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utilized In-vitro and In- silico methodologies to explore potential therapeutic
interventions and understand the underlying mechanisms of asthma. Bacopa Monnieri
(Linn.) based empirical formulation including the components of antioxidant, cancer
prevention and prevention of neurological problems it also revealed that it showed
potent pharmacological activity against asthmatic condition through the results. The

results indicate the ethanolic extract of Bacopa Monnieri possess anti - asthmatic effect,
this activity is due to the presence of benzoyl-beta-D-glucoside and squalene.

INTRODUCTION

Asthma is a prevalent chronic respiratory
condition characterized by airway inflammation,
episodic symptoms such as wheezing, shortness of
breath and variable airflow limitation. Asthma
affects approximately 235 million people globally
and is marked by symptoms that can vary in
intensity and frequency. The disease involves
complex interactions between genetic
predispositions and environmental factors, leading
to airway hyper-responsiveness and inflammation.
A significant aspect of asthma's pathophysiology
includes T2-type inflammation, which is prevalent

in both children and adults, often linked to allergen
sensitization [1][2] . The perennial creeping herb
Bacopa monnieri (Linn.) is a member of the
Scrophulariaceae family and has tiny leaves and
white or purple blooms. Native to India and
Australia, it grows in warm wetlands and is also
found in the United States and East Asia. Since
ancient times, it has been utilised as a medicinal
herb in Ayurveda. It is used to treat tumours,
ulcers, asthma, and epilepsy. It was first mentioned
in writings such as the Charaka Samhita, Atharva-
ved, and Susurtu Samhita in the sixth century A.D
[3]. Ethanolic stem extract of Bacopa monnieri
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(Linn.) for In-silico research employing molecular
modelling and In-vitro anti-asthmatic activity was
studied by the preparation of the chick trachea and
ileum

MATERIALS AND METHOD

Collection of plant material

Bacopa monnieri (Linn.) plant was collected
locally from  Tambaram-Varadharajapuram
Tamilnadu, India. The collected plant material was
identified by Dr.K.N.Sunil Kumar, Research
officer and HOD of pharmacognosy and approved
by Dr.P.ELANKANI research officer in Siddha
Central Research Institute, Arignar Anna Govt.
Hospital Campus, Arumbakkam, Chennai.
(Form.No.PCOG002-ACF)

Preparation of extract

A dried 500g of Bacopa monnieri (Linn.) stem
powder to 90% ethanol and distilled water were
mix together and kept for 72hrs. During this period
the contents of the container were shaken to
dissolve the extract in alcohol completely the
process intended to soften and break the plant’s
cell wall to release the soluble Phyto chemical.
After 7 days the mixture is pressed or strained by
filtration (MACERATION TECHNIQUE). The
extract was centrifuged at 4500rpm for 8 mins.
The fluid in the open container was place in the
chamber until the alcohol is evaporated. The
concentrated green extract was placed in oven
(50°C) until the extract was dried and a dry matter
remined. Amount of dried extract was dissolved in
distilled water and a different dose of the Bacopa
monnieri (linn.) stem extract (BMSE) has been
utilized for further study [4].

In-vitro study of anti-asthmatic activity
Chicken Tracheal Strip and ileum Preparation:
The anti-asthmatic assay of ethanolic extract on
chicken tracheal strip and ileum preparation was
carried out according to method described by
Kulkarni . In this method, fresh chicken trachea
and ileum brought from local slaughter house was
cut into zigzag fashion. It was suspended in an
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Organ bath of 20 ml Tyrode solution maintained at
37+10% with continue aeration. One end was tied
to aerator tube and other attached to isotonic
frontal writing lever to Kymograph paper on
Sherrington rotating drum. Tissue was allowed to
equilibrate for 45 min during which, the bathing
solution was changed frequently after every 5
minutes [5].

Procedure for Assay of Chick lleum:

The anti-asthmatic assay of ethanolic (BMSE) was
performed according to procedure. The fresh
chicken ileum was collected from local slaughter
house in Tyrode solution and cleaned off the
mesentery. The segment of 2cm long was mounted
in a 20ml tissue organ bath and maintained at
37°C. The tissue was allowed to equilibrate for 30
min, during which, the bathing solution was
changed at every 10 min. Contact time of 60 sec,
and base line of 30 sec time cycle were opted for
proper recording. Cumulative concentration-effect
curves were recorded on kymograph for Acetyl
choline (I0ug/ml) in absence and presence of an
ethanolic extract of Bacopa monnieri (Linn.) stem
(100ug/ml) on Kymograph by using Sherrington's
Recording Drum. The percentage inhibition of
extract and standard drug was calculated and graph
was plotted by taking log dose verses height of
response curve.bThe contractile responses of
ileum to acetylcholine (10ug/ml) With doses
0f0.1ml, 0.2ml, 0.4ml, and 0.8ml were recorded in
absence and presence of ethanolic extract of
Bacopa monneri(Linn.) (100 ug/ml) by using
Sherrington's Recording Drum with a frontal
writing lever. The height of response curve was
measured to express percentage inhibition. The
graph was plotted by taking log dose verses height
of response curve [5]

Procedure for Assay of Chick trachea:

The anti-asthmatic assay of ethanolic BMSE was
performed according to procedure. The fresh
chicken trachea was collected from local slaughter
house in Tyrode solution and cleaned off the
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mesentery. The segment of 2cm long was mounted
in a 20ml tissue organ bath and maintained at
37°C. The tissue was allowed to equilibrate for 30
min, during which, the bathing solution was
changed at every 10 min. Contact time of 60 sec,
and base line of time cycle were obtained for
proper recording. Cumulative concentration-effect
curves were recorded on kymograph for histamine,
absence and presence of ethanolic extract of
Bacopa monnieri (Linn.) stem (100ug/ml) on
Kymograph by using Sherrington’s Recording
drum with a frontal writing lever. The Main
procedure was carried for concentration-effect
curve of histamine as a standard drug. The
percentage inhibition of extract and standard drug
was calculated and graph was plotted by taking log
dose verses height of response curve. The
contractile responses of trachea to histamine (10
ug/ml) With doses of 0.1ml, 0.2ml, 0.4ml, and
0.8ml were recorded in absence and presence of
ethanolic extract of Bacopa monneri (Linn.) stem
(100 ug/ml) by using Sherrington's Recording
Drum with a frontal writing lever. The height of
response curve was measured to express
percentage inhibition . The graph was plotted by
taking log dose verses height of response curve
[5].

In-silico study of anti-asthmatic activity
Methodology Adopted:

Gas Chromatograph:

A Shimdzu GC-2010 Plus gas chromatograph was
equipped with a straight deactivated 2 mm direct
injector liner and a 15m Alltech EC-5 column
(250p LD, 0.25p film thickness). A split injection
was used for sample introduction and the split ratio
was set to 10:1. The oven temperature program
was programmed to start at 35°C, hold for 2
minutes, then ramp at 20°C per minute to 450°C
and hold for 5 minutes. The helium carriergas was
set to 2 ml/minute flow rate (constant flow mode).
Mass Spectrum:
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A Direct connection with capillary column metal
quadupole mass filter prerod bmass spectrometer
operating in electron ionization (EI) mode with
software GCMS solution ver. 2.6 was used for all
analyses. Lowe-resolution mass spectra were
acquired at a resolving power of 1000 (20% height
definition) and scanning from m/z 25 to m/z 1000
at 0.3 seconds per scan with a 0.2 second inter-scan
delay. High resolution mass spectra were acquired
at a resolving power of 5000 (20% height
definition) and scanning the magnet from m/z 65
to m/z 1000 at 1 second per scan.

Mass spectrometry library search :
Identification of the components of the compound
was matching their recorded spectra with the data
bank mass spectra of NIST library V 11 provided
by the instruments software. GC/MS
metabolomics Database was used for the similarity
search with retention index.

Target Prediction :

Drug Target is a biomolecule which is involved in
signaling or metabolic pathways that are specific
to a disease process. Biomolecules play critical
roles in disease progression by communicating
through either protein - protein interactions or
protein - nucleic acid interactions leading to the
amplification of signaling events and/or alteration
of metabolic processes. In structure based drug
design, a known 3D structure of the target is the
initial step in target identification. This is usually
determined either by X-ray crystallography or by
NMR to identify its binding site, the so-called
active site [6] In this study the target is predicted
using Swiss Target Prediction.

Ligand and Receptor preparation :

Docking can be done only with PDB [Protein data
bank] format of a ligand. It is prepared by
obtaining the canonical SMILES [Simplified
Molecular Input line Entry System] from NCBI
[National Centre for Biotechnology Information].
The obtained canonical smiles of the ligands are
translated into PDB file using Online Smiles
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Translator. The predicted target is obtained from
Protein Data Bank [PDB] in 3-D structure.
AutoDock :

Auto Dock is a molecular modeling simulation. It
is especially effective for the protein-ligand
complex. The compounds obtained were studied
through docking to evaluate their Anti Asthmatic
activity.

RESULTS

In-vitro anti asthmatic activity

Effect on chick ileum :

Effect of acetylcholine on excised chick ileum
reflected an increase in asthmatic activity
(response) with an increase in dose as shown in
Figure 3. It shows anti- asthmatic effect on
ethanolic extract of Bacopa monnieri (Linn.) It
was evaluated by observing ts decrease in
acetylcholine induced ileum contractions. These
indicate that BMSE has anti-asthmatic activity.
Response curve of Acetylcholine and
Acetylcholine + extract in chick ileum :
Concentration response curve of acetylcholine and
its modification by ethanolic extract of Bacopa
monnieri(Linn.) stem using chick ileum
preparation is given in figure 3 and 4

Effect on chick trachea :

Effect of histamine on excised chick trachea
reflected an increase in asthmatic activity
(response) with an increase in dose as shown in
figure 7. it shows anti-asthmatic effect on
ethanolic extract of Bacopa monnieri (Linn.) stem
It was evaluated by observing its decrease in
acetylcholine induced trachea contractions. These
indicate that the extract fraction from Bacopa
monnieri (Linn.) stem has anti-asthmatic activity.
Response curve of Histamine and Histamine +
extract in chick ileum :

Concentration response curve of histamine and its
modification by ethanolic extract of Bacopa
monnieri(Linn.) stem using chick trachea
preparation is given in the fugure 5 and 6

GC-MS Analysis :
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The GC-MS analysis of the extract showed 35
different components present in the BM extract.
The total ion chromatogram with different levels
of presence showed in Figure 7 and Figure 16.
Target prediction :

The drug target was predicted using the online
program available in the SWISS database and two
promising drug candidate was chosen based on
their ADME properties (Figures 2-3). Among
them, the target prediction of the compound
Benzoyl-beta-D-glucoside showed better
inhibitory against Protein-tyrosine phosphatase 1B
(Figure 4), and the compound Squalene showed
better inhibitory activity against 5-lipoxygenase
activating protein (Figure 5).

Docking Studies :

Ligand preparation :

The canonical smiles of ligands were obtained
from NCBI Pubmed/Pubchem database as follows
in table 6 and the 3D structure of the ligands is
given in Figure 12.

Receptor preparation :

The target receptors .pdb files were obtained from
protein databank with their id’s is as follows:
PDB Id for Protein-tyrosine phosphatase 1B
PDBPTPN1

UniProt Id for Protein-tyrosine phosphatase 1B :
P18031

PDB Id for 5-lipoxygenase activating protein 1B :
PDBALOX5AP

UniProt Id for 5-lipoxygenase activating protein
1B : P20292

The 3D structure of the receptors is given in Figure
13

Docking Score and Protein-ligand interactions:
Docking results of Benzoyl-beta-D-glucoside
against Protein-tyrosine phosphatase proteins was
docked with Autodock software and interactions
were visualized using Discovery studio software.
The docking score, binding sites RMSD angle was
given in table 7. The aromatic interactions with
ligand-protein was showed in figure 14.
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RMSD angle was given in Table 8. The aromatic
interactions with ligand-protein was showed in
figure 15.

DISCUSSION

From the in-vitro study it was observed that
acetylcholine causes contraction of excised chick
ileum and histamine cause contraction of chick
trachea but when acetylcholine and histamine was
given in presence of ethanolic extract of Bacopa
monnieri (Linn.) stem there was a marked decrease
in contraction in ileum was observed. This
revealed that ethanolic extract of Bacopa monnieri
(Linn.) stem possess a high anti asthmatic activity.
From the In-silico study it was observed that the
anti-asthmatic effect of Bacopa monnieri(Linn.)
stem extract is produced by substance Benzoyl-
beta- D-glucoside and squalene present in Bacopa
monnieri (Linn.) stem extract. Benzoyl- beta-D-
glucoside showed better inhibitory against
Protein-tyrosine phosphatase 1B and the
compound Squalene showed better inhibitory
activity against 5- lipoxygenase activating protein
and produce antiasthmatic activity. But squalene is
more potent than Benzoyl-beta-D-glucoside
because it has more binding affinity with the
receptor and needs less energy compared to
Benzoyl- beta-D-glucoside. From the above
shown interaction bonding energy and dock score
it is predicted that Squalene has higher dock score
and high interaction with receptor than Benzoyl-
beta-Dglucoside. So, it is predicted that squalene
has more anti asthmatic activity than Benzoylbeta-
D-glucoside. It also obeys Lipinski Rule for
ADME Property and have low toxicity. As many
anti asthmatic drugs available in market shows
side effect; so, Squalene, a natural origin drug with
some degree of safety and efficacy could be a
suitable alternative to existing drugs, as could be a
new member of anti-asthmatic family.
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Table 1 : Dose response relationship observation of Acetylcholine

igg?&ﬂgﬁgﬂﬁg LOG DOSE REEFI)(?”'?'E PERCENTAGE
(10 pg/ML)
0.1ml 1 0.6 cm 50 %
0.2ml 1.3 0.8 cm 66 %
0.4 ml 1.6 l.lcm 91 %
0.8 ml 1.9 1.2cm 100 %
Table 2 : Dose Response Observation of Acetylcholine + BMSE
CONCENTRATION -
ACEIYLCHIOLNE DD | Lospose | FESPONSE | pencenace
(100 pG/ML)
0.1ml 1 0.5cm 41%
0.2ml 1.3 0.6 cm 50 %
0.4 ml 1.6 0.7cm 66 %
0.8 ml 1.9 0.9cm 5%
Table 3 : Dose response relationship observation of Histamine
CONCENTRATION LOG RESPONSE PERCENTAGE
HISTAMINE (10 pg/ML) DOSE HEIGHT
0.1ml 1 1.6cm 37.2%
0.2ml 1.3 2cm 46.5 %
0.4 ml 1.6 3.3cm 76.7%
0.8 ml 1.9 4.3cm 100 %
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Table 4 : Dose Response Observation of Histamine + BMSE

Concentration Histamine (10 Response
ug/Ml) + Extract(100 pg/Ml) Log Dose Height Percentage
0.1ml 1 lcm 23.2%
0.2ml 13 1.1cm 25.5%
0.4ml 1.6 1.5cm 34.9%
0.8 ml 1.9 2cm 46.5 %
Table 6 : Canonical smiles of ligands from NCBI
Common Name Benzoyl-beta-D-glucoside
IUPAC NAME [(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6 (hydroxymethyl)oxan-2- yl]
benzoate
1
PubChem CID 12314096
Canonical
SMILES C1=CC=C(C=C1) C(=0) OC2C(C(C(C(02)CO)0)0O) O
Common Name Squalene
IUPAC NAME (6E,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-
5 2,6,10,14,18,22-hexaene
PubChem CID 638072
%?\;I“I’E'ég' CC(=CCCC(=CCCC(=CCCC=C(C)CCC=C(C)CCC=C(C)C)C)C)C
Table 7 : Docking score with target Protein-tyrosine phosphatase 1B
SI. No Ligand name Bindingsite Docking score RMSD(A®)
1 Benzoyl-beta-D-glucoside 6 -243.87 0.00
Table 8 : Docking score with target Protein 5-lipoxygenase activating proteins
SI. No Ligand name Bindingsite Docking score RMSD(A®)
1 Squalene 6 -294.84 0.00
%:fij,\} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 1527 |Page
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Figures :
Figure 2 : In-vitro activites using Sherrington’s recording drum
Tissue Chick ileum
Acetylcholine (1mg/ml)
Drug Ethanolic Bacopa monnieri (1mg/ml)
Physiological solution Tyrode solution
Drum speed 0.12mm/sec
Base line 30 sec
Contact time 60 sec
Time cycle 6 min
P a4 o1 oy = _Jo-:. - o
LY=] Tone + AcK
Figure 3 : Response curve of acetylcholine and extract in Chick ileum
et
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Response Graph for Chick Ileum
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B
g
1<}
2 60%
2
°
-3
g
o 40%
—o— Percentage Response Acetylcholine
20% +BMSE
—&— Pecentage Response Acetylcholine
0%
1 12 14 1.6 18 2

Log Dose

Figure 4 : Response graph of acetylcholine and acetylcholine + BMSE in Chick ileum

Tissue Chick trachea
Drug Histamine (1mg/ml)
Ethanolic Bacopa monnieri (1mg/ml)
Physiological solution Tyrode solution

Drum speed 0.12 bmm/sec
Base line 30 sec
Contact time 60 sec
Time cycle 6 min

Figure 5 : Response curve of histamine and extract in Chick Trachea

Response graph for Chick Trachea

120.00%
100.00%
80.00%

60.00% —e— Percentage response

Histamine
—@— Percentage response
hitamine+BMSE

0.00% L s e e e e e e e e e e e
1.2 1.4 1.6 1.8 2

40.00%

Percentage response

20.00%

[

Log Dose

Figure 6 : Response graph of histamine and histamine + BMSE in Chick Trachea
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Analyzed by : ABTRI

Analyzed :02/18/2023 3:28:56 PM

Sample Name : Sample

Sample ID : BM Extract

Data File : Di\backup 17.9.2212023 February 2023\BM Extract.qgd
Method File : De\backup 17.9.22\Method_2023'Miscellaneous_1.qgm

Chromatogram Sample D-backup 179222023 February 2023 BM Extract ggd

TIC
145,000.000|
T T S
R B e e e e T— T T T
40 100 200 300 38
min
HeO@ Water Solubility
oh o e Log S (ESOL) 118
- Solubility 1.89e+01 mg/mi : 6.67e-02 mol
- FIEX sz Class Very soluble
i i Log S (Al) -1.36
Solubility 1.23e+01 mg/mi ; 4.33e-02 moll
0 0
Class Very soluble
NSATU POLAR Log S (SILICOS-IT) -0.16
Solubility 1.95¢+02 mg/mi ; 6.87e-01 moll
Class Soluble
AL Pharmacokinetics
SMILES  0CC10G(0C(=0)c2cccce2)C{C(G10)0)0 Gl absorption High
Physicochemical Properties 566 pormeant Yo
Formula C13H1607 P-gp substrate No
Molecular weight 284.26 gimol CYP1A2 inhibitor Mo
Num. heavy atoms 20 CYP2C19 inhibitor No
Num. arom. heavy atoms [ CYP2CS inhibitor No
Fraction Csp3 046 CYP2DE inhibitor No
Num. rotatable bonds 4 CYP3A4 inhibitor No
Num. H-bond acceptors 7 Log K, (skin permeation) -8.47 cmis
Num. H-bond donors 4 Druglikeness
Molar Refractivity 65.37 Lipinski Yes: 0 violation
TPSA 116454° Ghose No; 1 violation: WLOGP<-0.4
Hoptiliciy Veber Yes
Log Py, (ILOGP) 127 Egan Yes
Log Pyy, (XLOGP3) 061 Muegge Yes
Log Py, (WLOGP) -1.36 Bioavailability Score 055
Log Py, (MLOGP) -0.76 Medicinal Chemistry
Log Pov. (SILICOS-T 083 PAINS 0 alert
00 Poiy -| -
o : Brenk 0alert
Consensus Log Pyy, -0.46 Leadiikeniéss Yes
Synthetic accessibility 404

Figure 8 : ADME properties of Benzoyl-beta-D-glucoside
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Leadiikeness

Synthetic accessibility

Molecule 1
HeO@ Water Solubility
Log S(ESOL) 369
Solubilty 8.35¢-07 mg/mi : 2.03e-09 moll
FEx sz Class Poorly soluble
Log S (Al ns7
Solubiity 1.11e-09 mg/mi ; 2.71-12 molA
Class Insoluble
- soun  L0g S (SILICOS-IT) 7.48
Solubiiity 1.37¢-05 mg/mi ; 3.33¢-08 molf
Class Poorly soluble
msoL Pharmacokinetics
SMILES ~ CC(=CCCC=C(CCC=C{CCC=C(CICICICICCC=C{CCC=C(CICIC Slabsepion L
Physicochemical Properties BBB permeant No
Formula C30H50 P-gp substrate No
Molecular weight 410.72 g/mol CYP1A2 inhibitor No
Num. heavy atoms 30 CYP2C19 inhibitor No
Num. arom. heavy atoms. 0 CYP2CS inhibitor No
Fraction Csp3 0.60 CYP2D6 inhibitor No
Num. rotatable bonds 15 CYP3A4 inhibitor No
Num. H-bond acceptors 0 Log K, (skin permeation) -0.58 cmis
Num. H-bond donors 0 e
Molar Refractivity 14348 Lipinski T ———
TPSA 0.00 A2 oy No; 3 violations: WLOGP>5.6, MR>130
Ty #atoms>70
Log Py, (LOGP) 6.37 Veber No; 1 violation: Rotors=10
Log Py (XLOGP3) itse Egan No: 1 violation: WLOGP>5.88
Lo0 P.r IARORS L Muegge No; 2 violations: XLOGP3>5, Heteroatoms<2
ot Bioavailability Score 055
Log Py, (MLOGP) 793 Medicinal Chemistry
Log Py, (SILICOS-IT) 1041 PAINS 0 alert
Consensus Log Py, 938 Brenk 1 alert isolated_alkene

No: 3 violations: MW=350, Rotors>7
XLOGP3=3.5

473

Figure 9 : ADME properties of Squalene

Query Molecule Target Classes
Top 15
Top 25 333%
Ho Top 50 13.3%
Al
HO
o
13.3% |
13.3%
HO o
o 267%
B G B e i
B seavsdsen T Over s doan
L {or el
Export results: E @ B
s s [ ]
c - Known
Target Tewiic U"I"'D ot ChEMBLID  Target Class Probability* actives
Aldose reductase AKR1B1 | P15121 | CHEMBL1800
Squalene monooxygenase by hamalogy) SQLE | Q1453¢ | CHEMBL3S02
Protein-tyrosine phosphatase 18 FTPN CHEMSL335 | Phosphatase
Thrombin and coagulation factor X F10 CHEMBL28¢ | Protease
AMYIC AMY1A | POATA5 | CHEMBL2478 |Enzyme : 011

Plasminogen activator inhititor-1

eted protein

Beta-secretase 1 Protease
Galectin-3 Other cytosolic
Galectin-0 LGALS9 BL54T4

T<el protein-tyrosine phosphatase =TRNZ CHEMBL3807 | Phosphatase
Vascular endothelial growth Eactor A VEGFA CHEMBL1783 | Secreted protein
Acidic fibroblast growth factor FGF1 CHEMEBL2120 | Secreted protein
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Figure 10 : Swiss target prediction of Benzoyl-beta-D-glucoside
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Figure 13 : 3D structure of Protein-tyrosine phosphatase 1B and Figure 9: 3D structure of 5-lipoxygenase

activating proteins
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Protein-ligand complex Protein-ligand aromatic interactions

Figure 14: 3D structure of aromatic interactions with target Protein-tyrosine phosphatase 1B

Protein-ligand complex Protein-ligand aromatic interactions

Figure 15 : 3D structure of aromatic interactions with target Protein 5-lipoxygenase activating proteins

Peak Report TIC
Peale? Name R Time Area Area% Height%
1 Imidazole, 2-amino-5-[(2-carboxy)vinyl 5 4032254 052 155
2 2-FURANMETHANOL 3.565 32008827 412 131
3 4-Cyclopentene-1_ 3-dione 3.970 10879836 140 084
4 Dihydroxyacetone 4.150 24971326 321 096
5 Vinyl ether 4.570 7489508 0.96 0.95
6 2-Cyclopenten-1-one. 2-hydroxy- 4688 14996321 193 173
7 Carbamic acid, phenyl ester 5.981 278379582 3575 31.56
8 2-Hydroxy-gamma-butyrolactone 6.133 30202486 3388 258
9 BENZOFURAN 8012 22836873 294 238
10 Phenol, 2-methoxy- 8.480 5661326 0.73 1.01
11 CYCLOPROPYLMETHANOL 8551 11412786 147 175
12 Maltol 9.104 11323436 145 1.81
13 2-PROPENAL, 3-PHENYL- 10.667 13803102 203 1.72
14 1.2-BENZENEDIOL 11.702 37412187 4.80 346
15 3-Hydroxy-beta -damascone 21.727 2522081 032 0.64
16 2-Methyl-3-(2.6.6-trimethyl-cyclohex-1 25157 1969139 025 0.59
17 37.11.15-TETRAMETHYL-2.6.10,14- 26.472 2586078 033 0.82
18 Hexadecanoic acid, methyl ester 26,666 6760021 087 1.55
19 n-Hexadecanoic acid 27.171 14234541 183 190
20 Cyclohexanebutanoic acid 28.081 11284332 145 1.04
21 10-UNDECENYL HEXOFURANOSID 28.907 7387588 095 111
22 Methyl stearate 29.159 2786439 036 0.85
23 Benzyl beta.-d-glucoside 30.640 45689992 5.87 375
24 22-Dimethyl-3-[3-methyl-5(phenyithio 30.816 7166009 092 121
23 Hexadecanoic acid, 2-hydroxy-1-(hydro 32.874 33127796 425 6.82
26 2-Dodecen-1-yi(-)sucemic anhydnde 33365 16117269 207 342
27 Phenol 2-methoxy-4-(1-propenyl)-, ace 33.590 17354890 223 2098
28 P-MENTHANE-1.23-TRIOL 33.703 16128323 207 215
29 73 4-Methylenedioxy)-tetrahydrobenz 34.145 6756798 0.87 0.58
30 Squalene 34291 9521477 122 1.50
31 Octadecanoic acid, 2.3-dihydroxypropy 34.520 26727126 343 5.02
32 ERGOST-25-ENE-3.6-DIONE. 5.12-DI 34.992 3600822 0.46 077
33 2.5-FURANDIONE, 3-(DODECENYL) 35.560 23192892 298 5.76
34 2-Dodecen-1-yl(-)succinic anhydride 35926 3857296 0.50 107
35 2-Dodecen-1-yl(-)succinic anhydride 36436 12364495 1.59 288
778695274 100.00 100.00

Figure 16 : The list of compounds present in the BM extract
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