=CC=C(C=C1)CC=C 148.2 

22 p-Cymene 7463 C10H14 CC1=CC=C(C=C1)C(C)C 134.22 

23 alpha-Pinene 6654 C10H16 CC1=CCC2CC1C2(C)C 136.23 

24 3-Carene 26049 C10H16 CC1=CCC2C(C1)C2(C)C 136.23 

25 Palmitic acid 985 C16H32O2 CCCCCCCCCCCCCCCC(=O)O 256.42 
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Table 2: Lipophilicity of the Phytoconstituents of Spilanthes acmella. 

Sr. No. Small molecule Ilogp XLOGP3 WLOGP MLOGP SILICOS-IT Consensus Log 𝑷𝟎/𝒘 

1 Phenalics 1.24 1.46 1.39 1.45 1.50 1.41 

2 coumarin 1.75 1.39 1.79 1.65 2.50 1.82 

3 Triterpenoid 2.97 5.88 7.11 4.37 3.64 4.80 

4 Sitostenone 4.99 9.30 8.23 6.62 7.63 7.36 

5 2E,6E,8E-decatrienoic acid 2.30 2.49 2.54 2.29 2.09 2.34 

6 Isobutyramide 1.04 0.18 0.13 0.08 -0.28 0.23 

7 Stearic acid 4.30 8.23 6.33 4.67 6.13 5.93 

8 n-Hexadecanoic acid 3.85 7.17 5.55 4.19 5.15 5.20 

9 Tetradecanoic acid 3.32 6.11 4.77 3.69 4.37 4.45 

10 3-Carene 2.63 4.38 3.00 4.29 2.79 3.42 

11 Steroids 4.37 5.26 5.36 4.63 3.87 4.70 

12 Alpha-caryophyllene 3.29 4.55 5.04 4.53 3.91 4.26 

13 Thymol 2.32 3.30 2.82 2.76 2.79 2.80 

14 Germacrene D 3.31 4.74 4.89 4.53 4.01 4.30 

15 triterpenoid 2.97 5.88 7.11 4.37 3.64 4.80 

16 Glycoside 3.18 -1.70 -1.51 -1.11 -0.97 -0.42 

17 Anthraquinone 1.94 3.39 2.46 1.86 3.56 2.64 

18 Iridoid 2.14 -1.61 -2.77 -2.04 -2.31 -1.32 

19 proline 0.84 -2.50 -0.56 -2.59 0.22 -0.92 

20 Lycopene - - 12.94 - - - 

21 Estragole 2.47 3.37 2.42 2.67 2.96 2.78 

22 p-Cymene 2.51 4.10 3.12 4.47 3.29 3.50 

23 alpha-Pinene 2.63 4.48 3.00 4.29 2.79 3.44 

24 3-Carene 2.63 4.38 3.00 4.29 2.79 3.42 

25 Palmitic acid 3.85 7.17 5.55 4.19 5.25 5.20 

Table 3: Water solubility of the phytoconstituents of Spilanthes acmella. 

 

Small 

molecule 

ESOL Ali SILICOS-IT 

LogS 

(ESO

L) 

Solubility Class Log S 

(ESO

L) 

Solubility Class Log 

S 

(ES

O) 

Solubility Class 

mg/mL mol/L mg/mL mol/L mg/mL mol/L 

Phenalics -1.98 9.91e-

01 

1.05e-

02 

Very 

soluble 

-1.49 3.04e+

00 

3.23e-

02 

Very 

soluble 

-1.73 1.74e+

00 

1.85e-

02 

Soluble 

coumarin -2.29 7.42e-

01 

5.08e-

03 

soluble -1.63 3.44e+

00 

2.35e-

0.2 

Very 

soluble 

-3.59 3.77e-

02 

2.58e-

04 

Soluble 

Triterpenoid -6.71 1.08e-

04 

1.96e-

07 

Poorly 

soluble 

-8.37 2.34e-

06 

4.24e-

09 

Poorly 

soluble 

-5.12 4.18e-

03 

7.57e-

06 

Moderate

ly 

Soluble 

Sitostenone -7.86 5.67e-

06 

1.38e-

08 

Poorly 

soluble 

-6.88 5.39e-

05 

1.31e-

07 

Very 

soluble 

-0.82 1.76e+

01 

1.50e-

01 

Soluble 

2E,6E,8E-

decatrienoic 

acid 

-2.11 1.29e+

00 

7.78e-

03 

soluble -2.92 2.01e-

01 

1.21e-

03 

soluble -0.71 3.23e+

01 

1.94e-

01 

Soluble 

Isobutyrami

de 

-0.43 3.26e+

01 

3.74e-

01 

Very 

soluble 

-0.64 1.98e+

01 

2.28e-

01 

Very 

soluble 

-0.19 5.64e+

01 

6.47e-

01 

soluble 

Stearic acid -5.73 5.26e-

04 

1.85e-

06 

Moderate

ly soluble 

-8.87 3.80e-

07 

1.33e-

09 

Poorly 

Soluble 

-6.11 2.19e-

04 

7.71e-

07 

Poorly 

Soluble 

n-

Hexadecano

ic acid 

-5.02 2.43e-

03 

9.49e-

06 

Moderate

ly soluble 

-7.77 4.31e-

06 

1.68e-

08 

Poorly 

soluble 

-5.31 1.25e-

03 

4.88e-

06 

Moderate

ly soluble 

Tetradecano

ic acid 

-5.37 1.15e-

03 

4.25e-

06 

Moderate

ly 

Soluble 

-8.31 1.31e-

06 

4.85e-

09 

Poorly 

Soluble 

-5.71 5.24e-

04 

1.94e-

06 

Moderate

ly 

Soluble 
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3-Carene -3.44 4.90e-

02 

3.60e-

04 

Soluble -4.10 1.09e-

02 

8.01e-

05 

Moderate

ly soluble 

-2.23 8.06e-

01 

5.92e-

03 

Soluble 

Steroids -5.37 1.69e-

03 

4.23e-

06 

Moderate

ly 

Soluble 

-5.50 1.26e-

03 

3.13e-

06 

Moderate

ly soluble 

-4.47 1.35e-

02 

3.37e-

05 

Moderate

ly 

Soluble 

Alpha-

caryophylle

ne 

-3.97 2.17e-

02 

1.06e-

04 

Soluble -4.27 1.09e-

02 

5.34e-

05 

Moderate

ly soluble 

-3.52 6.19e-

02 

3.03e-

04 

Soluble 

Thymol -3.19 9.74e-

02 

6.49e-

04 

soluble -3.40 5.97e-

02 

3.98e-

04 

soluble -3.01 1.46e-

01 

9.71e-

04 

Soluble 

Germacrene 

D 

-4.03 1.92e-

02 

9.39e-

05 

Moderate

ly soluble 

-4.47 6.93e-

03 

3.39e-

05 

Moderate

ly soluble 

-3.32 9.83e-

02 

4.81e-

04 

Soluble 

triterpenoid -6.71 108e-

04 

1.96e-

07 

Poorly 

soluble 

-8.37 2.34e-

06 

4.24e-

09 

Poorly 

soluble 

-5.12 4.18e-

03 

7.57e-

06 

Moderate

ly 

Soluble 

Glycoside -2.13 4.34e+

00 

7.42e-

03 

soluble -2.13 4.38e+

00 

7.49e-

03 

soluble 0.33 1.25e+

03 

2.13e+

00 

soluble 

Anthraquino

ne 

-3.82 3.14e-

02 

1.51e-

04 

soluble -3.79 3.41e-

02 

1.64e-

04 

soluble -5.25 1.17e-

03 

5.64e-

06 

Moderate

ly soluble 

Iridoid -1.26 2.51e+

01 

5.50e-

02 

Very 

soluble 

-1.69 9.30e+

00 

2.04e-

02 

Very 

soluble 

1.77 2.71e+

04 

5.94e+

01 

soluble 

proline 1.09 1.41e+

03 

1.22e+

01 

Highly 

soluble 

2.01 1.17e+

04 

1.02e+

02 

Highly 

soluble 

-0.13 8.57e+

01 

7.45e-

01 

soluble 

Lycopene             

Estragole -3.09 1.21e-

01 

8.17e-

04 

soluble -3.24 8.49e-

02 

5.73e-

04 

soluble -3.35 6.54e-

02 

4.42e-

04 

soluble 

p-Cymene -3.63 3.12e-

02 

2.33e-

04 

Soluble -3.81 2.10e-

02 

1.56e-

04 

Soluble -3.57 3.58e-

02 

2.67e-

04 

Soluble 

alpha-

Pinene 

-3.51 4.24e-

02 

3.11e-

04 

soluble -4.20 8.59e-

03 

6.31e-

05 

Moderate

ly soluble 

-2.23 8.06e-

01 

5.92e-

03 

Soluble 

3-Carene -3.44 4.90e-

02 

3.60e-

04 

soluble -4.10 1.09e-

02 

8.01e-

05 

Moderate

ly soluble 

-2.23 8.06e-

01 

5.92e-

03 

Soluble 

Palmitic 

acid 

-5.02 2.43e-

03 

9.49e-

06 

Moderate

ly soluble 

-7.77 4.31e-

06 

1.68e-

08 

Poorly 

soluble 

-5.31 1.25e-

03 

4.88e-

06 

Moderate

ly soluble 

Table 4: Pharmacokinetic Parameters of the Phytoconstituents of Spilanthes acmella. 

Molecules GI 

absorption 

BBB 

permeant 

P-Gp 

substrate 

CYP1A2 

inhibitor 

CYP2C19 

inhibitor 

CYP2C9 

inhibitor 

CYP2D6 

inhibitor 

CYP3A4 

inhibitor 

Log Kp 

(cm/s) 

Phenalics High Yes No Yes No No No No -5.84 cm/s 

coumarin High Yes No Yes No No No No -6.20cm/s 

Triterpenoid Low No Yes No No No No No -5.50cm/s 

Sitostenone Low No No No No No No No  -2.21 cm/s 

2E,6E,8E-

decatrienoic 

acid 

High Yes No No No No No No -5.55cm/s 

Isobutyramide High No No No No No No No -6.70cm/s 

Stearic acid High No No Yes No No No No -2.19cm/s 

n-Hexadecanoic 

acid 

High Yes No Yes No Yes No No -2.77cm/s 

Tetradecanoic 

acid 

High Yes No Yes No Yes No No -2.49cm/s 

3-Carene Low Yes No No No Yes No No -4.02cm/s 

Steroids High Yes No No No No Yes No -5.01cm/s 

Alpha-

caryophyllene 

Low No No No No Yes No No -4.32cm/s 

Thymol High Yes No Yes No No No No -4.87cm/s 

Germacrene D Low No No No No Yes No No -4.18cm/s 
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triterpenoid Low No Yes No No No No No -5.50cm/s 

Glycoside Low No No No No No No No -11.07cm/s 

Anthraquinone High Yes No Yes Yes No No No -5.16cm/s 

Iridoid Low No No No No No No No -10.23cm/s 

proline High No No No No No No No -8.78cm/s 

Lycopene - -  -  -  -  -  -  -  -   

Estragole High Yes No Yes No No No No -4.81cm/s 

p-Cymene Low Yes No No No No Yes No -4.21cm/s 

alpha-Pinene Low Yes No No No Yes No No -3.95cm/s 

3-Carene Low Yes No No No Yes No No -4.02cm/s 

Palmitic acid High Yes No Yes No Yes No No -2.77cm/s 

Table 5: Drug likeness of the Phytoconstituents of   Spilanthes acmella. 

Molecules Lipinski Ghose Veber Egan Muegge Bioavailability 

score 

Phenalics Yes, 0 violation No; 3 violations: 

MW<160, 

MR<40, 

#atoms<20 

Yes Yes No; 2 violations: 

MW<200, 

Heteroatoms<2 

0.55 

coumarin Yes, 0 violation No: 2 violation, 

MW<160,#atom

s<20 

Yes Yes No, 1 violation, 

MW<200 

0.55 

Triterpenoid No;2 

violation:MW>

500 

MLOGP>4.15 

No; 4 violations: 

MW>480, 

WLOGP>5.6, 

MR>130, 

#atoms>70 

Yes No; 1 violation: 

WLOGP>5.88 

No; 1 violation: 

XLOGP3>5 

0.56 

Sitostenone Yes; 1 

violation: 

MLOGP>4.15 

No; 3 violations: 

WLOGP>5.6, 

MR>130, 

#atoms>70 

Yes  No; 1 violation: 

WLOGP>5.88 

No; 2 violations: 

XLOGP3>5, 

Heteroatoms<2 

0.55 

2E,6E,8E-

decatrienoic 

acid 

Yes; 0 violation Yes Yes Yes No, 1 violation, 

MW<200 

0.85 

Isobutyramide Yes; 0 violation No; 3 violations: 

MW<160, 

MR<40, 

#atoms<20 

Yes Yes No; 2 violations: 

MW<200, #C<5 

0.55 

Stearic acid Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

WLOGP>5.6 

No; 1 

violation: 

Rotors>10  

No; 1 violation: 

WLOGP>5.88 

No; 2 violations: 

XLOGP3>5, 

Rotors>15 

0.85 

n-

Hexadecanoic 

acid 

Yes; 1 

violation: 

MLOGP>4.15 

Yes No; 1 

violation: 

Rotors>10 

Yes No; 1 violation: 

XLOGP3>5 

0.85 

Tetradecanoic 

acid 

Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

WLOGP>5.6 

No; 1 

violation: 

Rotors>10 

No; 

1violation:WLOGP>5.8

8 

No; 1 violation: 

XLOGP3>5 

0.85 

3-Carene Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200,Heteroat

oms<2 

0.55 

Steroids Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

#atoms>70 

Yes Yes No; 1 violation: 

XLOGP3>5 

0.55 

Alpha-

caryophyllene 

Yes; 1 

violation: 

MLOGP>4.15 

Yes Yes Yes No; 1 violation: 

Heteroatoms<2 

0.55 

Thymol Yes; 0 violation No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200, 

0.55 
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Heteroatoms<2 

Germacrene D  Yes; 1 

violation: 

MLOGP>4.15 

Yes Yes Yes No; 1 violation: 

Heteroatoms<2 

0.55 

triterpenoid  No; 2 

violations: 

MW>500, 

MLOGP>4.15 

No; 4 violations: 

MW>480, 

WLOGP>5.6, 

MR>130, 

#atoms>70 

Yes  No; 1 

violation:WLOGP>5.88 

No; 1 violation: 

XLOGP3>5 

0.56 

Glycoside  No; 3 

violations: 

MW>500, 

NorO>10, 

NHorOH>5 

No; 4 violations: 

MW>480, 

WLOGP<-0.4, 

MR>130, 

#atoms>70 

 N

o; 1 

violation: 

TPSA>14

0 

No; 1 violation: 

TPSA>131.6 

No; 3 violations: 

TPSA>150, H-

acc>10, H-don>5 

0.17 

Anthraquinone Yes; 0 violation Yes Yes Yes Yes 0.55 

Iridoid Yes; 1 

violation: 

NorO>10 

No; 1 violation: 

WLOGP<-0.4 

No; 1 

violation: 

TPSA>14

0 

No; 1 violation: 

TPSA>131.6 

No; 2 violations: 

TPSA>150, H-

acc>10 

0.11 

Proline Yes; 0 violation No; 4 violations: 

MW<160, 

WLOGP<-0.4, 

MR<40, 

#atoms<20 

Yes Yes No; 2 violations: 

MW<200, 

XLOGP3<-2 

0.55 

Lycopene violation      

Estragole Yes; 0 violation No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200, 

Heteroatoms<2 

0.55 

p-Cymene Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200, 

Heteroatoms<2 

0.55 

alpha-Pinene Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200, 

Heteroatoms<2 

0.55 

3-Carene Yes; 1 

violation: 

MLOGP>4.15 

No; 1 violation: 

MW<160 

Yes Yes No; 2 violations: 

MW<200, 

Heteroatoms<2 

0.55 

Palmitic acid Yes; 1 

violation: 

MLOGP>4.15 

Yes No; 1 

violation: 

Rotors>10 

Yes No; 1 violation: 

XLOGP3>5 

0.85 
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Table 6: Medicinal Chemistry Properties of Phytoconstituents of Spilanthes acmella. 

Molecules Pains Brenk Leadlikeness Synthetic 

accessibility 

Phenalics 0 alert 0 alert No, 1 violation, MW<250 1.00 

coumarin 0 alert 1 alert :cumarine No, 1 violation, MW<250 2.74 

Triterpenoid 0 alert 2 alerts: isolated_alkene, 

sulfonic_acid_2 

No; 2 violations: MW>350, 

XLOGP3>3.5 

6.65 

Sitostenone 0 alert 0 alert  No; 2 violations: MW>350, 

XLOGP3>3.5 

6.11 

2E,6E,8E- 

decatrienoic acid 

0 alert 2alerts:michael_acceptor_1, 

polyene 

No, 1 violation, MW<250 2.93 

Isobutyramide 0 alert 0 alert No, 1 violation, MW<250 1.00 

Stearic acid 0 alert 0 alert No; 2 violations: Rotors>7, 

XLOGP3>3.5 

2.54 

n-Hexadecanoic 

acid 

0 alert 0 alert No; 2 violations: Rotors>7, 

XLOGP3>3.5 

2.31 

Tetradecanoic 

acid 

0 alert 0 alert No; 2 violations: Rotors>7, 

XLOGP3>3.5 

2.42 

3-Carene 0 alert 1 alert: isolated_alkene No; 2 violations: MW<250, 

XLOGP3>3.5 

3.84 

Steroids 0 alert, 1 alert: isolated_alkene No; 2 violations: MW>350, 

XLOGP3>3.5 

5.47 

Alpha-

caryophyllene 

0 alert 1 alert: isolated_alkene No; 2 violations: MW<250, 

XLOGP3>3.5 

3.66 

Thymol 0 alert 0 alert No; 1 violation: MW<250 1.00 

Germacrene D 0 alert 1 alert: isolated_alkene No; 2 violations: MW<250, 

XLOGP3>3.5 

4.55 

triterpenoid 0 alert 2 alerts: isolated_alkene, 

sulfonic_acid_2 

No; 2 violations: MW>350, 

XLOGP3>3.5 

6.65 

Glycoside 0 alert 1 alert: saponine_derivative No; 1 violation: MW>350 7.13 

Anthraquinone 1 alert: 

quinone_A 

0 alert No; 1 violation: MW<250 2.07 

Iridoid 0alert 2 alerts: isolated_alkene, 

more_than_2_esters 

No; 1 violation: MW>350 6.45 

proline 0 alert 0 alert No; 1 violation: MW<250 1.54 

Lycopene 0 alert 0 alert   

Estragole 0 alert 1 alert: isolated_alkene No; 1 violation: MW<250 1.28 

p-Cymene 0 alert 0 alert No; 2 violations: MW<250, 

XLOGP3>3.5 

1.00 

alpha-Pinene 0 alert 1 alert:isolated_alkene No; 2 violations: MW<250, 

XLOGP3>3.5 

4.44 

3-Carene 0 alert 1 alert:isolated_alkene No; 2 violations: MW<250, 

XLOGP3>3.5 

3.84 

Palmitic acid 0 alert 0 alert No; 2 violations: Rotors>7, 

XLOGP3>3.5 

2.31 

The lipophilicity of the monosaccharaide molecule is not as evident as that of the other 25 compounds in the test. Because it 

affects how substances are absorbed, transported, digested, and eliminated from the body, lipophilicity is important in drug 

development and pharmacokinetics. 

As it impacts how chemicals react in solutions, changing reactions, transport, and bioavailability, water solubility is important in 

multiple fields, including chemistry, biology, and environmental science. The majority of molecules are soluble. 

Studying how medicines are absorbed, transported, metabolized, and released by the body is essential for maximizing therapeutic 

efficacy and reducing side effects, which is why pharmacokinetics is important. The CYP1A2, CYP2C19, CYP2D6, and CYP3A4 

inhibitors are the most common molecules with both high and low absorption and metabolites. 
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As it mixes elements from pharmacology, biology, and chemistry to create and enhance substances that can effectively cure 

illnesses, medicinal chemistry is essential to the creation of unique medications and treatments. The molecule with the most 0 alert 

pains is the majority. 

In pharmaceutical development, drug similarity is essential since it contributes in determining a compound's bioavailability and 

therapeutic potential, facilitating researchers in choosing suitable applicants for additional testing. The majority of molecules 

exhibit Lipinski's rules; their bioavailability score is 0.55 and their verbs are yes. 

4. Discussion: 

Over 30% of every species of plant have been treated medicinally at some stage, according to the World Health Organization. 

(Schippmann et al, 2002)[34]. Nowadays, multiple successful medications from natural compounds have been discovered utilizing 

computer-aided drug design approaches, such as the discovery of Dazamide, Imatinib, Dasatinib, and Ponatinib, among others, 

due to ongoing advancements in computer science. (Ghosh AK, Gemma, 2015)[35]. These in silico methods are justified by the 

fact that they need significantly less time and money than classical ADMET profiling. (DiMasi et al. 2003; Darvas et al, 

2002)[36,37].For example, it takes one minute to screen 20,000 molecules in an in silico model, while it takes 20 weeks in a "wet" 

laboratory. Because of the ADMET data that was gathered in the late 1990s, several pharmaceutical companies are now using 

computerized models, which in some cases substitute for the "wet" screens. (Hodgson 2001)[38]. Presently available software 

tools frequently use quantitative structure-activity relationships, or QSAR, for determining the ADMET features of possible 

medications. (Tetko et al, 2006; Hansch et al, 2004)[39,40]. In the current study, we assessed the ADME characteristics of 

Spilanthes acmella using the Swiss ADME online software program, which is freely accessible to users. Phenalics, Coumarin, 

Triterpenoid, Sitostenone, 2E, 6E, 8E-decatrienoic acid, Isobutyramide Stearic acid, n-Hexadecanoic acid, Tetradecanoic acid, 3-

Carene, Steroids, Alpha-caryophyllene, Thymol, Germacrene D, triterpenoid, Glycoside, Anthraquinone, Iridoid, proline, 

Lycopene, Estragole, p-Cymene, Alpha-Pinene, and Palmitic acid are include phytoconstituents of the plants that have been 

determined by the software. So the phytoconstituents' ADME properties were analyzed and displayed in the relevant tables and 

figures. The values may be utilized as monographs by researchers and scientists to create potential synthetic and semisynthetic 

drugs for a range of applications. 

5. Conclusion: 

Given the rapid advancement of biological and chemical data, CADD has been drastically changing the research and development 

pathways in drug candidate generation. In terms of application, time, and cost, the use of computerized techniques in the 

development and discovery of drugs is well acknowledged. In these investigations, the ADME properties of phytoconstituents 

present in Spilanthes acmella plants are examined using a freely accessible web-based program called Swiss ADME.  

For a greater understanding of the plant's pharmacological and biological functions, these data may be the primary tool. Even 

before in vivo and in vitro studies begin, the majority of candidate compounds with undesirable properties can be filtered out 

through the use of in silico inquiries in the beginning stages of drug development. In addition to saving the lives of millions of lab 

animals, this can drastically cut down on labor, time, and money demands. Researchers can use the findings of these studies to 

conduct additional in vitro and in real life studies to uncover the pharmacological principles of traditional medicinal herbs. 
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