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Abstract

Context: Breast cancer remains the most prevalent malignancy among women and presents therapeutic challenges due to adverse effects associated with
conventional treatments. Cuminum cyminum seeds extract (CCSE), recognized for its antioxidant and antibacterial properties, has been investigated as a
potential source of alternative therapeutic agents.

Aims: To profile the phytochemical constituents of CCSE using GC-MS and to evaluate the predicted interactions of selected compounds with breast cancer-
related proteins through in silico molecular docking analyses.

Methods: The ethanolic extract of CCSE was analyzed by GC-MS, yielding the identification of 269 phytoconstituents. From these, three bioactive compounds—
carvone, p-cymene, and linalool—were selected for further evaluation. Their potential anticancer activities were predicted using the PASS and CLC-Pred
platforms, while drug-likeness properties were assessed through SwissADME. In silico toxicity profiles were also predicted using the ProTox-3.0 webserver.
Pathway interactions were analyzed using the STITCH database. Molecular docking studies were then performed with AutoDock Vina in PyRx against Era, MDM2,
HER2, and caspase-3, with doxorubicin used as a reference drug.

Results: The selected compounds were predicted to have potential anticancer activity against breast cancer through multiple mechanisms, including regulation
of apoptosis. Carvone and p-cymene showed favorable predicted binding affinities for MDM2 and HER2 compared with doxorubicin, suggesting possible tumor-
suppressive effects. Linalool was predicted to interact with MDM2, caspase-3, ERa, and HER2, with some affinities comparable to those of doxorubicin,
indicating a potential role in modulating apoptosis pathways and receptor-mediated signaling. These findings provide preliminary in silico evidence of the
breast cancer-related anticancer potential of CCSE bioactive compounds relative to doxorubicin, and further experimental validation is required.

Conclusions: These findings suggest that CCSE-derived compounds may possess potential anticancer activity against breast cancer; however, further in vitro
and in vivo validation is necessary.

Keywords: apoptosis; carvone; GC-MS; linalool; molecular docking; p-cymene.

Resumen

Contexto: El cancer de mama sigue siendo la neoplasia maligna mas prevalente en mujeres y presenta desafios terapéuticos debido a los efectos adversos
asociados a los tratamientos convencionales. El extracto de semillas de Cuminum cyminum (CCSE), reconocido por sus propiedades antioxidantes y
antibacterianas, se ha investigado como posible fuente de agentes terapéuticos alternativos.

Objetivos: Perfilar los componentes fitoquimicos del CCSE mediante GC-MS y evaluar, mediante analisis de acoplamiento molecular in silico, las interacciones
previstas de los compuestos seleccionados con proteinas relacionadas con el cancer de mama.

Métodos: El extracto etandlico de CCSE se analizd mediante GC-MS, lo que permitid identificar 269 fitocomponentes. De estos, se seleccionaron tres compuestos
bioactivos (carvona, p-cimeno y linalol) para su evaluacion posterior. Sus posibles actividades anticancerigenas se predijeron con las plataformas PASS y CLC-
Pred, mientras que las propiedades de similitud farmacoldgica se evaluaron con SwissADME. También se predijeron los perfiles de toxicidad in silico mediante
el servidor web ProTox-3.0. Las interacciones entre las vias se analizaron utilizando la base de datos STITCH. Posteriormente, se realizaron estudios de
acoplamiento molecular con AutoDock Vina en PyRx contra Era, MDM2, HER2 y caspasa-3, utilizando doxorrubicina como farmaco de referencia.

Resultados: Se predijo que los compuestos seleccionados tendrian potencial actividad anticancerigena contra el cancer de mama mediante multiples
mecanismos, incluida la regulacién de la apoptosis. La carvona y el p-cimeno mostraron afinidades de unién mas favorables para MDM2 y HER2 que la
doxorrubicina, lo que sugiere posibles efectos supresores tumorales. Se predijo que el linalool interactuaria con MDM2, caspasa-3, ERa y HER2, con afinidades
comparables a las de la doxorrubicina, lo que sugiere un posible papel en la modulacidn de las vias de apoptosis y de la sefializacion mediada por receptores.
Estos hallazgos proporcionan evidencia preliminar in silico del potencial anticancerigeno relacionado con el cancer de mama de los compuestos bioactivos de
CCSE en comparacidn con la doxorrubicina, y se requiere una validacion experimental adicional.

Conclusiones: Estos hallazgos sugieren que los compuestos derivados de CCSE podrian tener potencial actividad anticancerigena contra el cincer de mama;
sin embargo, se requiere una mayor validacin in vitro e in vivo.

Palabras Clave: acoplamiento molecular; apoptosis; carvona; GC-MS; linalol; p-cimeno.
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INTRODUC TION

Cancer remains a major global health challenge,
with nearly 20 million new cases and 10 million deaths
reported in 2022. Projections estimate that the global
cancer burden will rise by 77% by 2050, potentially
reaching 35 million new cases annually (Bray et al.,
2024). Among all cancers, breast cancer stands out as
the most frequently diagnosed malignancy in women,
with approximately 2.3 million cases reported in 2020.

It is the most commonly diagnosed cancer among
women, surpassing lung (16.4%), colorectal (10%),
prostate (7.3%), and stomach (5.6%) cancers. In 2020,
breast cancer caused 685,000 deaths, making it the
leading cause of cancerrelated mortality among
women worldwide. Driven by demographic shifts,
cancer case incidence in transitional and develging
countries is projected to rise by 47%, reaching 28.4 mil-
lion cases by 2040 (Sung et al.,
influenced by environmental, lifestyle, and genetic fac-
tors. Risk increases with age over 50, family history, re-
productive disorders, and oral contraceptive use (Las-
kar et al., 2020). Although therapies have improved
survival, they often cause adverse effects, including
lymphedema, neuropathy, altered body composition,
radiation -related complications, and psychological
distress (Tommasi et d., 2022). These challenges un-
derscore the need for enhanced cancer control strate-
gies (Bray et al., 2024).

Breast cancer is a heterogeneous disease requiring
tailored management based on histological, genetic,
and molecular profiles (Afzal & Vahdat, 2024). It is
classified into four subtypes by expression profiles: lu-
minal A, luminal B, HERZ2 -positive, and tripl e-nega-
tive. Luminal subtypes
gressive due to increased proliferation and p53 muta-
tion. HER2-positive tumors lack ER/PR and exhibit
enhanced signaling that promotes metastasis. Triple-
negative cancers are highly aggressive andare associ-
ated with impaired DNA repair mechanisms, such as
BRCAZ2 deletion (Clusan et al., 2023). Estrogen receptor
(ER), progesterone receptor (PR), and HER2 are used
as molecular markers to predict prognosis and guide
treatment decisions. ERpositive tum ors typically re-
spond to hormone therapies such as tamoxifen,
whereas ERnegative tumors are treated with chemo-
therapy. Although HER?2 -positive cancers are aggres-
sive, they respond to targeted agents like trastuzumab
or lapatinib. HER2 -negative tumors may benefit from
therapies such as everolimus. These markers remain
critical in current clinical practice and in guiding drug
development efforts (Mohanty et al., 2022).

Natural compounds have attracted interest as alter-
native cancer therapies due to their ability to inhibit
cell proliferation, induce apoptosis, and suppress me-
tastasis. Several plantderived agents are already used
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in oncology (Lianou et al, 2024). Cuminum
cyminumseed extract (CCSE) commonly known as

cumin, possesses medicinal properties and contains

phenols, flavonoids, and terpenes that support its po-

tential as an herbal remedy. These bioactive constitu-

ents exhibit therapeutic properties and may offer ben-

efits in conditions such as cancer (Chandrasekaran et

al., 2023).In vivo studies have shown that compounds

from CCSE can delay and prevent breast tumorigene-

sis by modulating estrogen (E2), with evidence of both
efficacy and safety. These findings demonstrate
CCSE's potential as a chemopreventive agent, furher
supported by its low chronic toxicity profile (Aqil et al.,

2021). CCSE has also demonstrated anticancer activity
against MG63 osteosarcoma cells, suggesting thera-

peutic potential (Chandrasekaran et al., 2023). Further-
more, biosynthesized silver nanopatrticles (Bio-AgNPs)
derived from CCSE have shown promising effects in

2021). Breast cancer iSpreast cancer treatment. These nanoparticles exhibit

anticancer effects against MCF7 and AU565 breast
cancer cells. BieGAgNPs inhibit cancer cell proliferation

at non-toxic concentrations, offering a nanotechnol-
ogy-based strategy for developing safer and more ef-

fective breast cancer therapies (Dinparvar et al., 2020).

Drug development is time -consuming and expen-
sive, with high failure rates due to inadequate efficacy
and toxicity. In vitro, in vivo, and organ-on-chip models
are commonly used to evaluate safety. Although high -
throughput screening (HTS) accelerates compound
identification, its effectiveness is limited by cost, diver-
sity, and scalability, even with automation (Shaker et
al.,, 2021).In silico techniques, particularly molecular
docking, have become essential in earlystage drug dis-
covery by enabling the predi ction of compound -recep-

e X Pihr fheractidnd} these MAtHRE arB uskf§ for@aludt-

ing plant-derived bioactives across various chemical
classes and provide valuable starting points for drug
development. They also help reduce lead time and im-
prove understanding o f compound druggability (Teli
et al., 2021). Molecular docking is widely applied to
predict interactions between compounds and protein
targets. It allows the estimation of predicted binding
affinities and conformational fits, enabling efficient,
cost-effective screening of drug candidates. Simulating
molecular interactions offers insights into the inhibi-
tory effects on protein function, supporting compound
selection for further development (Chen et al., 2020;
Gholizadeh et al., 2023).

Several studies have investigated the medicinal
properties of CCSE, identifying bioactive compounds
with potential anticancer effects (Aqil et al., 2021;
Chandrasekaran et al .,
oactive compounds delay and prevent breast tumor-
igenesis by modulating E2 levels, while its biosynthe-
sized silver nanoparticles (Bio-AgNPs) inhibit breast
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cancer cell proliferation (Aqil et al., 2021; Dinparvar et
al., 2020). Although previous studies have highlighted
the anticancer properties of C. cyminumseed extracts,
the molecular mechanisms underlying the interactions
between its bioactive constituents and key breast can-
cer-related proteins remain poorly understood. More-
over, comprehensive GCOMS profiling has seldom
been integrated with in silico evaluations across multi-
ple molecular targets,
and caspase3. Accordingly, this r esearch gap was ad-
dressed by integrating phytochemical profiling with
molecular docking, thereby enabling the systematic in-
vestigation of the anticancer potential of selected com-
pounds derived from CCSE. Based on these considera-
tions, it is hypothesized th at interactions between these
bioactive compounds and key breast cancerelated
proteins may contribute to the predicted anticancer ef-
fects.

MATERIAL AND METHODS

Chemical s

Ethanol (96%, Technical Grade, CV Nurra
Gemilang, Indonesia) was used without further purifi-
cation. Dichloromethane (DCM, 1.06050.2500) was
purchased from Supelco (SigmaAldrich, Merck
KGaA, Darmstadt, Germany) and used without fur-
ther purification.

Plant material and extraction procedure

Cuminum cyminumseed powder was obtained from
a commercial supplier, CV. Herbal Anugrah Alam, lo-
cated in Bantul, Yogyakarta, Indonesia (7.8311° S,
110.4245° E). Taxonomic authentication was carried
out by UPT Balai Materia Medika, Batu, East Java, In-
donesia, and documented under the reference number
000.9.3/133/102.20/2025. As the plant material was
acquired through a commercial source and did not in-
volve the collection of protected or endangered spe-
cies, ethical clearance for plant collection was not re-
quired.

Extraction was performed using the maceration
method. The powdered seeds were immersed in 96%
ethanol at a 1:10 (w/v) ratio and maintained at ambient
temperature for 24 hours. The mixture was subse-
quently filtered, and the solvent was evaporated under
reduced pressure using a rotary evaporator for three
hours, yielding the crude ethanolic extract.

Gas Chromatography - Mass Spectrometry (GC-MS)
analysis

The bioactive compounds in CCSE were qualita-
tively screened by GC-MS analysis. GGMS analysis
was carried out using an Agilent instrument (model
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19091$433) equipped with a DB-5MS Ul capillary col-
umn (30 m x 250 um x 0.25 um, 5% phenyl methyl si-
loxane stationary phase). Sample preparation involved
injecting 1 pL of extract via an autosampler (ALS). The
system was pre-cleaned with Solvent A for 10 cycles
and post-injection with Solvent B for 15 cycles. To en-
sure sample homogeneity, two 2 pL washes were con-
ducted, followed by three pump activations. Solvent

i n dravu ahd dispendé speBds wedEeRmajntaihed Rt2300

pL/min and 6000 pL/min, respectively. The oven tem-

perature was initially held at 40°C for 1 minute,
ramped to 300°C, and maintained post-run. The instru-
ment (Agilent GC/MS MassHunter) matches peaks
against a NIST spectral library to identify compounds.

Biological activity

Biological activity prediction was conducted using
PASS Online (Filimonov et al., 2014).The canonical
SMILES of selected compounds were retrieved from
the PubChem database and analyzed using the PASS
online. Pharmacological activity was predicted based
on the probability of activity (Pa) and inactivity (Pi).
Compounds with Pa > Pi were consid ered potentially
active, and a threshold of Pa > 0.5 was used to indicate
meaningful biological activity. The compounds evalu-
ated in this study were linalool (CID: 654 9), p-cymene
(CID: 7463), and carvone (CID: 7439), with doxorubicin
(CID: 31703) used as a reference drugFig. S1) Addi-
tionally, the CLC -Pred tool was also used to estimate
cytotoxicity against tumor cell lines based on structural
similarity, following the protocol described by La-
gunin et al. (2023).

Toxicity profile

The toxicity profiles of the selected bioactive com-
pounds were predicted using the ProTox-3.0 web-
server (https://tox.charite.de/protox3/ ) (Banerjee et
al., 2024). The canonical SMILES of each compound
retrieved from the PubChem databasefi were submit-
ted to the platform to evaluate their predicted toxico-
logical endpoints, including LD 4 @alues (mg/kg), tox-
icity class (18VI), potential toxicity targets, and toxicity
classifications. Only predicted active toxicity end-
points with probability values above 0.7 were consid-
ered relevant and included in the analysis.

Evaluation of pharmacokinetic properties and drug -
likeness

Pharmacokinetic properties were predicted using
SwissADME (Daina et al., 2017). Parameters analyzed
included molecular weight, number of hydrogen bond
donors (HBD), hydrogen bond acceptors (HBA), topo-
logical polar surface area (TPSA), and lipophilicity
(LogP).

J Pharm Pharmacogn Res (2026) 14(1): 3
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Table 1.The coordinates and sizes of the grid boxes were established utilizing AutoDock Vina.

Proteins (PDB ID) Grid point dimensions (X X Y x Z) Centre grid box (X x Y x Z center) Exhaustiveness (A)

MDM2 (PDB ID: 4LWU) 29.5868 x 23.2439 x 242777
Caspase-3 (PDB ID: 3GJQ) 55.9702 x 48.6724 x 50.2223
ER-a (PDB ID: 3ERT) 30.5865 x 20.7683 x 26.8011

HER-2 (PDB ID: 3PP0) 29.1006 x 25.7492 x 25.0000

-11.6779, 21.3304, -5.5491 8
28.0209, 41.4138, 46.4874 8
30.3103, -1.6599, 23.7748 8
8

16.5885, 17.8920, 28.5328

Drug-likeness was evaluated according to
Lipinskids Rule of Five,
nal (GI) absorption, and bioavailability score.

Molecular target prediction

Compound otarget interaction predictions were
performed using the STITCH v5.0 web server
(http://stitch.embl.de ) (Szklarczyk et al., 2016), with a

Vina implemented in PyRx 0.9.5, in accordance with

Ythe methods separtedi by Ebal et al. (20235 Protein nt e s
structures were prepared by removing all bound lig-

ands and water molecules in Discovery Studio v16,

while ligands were energy -minimized and converted

to .pdbgt format using Ope n Babel. Docking simula-

tions were performed within the defined active sites of

each receptor, and the resulting ligandéreceptor com-

medi um confidence score t hge)éeg We{)elsldbse@@gly af%yﬁifd;:gmfcﬁvgryo%@'a | -

ysis aimed to identify proteins potentially interacting
with the selected bioactive compoundsii carvone, p-
cymene, and linaloolfi and to map their associated bi-
ological pathways, particularly those involved in
breast cancer. Doxorubicin was included as a reference
compound to facilitate comparative analysis of com-
pound otarget interactions within known anticancer
pathways.

Four breast cancerassociated proteins i MDM2,
HER2, ERA, &fi derecselectpdaas molecu-
lar targets. The inclusion of MDM2 and caspase-3 was
intended to evaluate modulation of the p53 -mediated
apoptotic pathway,
sen as established biomarkers of clinically relevant
breast cancer subtypes. Other commonly investigated
targets, including EGFR, PI3K, and CDK4/6, were not
included, as the present study focused on apoptosis-
and receptor-related mechanisms rather than cell-cycle
or kinase signaling.

Protein -ligand preparation

Three-dimensional (3D) structures of the selected
ligands (linalool, p -cymene, and carvone) were re-
trieved from the PubChem database in SDF format,
and their canonical SMILES were employed for subse-
guent predictions. The target proteins, estrogen recep-
toral pha (ERA; PDB | D:
2 (MDM2; PDB ID: 4LWU), Human Epidermal Growth
Factor Receptor 2 (HER2; PDB ID: 3PP0), and caspase
3 (PDB ID: 3GJQ), were obtained from the RCSB Pro-
tein Data Bank in .pdb format. For all target proteins,
doxorubicin was employed as the reference ligand.

Molecular docking

Molecular docking was conducted using AutoDock

https://jppres.com

wher ea sTh%péoﬂZg”ti%SnOfdaCtiI\:d%

io 2019 to evaluate hydrogen bo , hydroph
interactions, and predicted binding affinities. For
MDM2, Caspase-3, ERA , a n dz2, theEgRd centers,
dimensions, and exhaustiveness were set according to
standard docking protocols to ensure reproducibility
and accuracy of the predicted binding interactions (Ta-
ble 1).

In silico data analysis

The computational outputs were systematically ex-
amined to generate an integrated interpretation of the
pharmacological relevance of the selected compounds.

?lgd inactivity were com-

: o we'r cho-
pared to determine potential biological functio ns, and
predicted cytotoxicity profiles were reviewed to iden-
tify activity against tumor cell lines. Toxicological end-
points were interpreted based on LD 4 @alues, toxicity
classes, and predicted targets, while pharmacokinetic
parameters were assessed agaist drug-likeness crite-
ria and oral bioavailability.

Docking results were analyzed by evaluating pre-
dicted binding affinities, along with hydrogen bonding
and hydrophobic interactions, to elucidate ligand &pro-
tein binding mechanisms. The reliability of the docking
procedure was confirmed by RMSD calculations be-
tween predicted and co-crystallized ligand poses, with

3ERT)RMSIQU rviarleuelfo uoblze iMicnountsei dered

tive assessments with doxorubicin were employed to
contextualize the binding strength and interaction
modes of the selected compounds. Doxorubicin was
selected as the reference control due to its established
clinical use as a breast cancer chemotherapeutic agent,
providing a relevant benchmark for evaluating the in
silico potential anticancer activity of CCSE-derived
compounds. All predicted activities, pharmacokinetic
and toxicity profiles, and interaction data were
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compiled into tables and figures to provide a compre-  S2. These compounds were characterized based on
hensive overview of the in silicofindings. their mass spectra, including molecular weight, chem-

ical formula, retention time, and relative abundance

RESULTS

(expressed as peak area percentages). Of these, 76 com-

Phytochemical profiling
GC-MS analysis of the CCSE led to the identifica-

pounds with match scores exceeding 80% were se-
lected for further analysis. Notably, 29 compounds

demonstrated match scores above 90%, while the re-
maining majority fell within the 80% 890% range (Table

tion of 269 distinct bioactive compounds (Figs. 1 and 2)
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Figure 1.Chromatogram GC/MS of the ethanol extract of CCSE.

Table 2.Compounds identified in the ethanol extract of CCSE.

No RT Compound hame Formula Area Match score (%)
1 147.219 Benzofuran, 6-ethenyl-4,5,6,7-tetrahydro-3,6- Ci5H200 1361782 98.2
2 119.415 Anethole CioH120 492787 98.0
3 145.243 Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- CisHx 5854078 97.8
4 114.323 (-)-Carvone C10H140 71277639 97.6
5 148.771 (R)-1-Methyl-4-(6-methylhept-5-en-2- CisHos 7248931 97.5
6 127.620 1,2-Cyclohexanediol, 1-methyl-4-(1- Ci10H1502 803315 97.4
7 110.060 2-Cyclohexen-1-ol, 2-methyl-5-(1- C10H160 1246723 97.0
8 171.809 3,7-Cyclodecadien-1-one, 3,7-dimethyl-10-(1- CisH»0 4736990 96.8
9 94.915 2-Cyclohexen-1-ol, 1-methyl-4-(1- C10H160 155577 95.5
10 118.282 1-Cyclohexene-1-carboxaldehyde, 4-(1- C10H140 178587 95.5
11 160.351 Epicurzerenone CisH1802 5456727 95.5
12 154.300 (1S,2R,5R)-2-Methyl-5-((R)-6-methylhept-5-en- CisH260 643696 95.4
13 155.932 1,5-Cyclodecadiene, 1,5-dimethyl-8-(1- CisHos 465120 95.3
14 133.601 Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1- CisHaa 208334 95.1
15 101.989 Octanoic acid CsH1602 163210 94.9
16 172.582 5-Methyl-2-(6-methylhept-5-en-2-yl)phenol C15H20 718991 94.2
17 114.323 Carvone C10H140 67009189 94.1
18 138.789 .gamma.-Elemene CisHas 544948 93.9
19 176.702 Phenol, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, CisH20 35243880 93.4
20 106.700 Cyclohexanol, 2-methyl-5-(1-methylethenyl)- C10H180 975220 93.2
21 112.343 Carveol C10H160 1496367 93.1
22 140.957 (E)-.beta.-Farnesene CisHos 324187 92.9
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Table 2.Compounds identified in the ethanol extract of CCSE (continued...)

No RT Compound name Formula Area Match score (%)
23 86.657 Heptanoic acid C7H140> 37231 92.8
24 105.112 p-Mentha-1(7),8-dien-2-ol Ci10H160 106000 92.2
25 106.692 Cyclohexanone, 2-methyl-5-(1-methylethenyl)-, C1oH160 594175 91.3
26 75.516 Octanal CsHi160 70835 91.2
27 59.305 Ethanol, 2-butoxy- CeH1402 61379 90.8
28 44.817 Cyclotrisiloxane, hexamethyl- CsH1803Si3 38722 90.6
Lo 146022 rlnHe't%ClL:E;Bff’[[Blicycl°pr°pa[l’z]benze”e’ CisHas 181594 90.6
0 BT anstona betara et bapha) GO0 2085 895
31 158.839 Caryophyllene oxide C1sH240 764882 89.5
32 134,778 (1S,5S)-2-Methyl-5-((R)-6-methylhept-5-en-2- CisHos 45653 89.4
33 72.267 Glycerin C3HsO3 270534 89.1
34 63.343 Oxetane, 2,2,3-trimethyl- CeH120 31155 87.6
35 164.740 Dodecanoic acid, TMS derivative Ci15H30,Si 321722 87.6
36 120.819 4-tert-Butylphenyl acetate C12H1602 56305 87.5
37 157.181 1,3-Benzenediol, 0,0'-di(2-methylbenzoyl)- Ca2H1504 38395 87.0
38 138.268 Caryophyllene CisHaa 314441 86.8
39 123.165 4-Acetoxy-3-methoxystyrene Cu1H1203 23224 86.4
40 75.998 Ethanone, 1-(2-methylphenyl)- CoH100 10208 85.9
41 143.734 1-Decanol C10H220 54169 85.1
42 143.737 1-Nonanol CoH200 48586 85.1
43 126.176 1,3-Cyclohexadiene, 1-methyl-4-(1- CioHie 26154 85.0
44 43.422 Sulphuric acid dibutyl ester CsH1504S 6192 84.7
45 107.748 (+)-Dihydrocarvone C10H160 36801 84.7
46 66.093 4-Octen-3-one CsH140 9037 84.5
47 66.084 Cyclohexane, 1-methyl-2-propyl- CioH20 18370 84.4
48 120.820 Phenol, 2-methyl-5-(1-methylethyl)- C10H140 97198 84.3
49 135.530 Vanillin CsHsO3 44076 83.9
50 163.699 Isospathulenol C15H240 323819 83.9
51 53.677 1-Hexanol CeH140 12312 83.8
52 131.797 1-(2-Chloroethyl)pyrrolidin-2-one CeH10CINO 197037 83.7
53 61.029 2,3,4,5-Tetrahydropyridazine CaHsN2 34513 83.4
54 147.769 Phenol, 4,6-di(1,1-dimethylethyl)-2-methyl- CisH240 117493 83.0
55 101.733 Cyclopentene, 3-ethylidene-1-methyl- CsH12 16059 82.8
56 168.118 3-Cyclohexen-1-ol, 1-(1,5-dimethyl-4-hexenyl)- CisH260 856142 82.7
57 59.265 Vinyl ether C4HeO 26967 82.3
58 175.064 (-)-Spathulenol Ci5H240 380054 82.3
59 44.881 4-tert-Octylphenol, TMS derivative C17H300Si 31893 82.1
60 147.769 Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl-, C17H27NO2 90093 82.1
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Table 2.Compounds identified in the ethanol extract of CCSE (continued...)

No RT Compound name Formula Area Match score (%)
61 175.070 Longipinocarveol, trans- Ci1sH240 403855 82.1
62 128.098 1-(Hexahydropyrrolizin-3-ylidene)-3,3-dimethyl- CizH21NO 2554 81.8
63 162.037 1,3-Benzodioxole, 4,5-dimethoxy-6-(2- C12H1404 104001 81.8
64 167.906 Tumerone Ci5H20 419692 81.7
65 125.242 trans-L-Carvyl butyrate C1aH20> 84499 81.6
66 165.032 1,2-Ethanediol, 1,2-di-2-pyridinyl- C12H12N202 25428 81.4
67 79.934 Cyclobutane, 1,3-diisopropenyl-, trans CioH16 10208 81.3
68 90.910 Linalool Ci10H1s0 23664 81.2
69 65.738 Pentane, 3-ethyl- CrH1s 3873 81.1
70 175.069 Aristolene epoxide Ci1sH240 394159 81.1
71 164.753 4-fluorophenyl 4-(4-pentylcyclohexyl)benzoate CasH20FO> 83878 81.0
72 164.726 Pyruvic acid, TMS derivative CsH1203Si 223980 80.9
73 123.522 trans-Geranic acid methyl ester C11H1802 35952 80.6
74 157.181 1,3-Dithiolane, 2-benzyl-2-methyl- C11H14S2 50717 80.6
75 79.229 p-Cymene CioH14 8627 80.1
76 147.769 Butylated Hydroxytoluene C1sH240 148193 80.1

Identification of breast cancer -relevant compounds

Among the identified compounds, carvone, p -cy-
mene, and linalool (Fig. S1) were prioritized due to
their documented or predicted anticancer activities.
Carvone was the most abundant compound, detected
with a retention time of 114.32 minutes, a peak area of
71,277,639, and a match score of 97.6%-@ymene and
linalool exhibited ma tch scores of 80.1% and 81.2%, re-
spectively. These compounds were subsequently ana-
lyzed for biological activity and drug -likeness through
in silico methods.

In silico prediction of biological activity

PASS Online predictions revealed high pharmaco-
logical potential for all selected compounds, as shown
in Table 3. Carvone was predicted to exhibit antineo-
plastic activity (Pa = 0.772), chemoprotective effects (Pa
= 0.739), and proapoptotic properties by stimulating
caspase3 and TP53 expression. pCymene was associ-
ated with inhibition of ubiquinol -cytochrome-c reduc-
tase (Pa = 0.928) and suppression of HIF1A expression
(Pa = 0.815). Linalool was predicted to activate TP53
andNF-T B pat hways.
strated Pa values exceeding their corresponding Pi val-
ues, indicating likely biological activity.

For comparison, doxorubicin (reference com-
pound) demonstrated strong activity predictions as a
caspase3 stimulant (Pa = 0.980), antineoplastic agent
(Pa = 0.960), anticarcinogenic compound (Pa = 0.942),
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and apoptosis agonist (Pa = 0.551), further supporting
its established pharmacological profile.

Cytotoxicity prediction using CLC -Pred

Cytotoxic potential was evaluated using CLC -Pred
against breast cancer cell lines, as shown in Table4.
Carvone, p-cymene, and linalool were predicted to ex-
hibit moderate cytotoxicity against MDA -MB-231 and
MDA -MB-453 breast adenocarcinoma cells, with Pa
values below 0.4. Although the predicted cytotoxicity
was relatively low, all compounds exhibited Pa values
higher than their corresponding Pi values, suggesting
greater activity and supporting their selection for sub-
sequent molecular docking analyses.

In contrast, doxorubicin demonstrated greater ac-
tivity across multiple breast cancer cell lines, confirm-
ing the predictive model's validity .

Toxicity prediction

The toxicity profiles of carvone, p -cymene, linalool,
and doxorubicin were predicted using the ProTox -l
latform, as summarized in Table 5. Carvone (class IV)
gn(a inalBo? E@Iass V) were predicted to cross the
blooddbrain barrier (BBB) with high probability and
exhibited minimal organ -specific toxicity. p-Cymene
(class 1) also demonstrated strong BBB permeability
and potential ecotoxicity. I n contrast, doxorubicin
(class Ill) demonstrated a broader toxicity spectrum,
including neurotoxicity, nephrotoxicit y, respiratory
toxicity, and multiple systemic endpoints such as
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immunotoxicity and mutagenicity. These results sug- more favorable toxicity profile than the reference drug
gest that CCSEderived compounds may exhibit a  doxorubicin.

Table 3.Biological activities of carvone, p-cymene, and linalool, identified in the ethanolic extract of
Cuminum cyminum seed extract (CCSE).

No Compound Pa Pi Biological Activity
0.772 0.015 Antineoplastic
0.739 0.003 Chemoprotective
0.738 0.054 Ubiquinol-cytochrome-c reductase inhibitor
1 Carvone 0.694 0.015 Apoptosis agonist
0.690 0.005 Transcription factor NF-kappa B stimulant
0.539 0.023 Caspase 3 stimulant
0.520 0.081 TP53 expression enhancer
0.928 0.004 Ubiquinol-cytochrome-c reductase inhibitor
2 p-Cymene 0.815 0.011 HIF1A expression inhibitor
0.541 0.071 TP53 expression enhancer
0.727 0.058 Ubiquinol-cytochrome-c reductase inhibitor
0.719 0.022 TP53 expression enhancer
3 Linalool 0.697 0.004 Transcription factor NF-kappa B stimulant
0.667 0.018 Apoptosis agonist
0.523 0.009 Chemoprotective
0.980 0.002 Caspase 3 stimulant
0.960 0.004 Antineoplastic
4 Doxorubicin
0.942 0.002 Anticarcinogenic
0.551 0.032 Apoptosis agonist

The biological activities of carvone, p-cymene, and linalool, identified in the ethanolic extract of Cuminum cyminum seed
extract (CCSE), were predicted using PASS Online. Doxorubicin was included as a reference compound for comparison.
Pa (probability of activity) and Pi (probability of inactivity) represent the likelihood of a compound being
pharmacologically active or inactive, respectively.

Table 4.Predicted cytotoxic activities of carvone, p-cymene, linalool, and doxorubicin against breast cancer cell

lines

No Compound Cell line Cell line full name Tumor type Pa Pi

1 Carvone MDA-MB-231 Breast adenocarcinoma Adenocarcinoma 0.236 0.124

2 p-Cymene MDA-MB-453 Breast adenocarcinoma Adenocarcinoma 0.362 0.179

3 Linalool MDA-MB-453 Breast adenocarcinoma Adenocarcinoma 0.342 0.222
MAXF401 Breast carcinoma Carcinoma 0.680 0.001

4 Doxorubicin ~ MCF7 Breast carcinoma Carcinoma 0.620 0.029
MDA-MB-453 Breast adenocarcinoma Adenocarcinoma 0.564 0.004

Predicted cytotoxic activity of carvone, p-cymene, linalool, and doxorubicin against breast cancer cell lines was evaluated using CLC-
Pred. Pa (probability of activity) and Pi (probability of inactivity) represent the likelihood of a compound being pharmacologically
active or inactive, respectively.

https://jppres.com J Pharm Pharmacogn Res (2026) 14(1): 8


https://jppres.com/
https://www.ebi.ac.uk/chembl/target/inspect/CHEMBL400
https://www.ebi.ac.uk/chembl/target/inspect/CHEMBL614334
https://www.ebi.ac.uk/chembl/target/inspect/CHEMBL614334

Alifiyah et al. Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

Table 5.Predicted toxicity profiles of carvone, p-cymene, linalool, and doxorubicin.

Predicted LDso ~ Predicted Toxicity

No Compound (mg/kg) Class Classification Target Probability
Organ toxicity Neurotoxicity 0.71
1 Carvone 1640 \Y
Toxicity endpoints BBB-barrier 0.90
Toxicity endpoints BBB-barrier 0.99
2 p-Cymene 3 |
Toxicity endpoints Ecotoxicity 0.71
3 Linalool 2200 v Toxicity endpoints BBB-barrier 0.92
Organ toxicity Neurotoxicity 0.74
Organ toxicity Nephrotoxicity 0.80
Organ toxicity Respiratory toxicity 0.91
4 Doxorubicin 205 1 Toxicity endpoints Immunotoxicity 0.99
Toxicity endpoints Mutagenicity 0.98
Toxicity endpoints Cytotoxicity 0.94
Toxicity endpoints Clinical toxicity 0.84

Predicted toxicity profiles of carvone, p-cymene, linalool, and doxorubicin were determined using the ProTox-Il web server. Only probability values
greater than 0.7 are shown.

Table 6.Physicochemical properties, pharmacokinetic profiles, and drug-likeness of carvone, p-cymene, linalool, and doxorubicin.

Compound
Characteristics
Carvone p-cymene Linalool Doxorubicin
Physicochemical properties
Molecular weight (g/mol) 150.22 134.22 154.25 543.52
Number of hydrogen bond acceptors 1 0 1 12
Number of hydrogen bond donors 0 0 1 6
TPSA A 17.07 0 20.23 206.07
LogP 2.44 3.5 2.66 0.52

Pharmacokinetic profiles and drug -likeness

Gl absorption High Low High Low

Lipinski Yes, 0 violations Yes, 1 violation Yes, 0 violations No, 3 violations
Veber Yes Yes Yes No, 1 violation
Bioavailability score 0.55 0.55 0.55 0.17

Physicochemical properties, pharmacokinetic profiles, and drug-likeness of carvone, p-cymene, linalool, and doxorubicin were predicted by
SwissADME. TPSA: topological polar surface area (A2); Log P: partition coefficient; Gl: gastrointestinal absorption.

Physicochemical properties, pharmacokinetic area (TPSA < 140 A?) and acceptable hydrogen bond
profiles, and drug -likeness characteristics, supporting membrane permeability
(Table 6).

Oral bioavailability and drug -likeness were evalu-
ated using Lipinski6s and Vycentrastsdoxorubicie was prétiictgato hgvelow r oi n -
testinal absorption, absence of Lipinski violations, and  gastrointestinal absorption, three Lipinski violations, a
bioavailability scores of 0.55 were predicted for car-  high TPSA value (206.07 A?), and a low bioavailability
vone and linalool, indicating favorable pha rmacoki- score (0.17), consistent with its known intravenous ad-
netic properties. p-Cymene was predicted to have ministration route. These predictions are detailed in
moderate lipophilicity (Log P=3.5), one Lipinski vio- Table 6.
lation, and low gastrointestinal absorption, although
Veber parameters were met. All CCSEderived com-
pounds demonstrated low topological polar sur face
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Figure 2. Molecular pathway analysis of carvone, p-cymene, linalool, and doxorubicin using STITCH, showing predicted interactions
with key biological target proteins and signaling pathways, including those related to TP53 activation and breast cancer.
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Molecular pathway prediction analysis

Predicted molecular interactions between the
CCSEderived compounds (linalool, carvone, and p -
cymene) and several cancetrelated proteins were
identified using STITCH analysis (Fig. 2).

Based on STITCH network analysis, p-cymene, car-
vone, and linalool were associated with several major
cancerrelated proteins, including TP53, AKT1, MYC,
CASP3, and EGFR. Notably, linalool was predicted to
exhibit transcriptional regulatory activity specifi cally
targeting TP53, which emerged as a central hub within

https://jppres.com

the interaction network. These interactions, primarily
derived from text mining and curated databases, indi-
cate that the compounds may modulate oncogenic sig-
naling pathways i particularly those related to apop-
tosis via TP53 regulation.

In comparison, doxorubicin fi used as a reference
compound i was predicted to have a broader interac-
tion profile, encompassing not only these regulatory
proteins but also key components of drug resistance
and DNA damage response pathways, including
TOP2A, ABCB1, ABCC1, and ABCG2. These findings
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highlight the multi -targeted mechanism of action of
doxorubicin, while the CCSE -derived compounds may
act through more selective regulatory pathways.

Molecular docking results

Docking simulations predicted that doxorubicin
bound most strongly across all targets (6.7 to d9.1
kcal/mol). Among the selected compounds, carvone
exhibited the highest affinities (HER2 87.0, ERA 86.2
kcal/mol), forming hydrogen bonds with Gly54
(MDM2) and Lys449/Gly390 (ER-A) . -Cymene
demonstrated moderate affinity (HER2 36.6, ERA 86.0
kcal/mol) through hydrophobic contacts only, over-
lapping with doxorubicin residues (Val734, Leu852,
Ala751, Leu726). Linalool displayed the weakest affin-
ities (04.4 to 86.1 kcal/mol), but formed hydrogen
bonds with Glu353 (ER-A )
hydrophobic contact with Trp206 (caspase-3), the same
residue engaged by doxorubicin (Tables 7 and S1-S4).

Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

Three-dimensional and two -dimensional interac-
tion maps confirmed that all selected compounds
bound within recognized pockets, consistent with
known ligand -binding motifs. Overlapping residues
with doxorubicin suggested potential competitive in-
hibition.

MDM2

All selected compounds were predicted to bind
within the same pocket as doxorubicin. Linalool was
observed to interact primarily through hydrophobic
contacts (Fig. 3AdB), and p-cymene was similarly en-
gaged via hydrophobic interactions (Fig. 3CadD). Car-
vone was found to form a hydrogen bond with Gly54
in addition to hydrophobic contacts (Fig. 3EOF). Alt-
hough none of the compounds replicated the hydrogen

Ser 783/ Thr 8 6chding HEARIR pf ,doxarubitin (Fig. 3GAH), partial

overlap of hydrophobic regions was noted, suggesting
the possibility of alternative stabilization within the
binding pocket.

Table 7.Molecular docking results showing interactions between linalool, p-cymene, carvone, and doxorubicin and the target

proteins MDM2, Caspase-3, ER-a, and HER2.

Predicted Residue
Protein Compound binding affinity
(Kcal/mol) Hydrogen bond Hydrophobic
Linalool -5.1 Leu53, 1le95, 11e99, Leu50, Phe82, His92
Cymene 5.7 Leu50, Leu53, 11€95, 11€99, Ile57, Val89,
p-Cy . Phe82
MDM2
Val89, Ile57, 11e95, Leu53, 1199, Phe82,
Carvone -5.4 Gly54 Phes?
Doxorubicin -6.7 GIn55, His92 Met58
Linalool 4.4 Trp206, Phe256, Arg207
p-Cymene -5.4 Ala227, Leu81, Lys224
Caspase-3 Carvone -5.8 Lys224, Ala227, Leu8l
- Cys163, Arg207, .
Doxorubicin -8.2 Tyr204, His121 Trp206, His121
. Met388, Met421, Ile424, Leu346, Leu349,
Linalool -5.6 Glu3s3 Leu387, Phe404
ER-a p-Cymene -6 Arg394, Pro324, Met357, Trp393, Phe445
Carvone -6.2 Lys449, Gly390 Pro324, Met357, Leu387, Trp393, Phe445
Doxorubicin -7.6 Val534, Pro535 Leu536
Linalool -6.1 Ser783, Thr862 Ala771, Leu785, Leu796, Lys753, Phe864
Val734, Leu852, Ala75]1Lys753,
p-Cymene 66 Leu726, Leu800, Met801
HER-2 Carvone 5 Ser783, Thi7os Lys753, Ala771, Leu785, Leu796, Met774,
Phe864
- Arg811, Gly72s, Val734, Leu852, Val734 Cys805,
Doxorubicin 9.1 Asp808, Ser728, Leu726 Ala751
Asp863, Cys805 '
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Figure 3.Molecular docking analysis of MDM2 protein interactions.

(A, B)3D and 2D interaction structures with linalool; (C, D)3D and 2D interaction structures with p-cymene;
(E, F)3D and 2D interaction structures with carvone; and (G, H)3D and 2D interaction structures with
doxorubicin. The red circle highlights the protein-ligand complex surface representation, with the ligand
positioned within the binding pocket.
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Figure 4.Molecular docking analysis of caspase-3 protein interactions.

(A, B)3D and 2D interaction structures with linalool; (C, D)3D and 2D interaction structures with p-cymene; (E,
F) 3D and 2D interaction structures with carvone; and (G, H)3D and 2D interaction structures with doxorubicin.
The red circle highlights the protein-ligand complex surface representation, with the ligand positioned within

the binding pocket.
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Linalool was observed to occupy the same active-
site pocket as doxorubicin, maintaining hydrophobic
contact with Trp206 (Fig. 4AdB). Carvone and p-
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cymene were found to bind in adjacent hydrophobic
pockets, without forming hydrogen bonds, and to ex-
hibit distinct orientations relative to the reference lig-
and (Fig. 4CoF). Although the hydrogen bonding
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pattern of doxorubicin was not replicated (Fig. 4GdoH),
these interactions suggest potential alternative stabili-
zation within the caspase-3 binding site.

ER-A

All compounds were predicted to bind at sites ad-
jacent to doxorubicin. Linalool was observed to form

Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

hydrogen bonds with Glu353 and to interact with mul-
tiple hydrophobic residues, including Met388, Met421,
lle424, Leu346, and Phe404 (FigsAdB). Carvone and
p-cymene were found to interact primarily through
van der Waals and hydrophobic contacts, without
forming hydrogen bonds (Fig. 5Co&F). Doxorubicin
bound at a separate site, forming a hydrogen bond
with Val534 (Fig. 5GoH).
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Figure 5. Molecular docking analysis of ER-a protein interactions.

(A, B)3D and 2D interaction structures with linalool; (C, D)3D and 2D interaction structures with p-cymene;
(E, F)3D and 2D interaction structures with carvone; and (G, H)3D and 2D interaction structures with
doxorubicin. The red circle highlights the protein-ligand complex surface representation, with the ligand
positioned within the binding pocket.
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HER-2

All selected compounds were predicted to occupy
the same binding pocket as doxorubicin. Linalool was
observed to form hydrogen bonds with Ser783 and

https://j
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Figure 6.Molecular docking analysis of HER-2 protein interactions.

(A, B)3D and 2D interaction structures with linalool; (C, D)3D and 2D interaction structures with p-cymene;
(E, F)3D and 2D interaction structures with carvone; and (G, H)3D and 2D interaction structures with
doxorubicin. The red circle highlights the protein-ligand complex, with the ligand positioned within the
binding pocket.

Thr862, in addition to van der Waals interactions (Fig.
6A0B). Carvone interacted with hydrophobic and alkyl
residues, including Thr798, Thr862, and Ser783 (Fig.
6EOF). P-cymene was found to overlap with
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doxorubicin -contacting residues (Val734, Leu852,
Ala751, Leu726) through hydrophobic interactions
only (Figure 6CoD). Doxorubicin additionally formed
hydrogen bonds with Thr862 and Asp863 (Fig. 6GoH ).

DISCUSSION

Cuminum cyminumhas long been recognized as a
source of essential oils rich in bioactive constituents
with diverse therapeutic activities, including antioxi-
dant, antibacterial, antifungal, anti -inflammatory, anti-
diabetic, insecticidal, and immunomodulatory effects
(Allag et al., 2020). Cuminaldehyde (4isopropylben-
zaldehyde) has generally been reported as the primary
compound of C. cyminumseed extract (CCSE) (Rana,
2014); however, in the present study, this compound
was not detected by GCOMS, which may be explained
by its susceptibility to oxidation or degradation, lead-
ing to concentrations below the detection threshold. In-
stead, 269 bioactive compounds were identified in
CCSE, among which carvone, p-cymene, and linalool
were selected for further in silico evaluation based on
their relative abundance and pharmacological rele-
vance.

Apoptosis is a regulated process of programmed
cell death essential for maintaining cellular homeosta-
sis, and its dysregulation is a hallmark of cancer pro-
gression (Elbe et al., 2022). Induction of apoptosis is
therefore a key mechanism through which antic ancer
agents exert cytotoxic effects. This study evaluates the
involvement of the p53-mediated apoptotic pathway
in the activity of the selected compounds against breast
cancer. The tumor suppressor p53 regulates cell cycle
progression, apoptosis, senescene, DNA repair, and
metabolism, with its activity tightly controlled by the
E3 ubiquitin ligase MDM2, which promotes p53 deg-
radation (Dewi et al., 2023; Yao et al., 2024). Excessive
MDM2 activity impairs the p53 -mediated DNA dam-
age response, enabling malighant cell survival. Here,
MDM2 is examined as a negative regulator of p53, with
inhibition anticipated to enhance p53 activation.
Caspase3, an executioner caspase activated via intrin-
sic and extrinsic pathways, is a critical marker of apop-
tosis (Dewi et al., 2022; Dou et al., 2024). Its activation
downstream of p53 signaling may result from MDM2
inhibition or related mechanisms. Accordingly, MDM2
and caspase3 were selected as molecular targets to
evaluate the therapeutic potential of the compounds.

In this study, ER-A a n d -2 W&&examined as
breast cancer biomarkers to evaluate the therapeutic
potential of bioactive compounds from CCSE. ER-A
contributes to estrogen-dependent tumor growth (Liu
et al., 2020), whereas HERZ is linked to aggressive
phenotypes, poor prognosis, increased metastasis, and
treatment resistance (Abbasvandi et al., 2023). Thera-
peutic strategies for ER-positive breast cancer typically

https://jppres.com
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involve reducing estrogen production or blocking its
receptor interaction (Wei, 2023). Key regulators of tu-
mor progression and treatment response in distinct
breast cancer subtypesii ER-A a n d -2 Bl EdRe tar-
geted to evaluate the potential of the selected com-
pounds to modulate their signaling pathways and in-
hibit cancer progression.

Clinically, doxorubicin primarily acts through
DNA intercalation and topoisomerase Il inhibition, im-
pairing nucleic acid synthesis and inducing tumor cell
death (Chowdhury et al., 2021; Thorn et al., 2011). It
has proven
positive breast cancers, although its use is limited by
toxicity and resistance (Gomari et al., 2019; Sahoo et al.,
2025; Wan et al., 2021). This study employed doxorubi-
cin as a reference ligand to evaluate the potential mo-
lecular mimicry of CCSE-derived compounds.

Carvone was identified as the most abundant con-
stituent in CCSE, consistent with previous reports that
described it as a major volatile monoterpene in C.
cyminumessential oil (Merah et al., 2020). Pharmacoki-
netic predictions indicated favorable drug -likeness
with low toxicity. Docking analyses demonstrated in-
teractions with HER2, ER-A, and MDM2,
potential stabilization of p53 activity and modulation
of apoptotic signaling. Although no hydrogen bonds
were observed with caspase3, hydrophobic contacts
were detected, implying a possible contribution to
caspase3dmediated apoptosis. These predictions are
consistent with experimental findings that carvone in-
hibits the proliferation and migration of breast cancer
cells, induces ROS generation, upregulaes p53 and
Bad, activates caspase3, and triggers nuclear fragmen-
tation and S-phase arrest (Lima et al., 2023; Patel &
Thakkar, 2014). The evidence supports the notion that
carvone may exert anticancer effects through modula-
tion of HER2/ER-A s i g n a the M2 &p&3chxis,
with additional apoptotic effects mediated via caspase -
3 interactions.

p-Cymene, a lipophilic monoterpene identified in
CCSE, was predicted to exhibit one Lipinski violation,
low gastrointestinal absorption, and moderate lipo-
philicity (Log P = 3.5), indicating less favorable phar-
macokinetic characteristics compared with carvone
and linalool. Docking simulations demonstrated mod-
erate predicted binding affinities for HER2 ( 06.6
kcal/mol) and ER -A 8.0 kcal/mol), with lower affin-
ities for MDM2 and caspase-3. Stabilization of ligand &
protein complexes was achieved exclusively through
hydrophobic interactions, with partial overlap to dox-
orubicin at HER2 residues Val734, Leu852, Ala751, and
Leu726. These findings suggest that pcymene may
function as a complementary scaffold, particularly
against HER2-positive breast cancer. Supporting evi-
dence has shown that p-cymene inhibited the
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proliferation of MCF -7 and MDA -MB-231 cells (Souza suppression of proliferation. Inhibition of MDM2 may

et al., 2024), induced apoptosis, ROS modulation, and
DNA interaction (Balahbib et al., 2021), and triggered
senescence in HERZpositive cells (Ahlina et al., 2022).
These results indicate that, although its pharmacoki-
netic limitations and lower predicted binding affinities
may reduce potency, p-cymene retains therapeutic rel-
evance through HER2 inhibition and modulation of
the apoptotic pathway.

Linalool, detected in this study and reported as a
significant constituent of C. cyminum seed extract
(Rana, 2014), was predicted to have favorable pharma-
cokinetic properties, including good membrane per-
meability, compliance
rules, and low predicted toxicity. Docking analyses
demonstrated relatively modest predicte d binding af-
finities (04.4 to 86.1 kcal/mol) compared with carvone
and doxorubicin, yet hydrogen bonds were formed
with Glu353 in ER-A and
gether with hydrophobic contact with Trp206 in
caspase3, the latter being a key residue also engaged
by doxorubicin. These interactions suggest that linal-
ool may modulate ER-A si gnaling,
caspasedependent apoptosis, complementing its pre-
dicted role in TP53 activation. Experimental studies
support these predictions, as linalool has been shown
to induce G1 arrest, mitochondrial dysfunction, ROS
accumulation, caspase3 activation, and TP53 upregu-
lation in breast cancer models (Elbe et al., 2022 Ma-
chado et al., 2022). Although weaker affinities may re-
duce potency, such interactions may still be biologi-
cally relevant, broaden multi -target activity, and pro-
vide scaffolds for drug optimization (Wang et al.,
2017).

Molecular docking analyses demonstrated that car-
vone, linalool, and p -cymene occupied the same bind-
ing pockets in MDM2 and HER2 as doxorubicin, sug-
gesting a potential mimicry of its inhibitory effects. In
contrast, only linalool overlapped with doxorubicin in
ERA and c3aisdiatingeelective replication of
interactions in these targets. Hydrogen bonds were ob-
served for carvone and linalool. In contrast, p-cymene
interacted exclusively through hydrophobic contacts,
unlike doxorubicin, which formed hy drogen bonds
and hydrophobic interactions with all targets. Previous
studies have emphasized that the stability of ligand
protein complexes depends on the interplay between
hydrogen bonds and hydrophobic contacts (Vaidya-
nathan et al., 2023), supporting the potential of these
phytocompounds to partially mimic the binding be-
havior of established chemotherapeutic agents.

Within this framework, the accommodation of car-
vone, linalool, and p-cymene in MDM2 and HER2
binding pockets suggests activity against HER2-
positive breast cancers via stabilization of p53 and

https://jppres.com
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further enhance p53 function, facilitating apoptosis
even in the absence of caspas& (Dou et al., 2024). Lin-
alool exhibited the broadest interaction profile, engag-
ing ER-A and overl appi ngn
caspase3, suggesting a possible role in ERpositive
breast cancers through caspasedependent apoptosis.

In line with these mechanistic insights, carvone, p-
cymene, and linalool were predicted to exhibit moder-
ate cytotoxicity, whereas doxorubicin consistently
demonstrated more potent effects. Toxicity predictions
indicated that carvone and linalool possess amore fa-
vorable safety margin and oral bioavailability, in con-
trast tb the systesnic toxicities and gdoor pharinacokd s
netics associated with doxorubicin (Chowdhury et al.,
2021; Vargas et al., 2020). These results suggest that
CCSEderived compounds may represent safer, more
orally bioavailable candidates with subtype -specific

Ser 783/ Thr 8&tity.iHoweld-tReR lowet potency compared with

doxorubicin underscores the need for further in vitro
and in vivo validation.

The findin s\PrO\{ide a mechanéstic rationale for the
predic?e& suﬁtypé-spgclfic ghticancer potential of C.
cyminum seed extractderived compounds. Carvone,
p-cymene, and linalool may represent promising can-
didates for managing distinct breast cancer subtypes
through mechanisms involving MDM2 inhibition,
caspase3dmediated apoptosis, and modulation of ER -
A and HBaRM. Nevertheless, further in vitro
and in vivo investigations are required to validate these
computational predictions and to elucidate th eir mo-
lecular mechanisms, therapeutic efficacy, and safety.
The absence of experimental validation constitutes the
principal limitation of this study, underscoring the ne-
cessity of complementary biological assessments to
confirm the predicted activities in more complex sys-
tems. Additionally, other targets, including EGFR,
PI3K, and CDK4/6, were not examined in the present
study, and their investigation is recommended in fu-
ture research to further elucidate the anticancer poten-
tial of CCSE-derived compounds .

CONCLUSION

A total of 269 bioactive compounds were identified
from Cuminum cyminumseed extract (CCSE), among
which carvone, p-cymene, and linalool were selected
for further analysis based on their relative abundance
and pharmacological relevance. In silico predictions in-
dicated favorable drug -likeness, pharmacokinetic
properties, and lower toxicity profiles for carvone and
linalool compared with doxorubicin. Molecular dock-
ing analyses demonstrated that all three compounds
were accommodated within the same binding poc kets
as doxorubicin in MDM2 and HER2, suggesting poten-
tial mimicry of its inhibitory effects. In contrast, only
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linalool overlapped with doxorubicin in caspase -3 and
ERA, reflecting a degree
binding orientation. Hydrogen -bonding interactions
were observed for carvone and linalool, whereas p-cy-
mene engaged exclusively through hydrophob ic con-
tacts. Collectively, these findings provide a mechanis-
tic rationale for the potential role of C. cyminumde-
rived compounds as modulators of breast cancerdre-
lated pathways. Nonetheless, further in vitro and in
vivo investigations are essential to validate these com-
putational predictions and to clarify their molecular
mechanisms, therapeutic efficacy, and safety.
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Supplementary data

Table S1.Raw Docking Data. MDM2.

Ligand Binding affinity rmsd/ub | rmsd/Ib
MDM2 - doxorubicin -6.7 0 0
MDM2 - doxorubicin -6.4 7.14 3.477
MDM2 - doxorubicin -6.4 5.049 2.292
MDM2 - doxorubicin -6.4 5.083 2.493
MDM2 - doxorubicin -6.2 8.635 2.884
MDM2 - doxorubicin -6 9.045 2.837
MDM2 - doxorubicin -6 5.712 3.119
MDM2 - doxorubicin -5.9 7.316 2.576
MDM2 - doxorubicin -5.7 7.638 3.199
MDM2 - linalool -5.1 0 0
MDM2 - linalool -4 4.708 1.933
MDM2 - linalool -4.6 4.304 2.046
MDM2 - linalool -4.1 4.725 2.207
MDM2 - linalool -4.9 3.502 2.287
MDM2 - linalool -5 4.878 2.637
MDM2 - linalool -4.6 4.646 2.878
MDM2 - linalool -4.4 5.274 3.34
MDM2 - linalool -4.2 4.845 3.487
MDM2 - carvone -5.4 0 0
MDM2 - carvone -5.3 4.612 2.217
MDM2 - carvone -4.9 5.034 2.388
MDM2 - carvone -4.9 5.109 2.422
MDM2 - carvone -5 5.118 2.475
MDM2 - carvone -5 3.584 2.75
MDM2 - carvone -5.1 4.231 2.779
MDM2 - carvone -4.6 7.462 4.443
MDM2 - carvone -4.6 6.062 4.513
MDM2 - p-cymene -5.7 0 0
MDM2 - p-cymene -5.7 1.535 0.074
MDM2 - p-cymene -5.3 4.598 1.007
MDM2 - p-cymene -4.6 4.725 1.262
MDM2 - p-cymene -4.9 5.095 1.662
MDM?2 - p-cymene -4.6 4.87 1.939
MDM?2 - p-cymene -5 3.222 2.082
MDM?2 - p-cymene -5 3.342 2.177
MDM?2 - p-cymene -5 4.481 2.856
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Table S2.Raw Docking Data. Caspase-3.

Ligand Binding Affinity rmsd/ub rmsd/lb
caspase3 - doxorubicin -8.2 0 0
caspase3 - doxorubicin -7.8 3.239 1.885
caspase3 - doxorubicin -1.6 6.734 3.569
caspase3 - doxorubicin -1.5 8.268 3.491
caspase3 - doxorubicin -1.5 8.766 3.107
caspase3 - doxorubicin -1.3 7.537 4.887
caspase3 - doxorubicin -7.2 19.891 18.561
caspase3 - doxorubicin -7.2 4.455 2.391
caspase3 - doxorubicin -1.2 9.109 3.166
caspase3 - linalool 4.4 0 0
caspase3 - linalool -4.2 2.01 1.352
caspase3 - linalool -4.2 2.475 1.462
caspase3 - linalool -4.3 2.777 1.752
caspase3 - linalool -4.3 3.442 2.01
caspase3 - linalool -4.3 7.405 6.407
caspase3 - linalool -4.2 10.058 8.281
caspase3 - linalool -4.3 29.38 26.809
caspase3 - linalool -4.3 32.163 29.26
caspase3 - carvone -5.8 0 0
caspase3 - carvone -5 4.665 1.391
caspase3 - carvone -4.6 5.443 2.3
caspase3 - carvone -5.1 5.164 2.568
caspase3 - carvone -4.7 16.915 15.735
caspase3 - carvone -4.5 27.238 24.923
caspase3 - carvone -4.6 30.277 28.058
caspase3 - carvone -5.1 32.01 29.955
caspase3 - carvone -4.6 32.004 29.964
caspase3 - p-cymene -5.4 0 0
caspase3 - p-cymene -5.4 4.92 1.224
caspase3 - p-cymene -4.9 4.233 2.161
caspase3 - p-cymene -4.5 18.17 16.841
caspase3 - p-cymene -4.4 27.915 27.01
caspase3 - p-cymene -4.3 29.562 27.414
caspase3 - p-cymene -4.3 29.839 28.336
caspase3 - p-cymene -5 31.183 28.526
caspase3 - p-cymene -4.5 32.077 29.58
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Table S3.Raw Docking Data. ER-a.

Ligand Binding Affinity rmsd/ub rmsd/lb
Era - doxorubicin -7.6 0 0

Era - doxorubicin -7.3 5.062 2.776
Era - doxorubicin -7.3 10.291 5.946
Era - doxorubicin -7.3 11.633 7.522
Era - doxorubicin -7.3 23.666 21.56
Era - doxorubicin -7.3 39.269 36.381
Era - doxorubicin 7.1 8.397 4.644
Era - doxorubicin 7.1 9.616 4.229
Era - doxorubicin -7.1 7.635 4.588
Era - linalool -5.6 0 0

Era - linalool -5 2.367 1.507
Era - linalool -5.4 2,711 1.769
Era - linalool -5.2 2.998 1971
Era - linalool -5.4 3.153 2.338
Era - linalool -5 10.441 8.722
Era - linalool -5.2 10.148 9.215
Era - linalool -5.1 10.428 9.576
Era - linalool -5 10.622 9.59
Era - carvone -6.2 0 0

Era - carvone -5.8 4.632 1.922
Era - carvone -6 10.501 9.802
Era - carvone -5.9 10.988 10.283
Era - carvone -5.6 10.963 10.349
Era - carvone -5.9 11.675 10.747
Era - carvone -5.8 11.473 10.967
Era - carvone -6.1 12.066 11.402
Era - carvone -5.6 13.242 11.753
Era - p-cymene -6 0 0

Era - p-cymene -5.6 4.254 1.033
Era - p-cymene -5.7 10.909 10.366
Era - p-cymene -5.8 11.091 10.551
Era - p-cymene -5.8 11.505 10.577
Era - p-cymene -5.8 11.489 10.604
Era - p-cymene -5.6 11.699 11.067
Era - p-cymene -5.6 12.153 11.523
Era - p-cymene -5.7 14.34 13.544
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Table S4.Raw Docking Data. HER2.

Ligand Binding Affinity rmsd/ub rmsd/lb
her-2 - doxorubicin 9.1 0 0
her-2 - doxorubicin -8.6 8.077 4.993
her-2 - doxorubicin -1.9 9.078 5.857
her-2 - doxorubicin -1.2 11.757 7.577
her-2 - doxorubicin -7.1 9.526 4.534
her-2 - doxorubicin -7 9.71 7.57
her-2 - doxorubicin -7 28.847 25.851
her-2 - doxorubicin -6.9 27.093 24.456
her-2 - doxorubicin -6.8 15.181 9.05
her-2 - linalool -6.1 0 0
her-2 - linalool -6 2.029 1.645
her-2 - linalool -5.9 3.359 2.283
her-2 - linalool -5.5 5.331 2.462
her-2 - linalool -5.8 5.72 2.747
her-2 - linalool -5.5 7.473 4.665
her-2 - linalool -5.6 8.711 6.012
her-2 - linalool -5.3 9.525 7.436
her-2 - linalool -5.5 10.258 8.67
her-2 - carvone -7 0 0
her-2 - carvone -7 4.679 1.424
her-2 - carvone -7 2.909 1.882
her-2 - carvone -6.6 6.926 3.648
her-2 - carvone -6.7 6.469 4.338
her-2 - carvone -6.6 9.425 6.44
her-2 - carvone -6.3 10.259 6.542
her-2 - carvone -6.3 10.122 6.82
her-2 - carvone -6.2 10.157 8.752
her-2 - p-cymene -6.6 0 0
her-2 - p-cymene -6.5 4.129 0.933
her-2 - p-cymene -6.5 4.377 0.943
her-2 - p-cymene -6.3 4.485 0.946
her-2 - p-cymene -6.5 2.435 1.219
her-2 - p-cymene -6.1 4.268 1.434
her-2 - p-cymene -6.2 3.629 2.057
her-2 - p-cymene -6.3 4.984 2.364
her-2 - p-cymene -6.1 6.746 4.69
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Linalool (CID: 6549) p-Cymene (CID: 7463)

H oh Ho PHL H

Fig. S1.Molecular Structures of Key Ligands in 2D Format via MarvinSketch.
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Fig. S2.GC-MS data and chromatograms.
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108673 (+-)-2-Bromeprogionyl cnlorde TM5507  GHABICO 1574 a6 1.7%9 Bis(1,2,2-rimethylpropyl) methylphosphanate  TOKI-SE  CL3H2903P 1607 5.0
108673 (+-)-2-Bromeprogionyl cnlorde T5507  GHABICO 1374 a6 1.7%9 Bis(1,2,2-trimethylprogyl) methylphosphanate  TOKI-S5-6  CL3H2903P 1607 5.0
108673 (+-)2-Bromapropionyl chloride FUISEET  CIHABICID Pty 6 117998 Bis(1,2,2-rimettylpropy) methylphosphonate  7040-58-5  CL3H29039 1607 5.0
10.9807 Shenol, 4ty -metiyl- 8730 oMz P a7 117998 Bis(1,2, 2-rimethylpropyl) methyiphosphonate  7040-58-5  CL3H29039 1607 5.0
oo Phenl, #-stin-Z-methyl- ST om0 pussay 87 18282 Foyoshene Fartosline, +(1- T3 CIHI40 173015 41
10907 Fhenol, 4-ethyd-2-methyl- mer) o i %o 11,8282 1-Cychohesene-1-carboxaidehyde, 4-{1- 1753 CUHI40 173015 o4t
10,9807 enenoi, 4-ethyt-2-methyl- meT30  CoHL 107059 60 methylethenyl)-
11,0060 2-Cyciohesen-1-cl, 2-metiy-5-{1- LST064 CI0HISO o537Ed M5 118282 1-Cychohenene-1-carboxalehyde, 4-(1- LTSI CLHI4O 177935 5.2
methylethenyi)-, cis- methyletheny)
11,0060 2-Cyclohesen-1-cl, 2-metig-5-{1- LST064 CI0HISO 95378} M5 118282 1-Cychohenens-1-carboxaklehyde, 4-(1- LTSI CLHI4O 177935 5.2
methyletheny)-, ds- mehyieinemi-
11,0060 Boptmmied, Tt 541 197064 CIHISO 1133603 aLl 118282 1 ne-1-carbaraidehyde, 4{1- TSI CUHI4O 178587 %65
lethenyl)-, cis- Wﬁly
11,0060 Eoptmed, Tt 541 97064 CIHISD 1133603 a1 118282 1 ne-1-caronaidehyde, 5-{1- 11753 C10HI40 17ms87 =5
fetheny)-, cis- fetneny)-
11,0060 Eoptmed, Tt 541 97064 CIHISD 1225675 £ 16282 1 ne-1-cartoaidehyde, 4-{1- T3 C1HI40 184682 B
fetheny)-, cis- fethenyl)-
11,0060 Eoptmed, Tt 541 97064 CIHISD 1225675 £ 18282 1 ne-1-carbaraidehyde, 4-{1- LTSI CUHI4O 184682 44
fetheny)-, cis- fethenyl)-
11,0060 Bt Tt 51 97064 CIHISD 1246723 B 118415 Anethole 41B0-73-8  CL0HI20 483424 w2
feshenyl)-, ds- 115415 Anethole A1B0-78 CL0H120 5185 w4
11,0060 Bt Tt 51 97064 CIHISD 1246723 B 10115 Anetiole IHG1 1120 a0 iy
112134 Phenal, +-ethyl-2-methyl- 219730 CoHI20 250060 r 1.ous Ancthole: 104-46-1 CLiK120 40008 @5
12134 Phenol, 4-sthyi-2-methyl- YT COHIZO w7 n.sis Anethole 104461 Cl0H120 bl 8.0
11,2137 Phencl, 4-athyi-2-methyl- 210730 COHIZO 3117 69 Lous Ancthole: AM-DE CLOHLZ0 s wa
12137 enenoi, 4-ethyt-2-methyl- mez30 oM 32117 2 s Anethole MEFTE OO0 503385 =68
118415 Anethole 41B0-73-8  CL0HI20 11604 w6
112198 nol, 2-methyl-5-(1-metmyiethenyl)-,  38043-26-2  CI0HISO 46914 620

T ora 3o s ey " 12.0818 +tert-Butylphenyl acetate WSE642  CLIHIG0Z 54671 w2

112198 Cycoheand, 2mettyt 5 (1-mempetneny), 345262 Cl0M180 246914 620 12.0818 +tert-Butylphenyl acetate W0SE642  CLZHIG0Z 54671 w2

“alpha, 2.0, 5 2lpra ) 20819  1ert Burylphenyt acetate Jsse42  Ci1s02 8305 ws
11201 2{1-Cyclohexenyijethyiamine 29733 s sieis: 56 20819 tert-Butyiphenyl acetate sseet2  Cims02 5305 a7
1m0 2{1-Cyciohexenyljethylaming 3399733 CBHISN S16161 856 120819 4 tert-Butylpheny acetate MEEees camiueod S e
112207 1,3-Methanopentaiens, octahydro- 19913229 CoHI4 380620 @5 120819 4 tert-Butylpheny acetate MSEee3 Cumiueod S e
12207 1,3-Methanopentaiens, oCtahyO- 13913228 914 350620 5 e Phend, Z-methy-5-(1-methyletid - W72 U0 1% "3
nan Acemnirie bt Cjn gy 79 12.0820 Prienol, 2-methyd-5-(1-methyletiyl}- 490752 CI0H140 oT196 M3
1271 Acetonitrile 75058 caran 319327 B priptess o-Mentha-1,8-den-7-0l S6Es  C10HIEO 658 73
1718 Tricyco(5.2.1.0(2,6) dec-4-en-B-one: 1000191387 CIGHIZD 649089 555 e o-Mentha1 8-dien-7-ol P68 CIHIEO 68 73
117118 Tricyco{5.2.1.0(2,6) dec-4-en-B-one 1000191387 CIHIZ0 649089 55 sy o-Mentha-1i-cen7-ol S8 CIMIGO 7530 78
n.54 Carvedl o409 Cai160 S a4 121395 prMentha-1,8-den-7-ol 536554 CI0H160 520 758
1a.za3 Caned ina Cioris 3258 e 123165 + Acetony 3 46316158 CLIHI203 ma .4
1123343 Carved 489 C10H1E0 1219113 BAE 123165 4 Acatoey-3-methaxystyrens 46316158 CLIHI203 M 5.4
1123343 Carved 489 C10H1E0 1215113 BAE 12.3522 rans-Geranic add metiyl ester 11E8-02-9 CLIH1802 35052 8.6
113343 Caned F5-48-9 C10H160 1456367 .1 12.3522 trans-Geranic add methyl ester 11B9-02-9 C11H1802 35052 816
113343 Caned F5-48-9 C10H160 1456367 .1 12.3530 Ascaridole epaxide 135760-257  CLOH1G03 BOG2E &7
112347 shmen i, Zmatiyt541- 02561 CIHISOD 535636 &7 123530 Rscaridole epovide 135780257 CLOM1603 0928 657
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Fig. S2.GC-MS data and chromatograms (continued...)
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Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

€ Agileat Tochmologies

Unknown Analysis Report - All Hits
CASE Formula

Unknown Analysis Report - All Hits
Formula

RT  Compound Name Area match Score Est. Conc. RT  Compound Name S8 Area Match Score Est. Conc.
123535 2,6,10-Undecalrien--ol, 2, 6-dimethyl- 1000163464 CL3H220 42752 610 12.8268 Acstic ackd, TMS derivative A0 CSHIZONS 12221 =1
123535 2,6,10-Undecalrien--o, 2, 6-dimethyl- 1000163464 CL3H220 4275y 610 128268 Acstic acid, TMS derivative IO CSHIZOS 12221 &8
123535 2,6,10-Undecalrien-5-ol, 2,6-cimethyl- 1000163464 CLIHZID 42751 610 12874 Nonancic acid, TMS destuative BE6112  CIMIS0N 38674 623
123535 2,6,10-Undecalrien-5-ol, 2,6-cimethyl- 1000163484 CL34: 42751 610 12874 Nonancic acid, TMS destuatie BEX112  CAmMIS0I 38674 623
123557 Hormetadrenaline 7314 COHI3NO =129 .0 128289 Nonanoic acid, TMS dertvative BAN1Z CABMIS0ZS 15718 a0
123557 Normetacrenaline 57314 CoH3NOY =19 5.0 12,8289 Nonanoic ackd, TMS derlvalive EZ26112  CIZHI602S 15718 780
125197 Zopcobomntol 2nethy5(1- 97427 cuzrsoz =) a3 12,8098 Nonancic ackd, TEDMS derhvative 14255734 CISHI2028) 11589 &5
fethenyl)-, 128 Nonancic acid, TEDMS darivative 1MIS5TI4  CIHI202 11589 55
naw i a7 toneoe =R L 128702 LZOrcheraned, L-meti-4(1- 16005 CI0WIB0Z 100031 w5
s o i B e sz 5 e 128702 L2Cylcherapedl, -methy-4-(3- 196005 CIGHISOZ 191031 65
125197 2-Cyclahexen-1-ci, 2-methyl-5-{1- s7-427 czsoz 670 ALy [ _L:“ eihern) . . . P - .
methylethenyl)-, aceta 4 :Cycioheanedil, 1-methyl-4-(1- 948-00-5 .
miattylethenyl)
125042 trans-L-Canc butyrate 1010428750 1442202 Beass aLe oy 134 2, 14 - \me0rs  CueEor o147 0z
125042 trans-L-Cane butyrate 1010428750 C1442202 B39 a6 methylethenyl)-
125411 1,2-Cyclohexanediol, 1-methyi-4-(1- 1996005 CL0HIS02 a9 710 128704 Limonene avide, trans- 4359357 CIHIEO 46026 &5
methylethenyl}- 128704 Limanene axide, trans- 4959357 CI0HISO 46025, 5
b mm]_ i 1-methyl-4-(1- WS Qmiso2 et 0 128728 1,2-Cychchexanadiol, 1-methyl-4-(1- 1946005 CI0HI802 106992 6.1
methylethenyl)-
125411 20ckhennedd, Lnthp-- 1996005 CL0MIS0Z asn 7.0 oy 134 2, 14 - \me0rs  CueEor o a1
nethyletheny methylethenyl)-
1AL el 1-methy -1~ 1HES clsnz s 70 12,8626 n-Decanpic acid 33485 CuHaoz Pt 6L2
126176 1,3-Dyclohexagiens, 1-metiy-4-(1- 53855 ClH16 6154 8.0 L6 -Deconoic acd 34485 200 a9 2
Phthylethyl)- 12.9567 2,7-0ctaden-4-l, Zmethyl-G-methylens-, (S} 35628003 CAHIE0 16106 6L1
126176 13-Cychohexadiens, 1-methy4-{1- 55855 ST 154 5.0 129567 2,7-Octaden-4-0l, Z-methyl-5-metinfens-, (S} 35628003 CIHI60 16106 6L1
s metstint)- " > , o s 129569 2,7-0cBen-4-0, Z-methyl-c-methyiens-, (Sh 35628003 CI0H160 1942 )
ey transy 840 =z - 129569 2,7-0cBen-4-0, Z-methyl-c-methyiens-, (Sh 35628003 CI0H160 1942 E
126176 Cyclohexene, 4-ethenyi-4- 3 0307840 C1SH24 me2 73 1310 1Heen, 2wty S-methy- 1N0-267 1NN S face
e et (8 by 13,1023 1-Heven, 2-{pranis) 5-methyt 1010149-267  CI4H200 56047 %.1
126176 Cyclohexene, 4-ethenyl-4- 3 0307840 C15H24 31413 78 13.1023 a0 sa073 8
mm""]"“"“e"m&-&“m“‘} 13.1003 ﬁ : : C10H120 64073 788
iaus et hbutatimmiot of e s e 13.1267 Gehmon 2rctyt o1 nethyietennly,  1GTSIT - CHNIN) 108440 663
126719 Z-Aminopurine 452062 CSHSNS 636 5.2 .
13.1267 2-methyl-5-{1-melhyietheny), 18675337  CI0HI80 108440 3
126719 Z-Aminopurine 452061 CSHSNS 8636 5.2 o o s bl "
126755 SUndecenal, 2,10-dimethyl- 1000131-859  CLIH240 ) 658 131278 2Cyciohesen-1-ch, 1-butys-3-methyl- 122364470 C1HM0 316634 59
126755 SUndecenal, 2,10-dimethyl- 1000131-859  C13H240 69682 658 13,1274 2-Cyclohexen-1-di, 1-butys-3-methyl- 122364470 CUHHO 316634 &5
126792 3 - CIEHI4FIN40 17857 L1 13.1287 2H} Naphihalenone, octahydrod-methaxy-, 21727797 CLIHIB0Z 152789 &4
%ﬂnﬁ] 2, 3-dhydro- 1H-4, 2.4 B Wy
13,1287 2H} Naphihalenone, octehydro-4-methary, 21727797 C1IH1B0Z 152789 4
126792 ({3 12, CIEHI4FINGD w7897 611 Fan
fluaroptem 2 5-diydro-1-1.24- 13.1287 2-Cyclohexen-1-d, 1-butyk-3-methyl- 127364470 C1IH200 179674 BT
125792 L(zH)-Naphthalenane, ociahydro-fa-metind-, 770627 CLIHISO 954 M4 13.1287 2Cyclohexzn-1-d, 1-butyk-3-metiy- 128670 G20 i =
- 13,1281 1{2H}-Naphithalenone, octaiydro-S-hydrony-fa- 91965650 C1IH180Z 699 =7
12,6792 1{2H) Naphthalenone, octaiydro-fa-metiyt,  770-62-7 CLIHIBO 39984 704 methyt
=2 13,0291 1{2H}-Naphthalenons, octahydro-S-hydrony-§a- 91965650  CHIHIB0Z 6994 57
12.7619 1.2-Cyclohexanediol, 1-metti-4-(1- 1996005 CLMISO0Z 66541 B1 methyl-
metryeteny) 134797 1{2-Chiloroetihy pyrroidin-2-one 51333905 CBHIDOND 197037 5]
127619 1.2.0yckohesanedl, 1-methy-4.(- 196005 Cl0MI802 6541 81 13.1797 1-{2-Chiloroetihy pyrroidin-2-one 51333905 CBHIDOND 157037 5]
metityletneny)- 13.1797 1-{2-Chlaroethy{)pyrrofidin-2-one 51333905  CHHIDOND 139 BLT
nRa m]_ i 1-methyt-4-(1- IG0N5  CRIB0E TR a2 13.1787 1{2-ChicroethylJpyrroiidin-2-one 51333905  C5HIDOND 201390 BL7
123670 1,2-Cyclohexanediol, 1-methy-4-(1- 1ME005  CI0HISOZ 752759 a1z B 1{2-Chicroetiygyrrolidin-2-one SIS CHHIND Foind ™2
riethylethenyl)- 1831797 1-{2-Chicroethylpyrrosdin2-one 51333905 CHHIDOND 21504 2
123620 1,2-Cyclohexanadil, 1-methyl-4-(1- 1ME005  CI0HISDZ 7e7ea1 7.0 131797 1-{2-Chicroethy pyrrosdin2-one 51333905 CHHIDOND 207524 w7
methylethenyl- 130797 1{z-Cnlcroethylpyrroiicin-2-one 51333505  CBHIDOND 217524 T
123620 EDcheanadd, L mateh-0- 1ME005  CI0HISDZ 7e7ea1 7.0 132685 Acetaicelnye, propyhydrazone MIEBD  CSHINZ 13418 0
123620 2-Cyclohexanediol, 1-methyt-4-(1- 1996005 CL0MIS0Z 803315 e 133685 Aceladsleyce, propyfydrzcne TR0 CHIBE e @
methylethenyl)- 132877 3{15-Dimethyl-hex-4-enyl} 2 2Gimetiyt- 1010189036 CISH260 3089 604
127620 1,2-Cyclohexanediol, 1-methyt-4-(1- 1846005  CLOHIBOZ BI3IIS a4 cydoent-3-enol
methyletheny)- 13.2877 3{15-Dimethyl-hex-4-enyl} 2 2dimetiyt- 1010189036 CISH260 3089 604
12,8098 v I-dimetyt- CLIHZING 2554 818 cydogent-3-enol
butan-2-cne 132885 Cyclohexancne, 2,2-dimethyl- USTL CBHMO 36039 643
125098 . I-dimeti- CLIH2ING 2554 a8 132885 Cyclohexancne, 2,2-dimethyl- 1G4T1 CBHMO 36039 643
buan 2 cne
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‘Component RT Name cAs# Formula A Match Score Est, Conc. AT Compound Name casw Formula Area Malch Score Est. Cone.
132885 Octanenitrie 14129 GaHISH 885% 627 138411 4{(1H-Beno{dfmidazct-2- SO722499  CLEHISAGO 54475 5.0
13,2685 Octanenitrie 124128 CBHISN 38656 627 wimethylimarpholing
13.3601 Cyclohexane, 1-ethenyl-1-methyt-2 4-bis{l- 515139 C15H24 202029 |7 e ;{yl“lﬂ-aeﬂmld]l"i':hil- 50722699 CLIHISAGO 9759 £
metnyletnenyl-, (15- et morph
uam Sk Sy 138411 4{(1H-Benzo{dJimidazc-2- SU723489  CLHISNGO 759 5.2
133601 -emen,w -1-miathy-2 4-bis{1- 515-13-9 C15H24 202397 @6 Yimethyljmarpholine
methyiethe N\L A 135789 gamma -Elemene 9673981 CLSHIM sa7183 )
133601 G 1 : Abis(l-  SIS139 ClSH24 206756 ] bt gamma.Bemen maesr o s =3
e - fyany-L-metint 24 bisl1- ; 136789 gamma -Hlemens 73997 C1SHM 54948 w6
(12ipha. 2 beta. & beta, |- 3789 gamma -Elemens 73997 C1sHM 45208 w86
133601 Ockloms otient tnaiiagial  S309 clwer 206388 4.9 135789 gamma,-Elemene 29673992 C1SHM 545209 L
(JBW tha ot - 135789 gamma,-Elemene 29673992 C1SH24 54948 @
133601 ettty 2 sl 1133 C15H24 206IH w51 L6789 -gamma.-Elemene 9673992 CISHM 544543 |9
136789 gamma -Elemens 9673987 CISHIM 545208 1]
ik "EL !‘ oete.J}- 13.9068 Cartiamic acid, methyintross., ethyl ester 15532 CHHBN03 158643 75
s el S v e L CmmmmeenIn o nnDoon oo
(1:3ipha. 2 beta. 13.9068 Cartiamic acid, methyintross., ethyl ester 15532 CHHBNO3 1587 5.4
133601 Cpdoneane, al:gm l methyt-24-bis(1-  S1S13-9  ClSH24 208334 w1 13.9088 Carbamic ackd, methylnitroso-, ethyl ester 615532 CHHBNIO3 15387 754
UE:WE“ ;Ma’]' -beta ) 135088 Carbamic ackd, methylnitroso-, ethyl ester 615532 CHHBN2O03 150387 756
133601 e Leteny Lrthf 2AE0  SISIBS Gl 207966 w1 13.5268 Carbamic acid, methylnitroso-, ethyl ester 615532 CAHBNIO3 158387 756
fetheny 135736 Sulfate, THS ester 1630759617 CSHI4045SI 3875 657
fivit i beJa beta.)- Monoretny Sufate,
i reces bl o iseupass cimns o 139736 Mong-etny Sulfate, TMS ester 1630759617 CSHI4045S] 3675 657
o B e b, et 5-en 65 g 139736 Mong-etnyl Sulfate, TMS ester 1630759617 CSHI4045S] 3875 657
a7 usss}z S5 (e eyt Sen 159407359 Cise j— o4 135736 Mono-ethyl Sulfate, TMS ester 1630759617 CHI4045SI 3875 657
14,0583 IRt a1 TWGAS1  CIB0E08 arsz =1
13.4778 us‘ss}-z Menm-s-uk;-a-mm S-en-2-  150407-35-9 CISH24 50136 8.7 -, dacelate
yijsicyclo[3.1. 14.0583 mmmmum Iacetylony)-13- 5590548-1  CLEH2606 a5z 638
13.4778 (15,55)-2- Menwsuk;-a—mm Senl 159407359 CLSH24 0136 87
ijicycio[3.1. 14.0583 nmmmmum Iacetylony)-1,2- 5590548-1  CLEH2606 arsz7 B8
13.4778 (15,55)-2- mum-s-(;k;-a—qux—s-m—z— 150407359 C1SH24 0855 6
ijbicycho[ 3. 1.0 Jhex-2-ene 14.0583 "mmmmm Iacetylony)-1,2- 55905481  CI6H2606 arsz? 636
13.4778 usssyz-ms—(;k;-a—qux—s-m—z— 150407-359  C15H24 S0B55 6
ijbicyciof3.1. 14.0857 (E)-.beta.-Famesene. 18794848  CLSH24 309362 .1
134778 (15455)’1 "“Eﬂ'}"}g‘l#mﬁl SenZ- 159407-35%  CISH24 S1544 85.5 14.0057 (E)--beta.-Famesene 1ETHG4E CLSHZ4 309362 =R
s iy e b issaass  Cisos - . 140857 (E)-.beta Famesens 19734848 CISHM 324187 w29
‘ﬁf&( K Ry G methylept S-en-2- - 14.0057 (E)-_beta Famesene 19794848 C1sH24 320187 @9
135590 jo— porans caksol 507 @ 14.0057 (E)-_beta Famesene 19794848 C15H24 331450 a6
13.5530 Vanillin 121335 CBHBO3 44076 @8 14.0957 1794848 CLSHM4 331450 L6
13.5577 Benzaldehyde, 2,4-dhydracy-6-methyl- 457694 CBHEO3 59780 5.4 14.0959 1794848 CLSHHM4 363170 B5.5
13.5577 Benzaldehyde, 2,4-Ghydracy-6-methyl- 457694 CBHBO3 59780 5.4 il 1 (g ann w6a
e ey CoHaNO3 0722 6 14.1062 1255745 CLEHIH0ZS) 41080 719
135577 y4-ycdony Ps— 7 656 14,1062 LHISSTAS  CLEHMOZS 41080 7.8
136599 Shane, C1HB02S a2 &0 14,1062 SSBHISD  CLIH28025) 42186 6
136599 Shane, C1HB02S a2 0.0 14,1062 Dexancic acid, TS derivative: SSBHISD  CLIH28025) 42186 6
13.6599 dis-Chrysanthenyl formate 24115-182  CLIHIE0Z 8803 5.9 141620 W-Banzyi-N-ethyl-prisopropylbenzamide 15089222 CLSHZND 524 &0
13.6599 dis-Chrysantheny! formate 24115-182  CLIHIEOZ 88603 5.9 141620 W-Banzyi-N-ethyl-prisopropylbenzamide 15089222 CLSHZND 524 &0
137162 SH{Chioromethy)-S-isobutyk-1, 2, +-oadamie 189130856 CHLIONZO 12730 748 14.2859 Humene w73 750
13.7162 3+{Chioromethyl}-S-isobutyl-1,2 4-eadiazole  189130-856  (FHLIONZO 12730 748 14.2859 0879 50
13,7364 1,3-Cyclopentanedione, 2-Chioro- 14203191 (SHSOI02 36075 253 142859 0679 750
13,7364 1,3-Cyclopentanedione, 2-Chioro- 14203191 (SHSOI02 36075 253 142859 0679 75.0
137399 Benzene, 1,2,4,5-tetrametiyi- 05032 Cions 15047 584 1067 7655 =1
13739 Benzene, 1,2,4,5-tetrametini- 85.03-2 [STETTY 15947 584 - i -
138252 CaryophySiens E7-445 (St 168767 77
138252 Caryophysiens Bi445 Cisze 166767 77 143357 7530 78
138252 Caryophysiens B7445 Cisze 176268 s 143357 7530 78
136252 Caryophysiens E7445 Ci5H24 176002 w06 143357 ao73s 683
136068 Caryophysiene E7445 Cis24 314639 8.7 143357 aorss 83
13.5268 CaryophySiens E7445 St 304441 8 143357 46242 P
13.8300 1. mad o - C1EH170004 47366 m7 143357 2{3H}-Furanone, S-hexyldinydro- T0E-14-9 CLOH1802 46242 X
135411 mm-aaw] (dimiciazci-2 SO7Z2E90  CLIHISNIO 54475 2.0 el 1pecaral e - e i
(0t el it : wn it waer  Goem sy ot
143737 1-nonanal 2
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Unknown Analysis Report - All Hits 2 oo Unknown Ana\ysus Repart Al Hits G Aghet Tvmsoges
RT  Compound Name ase Formuta Area mach Score Est. Gonc. Compenent AT Compound Name TS e— Est. Cone.
1-Nonanol 143088 o200 4858 851 14.7769 Phenol, st{mmmmw}-a—nm» 191&11-2 cmmmz 136105 w7
144775 2H.1,2,4 Triazoi 3. amme, N-(3- 103038240 CIHLMO 191 B3 metylca
147769 aumalm Hy\:lrwrrtalm 128370 cisHz40 148153 .1
144775 2H-1,2,4-Triazod-3-amine, N-{3- 103038240 CIOHLINMO =19 653 147773 Fhienol, 4,6-0i(1, 1-dimetinfetind} Z-methyl- 616557 cisHz40 245705 794
- e < s, Hte- [ — I - 187773 Frienol, 4,6-i(1, l-dimetinfetind}-Z-methyl- 616557 cisHz40 32259 aLg
' Pk 3-amine, N-{ o g 147888 pCyancphenyl p-(Z-methyibutory)benzoate 67851455 CISHISNGS 46644 516
14,4775 2H-1,2,4-Triazol-3-amine, N-(4- 103038-240  CIO0HLZN4O 29303 04 147888 p-Cyanophenyl p-(2-methylbutonyjbenzoate 67951455 CISHISNO3 4664 576
- 147888 pCyancphenyl p-(Z-methylbutcy)benzoate 67851455 CISHISNGI BOBID &5
144775 2H-1,2,4-Triazoi-3-amine, N-(4 103038240 CIHLZNO 35608 622 147888 pCyancpheny p{(2-methylbutcy)benzoste 67951455 CISHIINGI BOBID @5
oo e, bt a0 CinL . 187979 (2T 1 wimekddera 1,610 100080514 CUNGA0S ws7a7 513
s e b a0 P om0 _— 47979 S Pimat T 1 e LA 100514 CISOATS 105787 513
Benzene, 1-(1,5-dimethyt-4-heseny}-4-methyl- 644-30-4 1522 5830683 w5 14,7980 ns%mpm-z ylicyckohexane-1-arbonyic  1010500-92-4  C1IHZE0250 179420 578
Benzene, 1-{(1,5-Smethyt-+-hexenyl}4-methyl- 644304 cisHzz 5875235 @7
Benzene, 1-{(1,5-Smethyt-S-hesenyl)-4-methyl- 644304 casHzz 5854078 @8 147580 traneck{fropan 2-fcckherane-L-crbogfc 1010500-924  CLIH2602S 173420 578
Benzene, 1-{1,5-Smetnyl- s hesenyl) 4 methyl 641309 casHz2 e w7 5 ’
15k et L Gasd0a s cacen o4 147990 (e |5;{yt;«;p3e¢mwg[.a: oEar 1000112-230  CISHICH 388 624
Benzene, L-(15-Gmethyt-+ hexenyl)} +-metiyl- 644304 CisHzz sasasL 7.8 187090 (e (5) Cydopenmdieny e (5 1000112230 C1SH21CH 3188 =
Benzene, 1-{1,5-Smetht4-hexenyl}4-methyl- 644304 cisHzz 5879608 w7 frih e A
ET—Bi’lveﬂrﬂ-lLEéﬂ,ﬁa— 107914-92-1  C12H18 117833 725 14.8052 oy C15H3205 1543 s
heghydroneptiiral 148052 oy Cimaa08 2513 s
14,6005 67 Dimetint1,2.358 6o wWAaez1  C1mIs 117833 ns 1571 Ry ey 6 ety 502 MO6E72  CmH2e sao1453 914
heahydronapt W i1,
14,5007 Benzene, (1,1-dimetnyibutyl)- 1985575 Cmg w872 7286 (R ety nept 5 2 weTeET2  C1mze 7002485 %4
146007 Benzene, (1, 1-dimethylbutyl)- 1965575 Caie 8672 726 k)
146022 1H-Cyclopenta 1 1 2jenzene, 13744155 C1SH24 161594 £ (R)-1-Methyl-4-(6 methylhept-5-en-2- WITEETL L1824 7298931 95
235 l[ 5 (1, 2Jpen icydoiena-1,4-dene
methylethyll-, s8771 (R} 1-Mtnyl-4-(6-methyinept-5-en-2- WTEETZ  C1mze T25R06 e
(3a.alpha., 3b.beta, 4 bela. 7. ipha, a5} sy o
145022 m-cvmmluwu 1]tveﬂ2’5\e 13748155 CISHM 1B15%4 9.6 14,8771 (R)L-Methy4-{6-mettylhept-5-en-2- 20976672 CISHZ4 T253545 9.5
i g Wicyelonesa 1,4 ene
foa s e, 7.0 72500 148771 (R 1-Methyl4-(6-methylhept-5-en-2- WTEETL  CISHI4 7284577 .4
146026 m-cvmpmau (1,2]benzene, 13744155 CISHM4 194530 E icplnen1,4 dens
cetahycie 7 R s 14ETTL (it 4 (G petibep S en WATEETZ  CISHI4 7253972 @5
fethyl), [325- et
G alme b« bea, 7 sgna. 7as) 1 a71 Ry eyl 6 ety 502 w6672 Cimize T804 @
146026 1H-Cycopenal 1 (L2jencene, 13744155 CIsH2 194530 w04 o -1,
m'vd”ﬂ] A 149527 prAnisic acid, THOMS derivative 1000374-50-8  C14HZ203S0 7209 6.4
(;“E‘F,.a“ Sb'tetn, 4 beta, 7. aipha , 725} 189527 p-Anisic acid, TROMS derivative 1000374-50-8  CHHZ203S] 7209 64
L-Butandl, 3,3 dimethyl- 624953 CBHIMO Is407 527 18,9683 Undecancic acd, methyl ester wLeEs  cmmoz 39666 5.0
L-Butandl, 3,3 dimethyl- 624953 CBHIMO 5407 527 18,9683 Undecancic acd, methyl ester wLeEs  cmmoz 39666 .0
LButand, 3,3-dimethyl- 624953 CHI40 8549 673 149674 Undecancic acid, methyl ester 7aLes  Cumzoz 23006 75
LButand, 3,3-dimethyl- 624953 CHI40 73 149674 Undecancic acid, methyl ester 7ILes  Cumzoz 23006 784
Benzofuran, mﬂs,ﬁ?mwdm—i & 179104097 CISH200 1311413 %6.0 14.9674 Undecancic add, methyl ester 1731868 C12H2402 32082 61.3
dimetint-5-isopropenyt 14,9674 Undecancic acid, methyl ester 1731-86-8 C123H2402 32082 61.2
Serturn, Settent seﬂuwswmmm & 178104087  C1SH200 1308266 %2 150221 Naphthaiene, 1,2,35,6, 8 heahydro4, 7 43761 CISH24 a1 08
et dimetiny-1-{ --meliylethyl), (15-cish-
147219 fenenbewn, G-chend mum s,samarmma & 17910497  CISH2O 1364313 @9 150221 Naphthalene, 1,235, bmm_. 7 amael CisHze TaE2 sa1
imethyt- dimettyi-1-{1-memyletiyl),
147219 Benzctiran, ng?mmma 6 17010097  C15H2D 1361156 w1 150022 s 1. z,)ssaa-nmmnm—n prerey CisHae sames w7
147219 genzgtiran, E—emmsmmmma & 17910497 C1SHO 1361782 W@z 150022 bl 12358 E}mm 7 amarel CisHae 7e437 &40
187218 gﬂms_"\ MBWSATMW"DE & 17910487 CISH200 1384529 s8.1 15023 Falanine, n[mnymw) . mau!\asw 1000314-15-2  C18H27N03 33635 8
147219 Benzofuran, mums,wmamma & 17910497  CISH2O 1364929 a1 o hlanine, 1 (4 butyloenzoyl), bes ester 00015 CRIINGS 3z =4
dimetiny-5-isopropenyt 15.0556 2606888  CIHZIN 60013 7.0
147219 Benzofusan, ng?mmma 6 17010097  C15H2D 1361782 w2 15.0556 2606888  CIHZIN 80013 728
dimeiry-5-a0propenyt 15.0566 1E794B4E  CISH24 10475 7.3
147759 Phencl 7,60 1 1ametyietyly ek, 118112 CIHZINO2 w00%3 821 15.0586 IETSEEAE  CIsHI4 Jro. 3
147758 Phendl, 4,6-0i(1, 1-dimethyietind)-Z-methyl- 616557 c15H240 1743 oo j: z; im” : ;:: ﬁ:ii :':
147759 Fnencl, 4,6-0i(1, 1-hmethyietin)-2-methyl- 616557 c1sHz40 179619 & 7884 »
s a2 0y st e, MBI CAMET a2 n3 is0sa 1000 850 CSK12035 piess 88
methylarba; : - 15.0581 1000366-650  CSH12035 45249 8.6
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15.0609 1,3-Dimetit-2,6-60x0-2,3,6,7-etralydro-1H-  1000312-03-1  CBHONSO3 2502 612 154632 2{4-Methayphenyl)-5,7-Gphemffuro(23-  214475-340  CZEHIBNGOZ 773 E
pirine-§-carbaldehyde-ciime EJimicazo[1,2-b]1,2,4 )tamne
15.0609 1,5 Dttt 2,6-50u0-2,3,6,7-elralyedko-1H-  1000312-03-1  CBHONSO3 2e502 612 154832 2{4-Methaypheny()-6,7-Gphenylfura(23- 214475340 CZEHIBNGOZ 0@ s8.1
pirine-§-carbaldehyde-ciime EJimicazo{1,2-b]1, 2,4 )tranne
15,0099 3 Methyibut-2-enoic a0d, 34 dimettyiphenyl 1000331152 C13H1602 643 154832 2{4Methauypheny() 6,7 Sphemyifura(23- 219475340 (26HI8NSO2 08 -
== EJimidazo{1,2-b]1,2 4 )irazine
15,0099 3 Methyibut-2-enoic 300, 34 dimettyiphenyl 1000331152 C13H1602 643 154632 3 plendSodpbefiizy 2SI oz 630 sa1
ester imicazof3,2-b]L,
15.2013 12 Hpdroiey 51 nlene, 1000506719 CIIHIN02SH 6473 612 154632 1)-6,7- ro[23- 24475340 CZEHIBNSOZ 630 s8.1
12y 5 metmyprenyprope e S aspemturl
15.2013 1,23 Benzenetricarbonyic 200, rmeliyl ester 2672573 CIZMI206 10756 =7 154832 x%zggmmﬁmm—umm 1000185640 CL4H22M20 42281 =55
152014 1,23-Benzenetricarbonyic aod, Urimelt ester 2672573 CIZHIZ06 7885 6.2 pyea
152014 us-aermmmma_ imethyl ester 2672573 CLIHI1206 8950 45 154832 SRS Timeny qrichex ZemA-4.S 10001640 CLaH22M0 A2z =8
153343 f\ae‘.mm prons, S67Tentyd. | IWRALL | CIBIS02 34083 651 155013 mﬂﬂﬁ TS i 7428357 CLIMB02 o556 6LE
15,2343 2( ranone, 56,7, 7a-Etiahyto- 17092921 CLIMISOZ 0@ 651 ester, (E)
44, TH'\MM Ry 155013 W Hae 67428357  CL3H1B0Z 50556 6LE
15.2343 24 ranone, 55,7, 7a-tetrahydeo-  1709292-1  C1IH1602 WED L7 i (311 hept-2-en-2-)-, mettwy!
1_17a-u-\mzmy1 Ry ester, (E)y
15343 2(4H)-Benzofuranone, 55,7, 7a-tetrahydro- 17092-92-1  C11H1602 78I nr 155013 2-Propendic 3cd, 3-(6,6- 67428357 C13H1802 53081 62.7
4,47 rimethyl-, (R)- nmpwuau.n.um—zﬂw}, metiy!
153032 Cyclopeopyl 2-{5-methyl-2-furyl)oydogr 1000139-92-8 C1ZHI402 18335 623 e
Dopropn 2 i oo 155013 4+ 67428357  C13H1B02 53001 627
153032 Cyclopropyl 2-{5-methyh-2-fur)oydogropd  1000139-92-9  C12H1402 18335 623 Em,i::g%m . el e
- . 155016 pToluenesufinic add S6572  CHOZS 39478 586
153037 iscoroe 4 a0z =i = 155016 pToluenesutine acd S-Stz HEOIS 39478 sa6
153037 Cyclopropyl 2 C1zH40z 2176 54 155581 Fumasic acid, ethyl 2-methylalll ester 1000330-541 CLOH1404 482 723
Fetone 155581 Fumae acid, ettyl 2-methylaliyl ester 1000330541 CLOH1504 4% 723
153335 Ha-Hydrowyisopent-2(Z)-eny -4 24672831 C13H1603 47039 20 15.5581 Fumaric acid, ethyl 2-methylallyl ester 1000330-541 CL0H1404 5730 7S5
- 3_“4_““ cetophencne amis . — e 155581 Fumasic acid, ethyl 2-methylalll ester 1000330-54-1 CLOH1404 =730 ns
- i ronysopert 22 )-enyl) - - 1550932 L5 yckodersdere, 15 Amcti4-1- 1503571 ClsH2 55677 98
rlethylethylidene)-, (£,
153335 3{4-Hydronyisopent-2(Z)-eny |4 4672431 CIIHIS03 35597 8 fap— 15 Qs LE o 1 . o e
153335 3{4-Hydronyisopent-2(Z)-eny |4 4672431 CIIHIS03 35545 8 J— 15 paders, L= oo 1 J . 61550 e
153538 Wmmw Zrenls TR Coisoy eee e 155052 L5 Db, 15 dmatot 401 15423571 Cle 460447 w2
153338 Wmmw Zreni+ eI IS0y il s 155932 LEEydccnne, L s dmei4.(- e St w623 =2
15,365 Fhemicrriopentyluifide: 1T QMG S0 &5 155932 1,5-Cyclodecadiens, 1,5-dimetiryl--{L- 123570 ClSH2e 265120 w3
153651 Fnenyicytiopentysufide 19744720 CLIHI4S sesz sar methylethylidens)-, (E £}
153651 Phemfcydopentysulfide 19744720 ClIH14S 5064 656 15.5932 1,5-Cyclodecadiene, 1,5 dimethyl-8-(1- 15423571 C15H24 465947 953
153651 Premyicydopentysuiide 19744720 ClIH14S sa5z 547 rietfylethyligene)-, (£,E)-
154022 Bodecanoic acd T ane % &3 155032 L5 Opcloerctore, 15 dimethy 8.1~ 15423571 CISH24 67059 w2
154022 Dodecanoic acd M7 a0z il @3 156714 Benzoic acd, 4-{(bulceycarbonylowy]-, 4- 16494249 C20H2206 7780 589
154023 Dodecanoic 300 149077 camze0z 6452 4 etharypheny ester
154023 Dodecancic acid 1434077 C1zHz402 B0452 04 156714 Benzoic acd, +{(butoxycarbonyloxyl-, 4 16494249 (20H2206 7061 589
154025 Dodecanaie add 1077 G102 7275 &7 ethoxypheny ester
54025 Bodecomolc ad T anee i ar 156714 Benzoic acd, +H(bulonycarbonylioey)-, 4 16454248 CZOH2I06 7061 588
15500 e G By rmetiyihept--en- STSHS4  CISH260 sm =0 156714 Benzoic acd, H{(buloaycarbomyony)-, 4+ 16484248 C20H2206 7780 589
154300 gm-m—g}mwaﬂ;wmw-m STISOS4  CISHZE0 634500 &0 156714 Bonzuic a0, 4 [(Puycatonyoy], 4 16994260 (202206 611
154300 ey G 639675 ez 157181 1,3-Dahiclane, 2-benzyl-2-methy- usETee  Cures o717 T
154300 (1520502 e 53 b S SEISSA (IS0 P @ 157181 1,3 Dahiolane, 2 benzyl-2-methyd- 37728 CLHIS2 4351 06
Z-yljbicydo[3.1.0hexan-2-0l 157181 1, 0,04 (=21 a3 &0
15.4300 [S2RE02 et S (G mathybepe Sen SEOS4 AH250 6436% a5 157181 1, 0,04 (=21 a3 &0
fbicycdof3. 1.0 hexan-24 157181 1 0,0 Comsos 3m395 a0
15.4300 ps.zl_i,sk}[z NS (G netnyhept S SHID0S4 IR0 6436% a5 gl i | 0,0 Comngos 3835 0
e 157181 1 L0, (=21 43286 L6
15.4300 15,2 SR)-2-Melyl-5-((R) 6 methyihept S-en- 58319054 CISHZ60 6436% @2
(13 2 et () metminee it oo Coion i
15.4300 2R,5R)-2 Mettyl 5-(R) Sen SEIG0S4  CISHIO 6438% o2 157922 benzene, COHIDFINS 87 586
5_;' R }[1 it 1%?‘"‘9““"‘9‘ (rifuorometnyl}-
15.4832 7 wo[2,3- 214475340 C26H1BM40Z o 8T 157922 benzene, (COH1DF3INS 987 586
ot o afracte el
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Fig. S2.GC-MS data and chromatograms (continued...)

https:

res.com J Pharm Pharmacogn Res (2026) 14(1): 28



https://jppres.com/

Alifiyah et al. Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

Unknown Analysis Report - All Hits T —— Unknown Analysis Report All Hits i c———
‘Component KT Comgound Name s Formula area Match Score Est. Gonc. Component RT  Compound Name: CASH Area Match Score Est. Conc.
157973 Ieosa-4,11-dyne OIATH  C20HIA 162355 7.0 w1 m [E{Imp:;e;-&d. L;;grﬁﬂm 50764551 EWMDZ 366928 B9
15.201 Joom-4, L1-dine: W07 C20HIA 18238 0 16,1143 Bicydlo(3. 1.1 ]hegt-2-en-5-ci, 2.7, 7-rimethyl-,  S076455-1  CIZH1802 361467 4
157975 Iscspathulenol BEISS464  CISHI40 134943 a4 aceiale, [ 151 alphe. 5 apha. 6.beta.) |
157975 Iscspattulenol BEISS464  CISHI40 134043 a4 16,1143 Bicyclo[3.L1 Jhept-Z-en-5cl, 27,7-rimethyl-, S076455-1  CIZHISOZ 382010 7.
15.7979 '%uup{ jazulen-7-ol, decahydro-1,1,7-  6750-60-3 C15H240 244273 8.2 acetate, [15{1.alpha.,5.2ipha. 6.beta. )|
mﬁggm 16,1143 Bicyclo[3.L1 hept-Z-en-5cl, 27 7-rimethyl-, S076455-1  CIZHISOZ 39185 s
o Déa 7a.beta. Fhalpha.) byt e B
157973 (yaomqamm-m, decatydno-L,1,7- 6750603 CISHZ0 247156 2 161406 Cyceheqidimethylsionbutane 100RLEEG CaBEOS ol s
imetiryloi o Ll 16,1406 1Cyckheyidimethylsiyioybutane 1000281856 CIZHI60S 156756 &0
E’m ot b 7a bet, Thalpha.) 161406 Zeryipentan 2o, Einetyiy emer 1000417539 (92208 167853 a4
. 16,1406 2-Metylpentan-2-0l, trmetyisivi ether 1000417-53-9 COHR20H 167843 624
157978 e e [Lap ECAMMOL LT SSDE03 (15240 a0 = 16,1406 Propancic ackd, dmethyl(isopropyl)sild ester 1000279455 CEHIBO2SI 180078 L4
Ea.alpna Aa.aipha.,7 beta, Ta beta. Thalpha.) 16,1406 Propancic ackd, dmethyl(lsopropyl)sil ester 1000279458 CEHIBO2SI 78773 6LE
15797 H-Cydoprople)azulen-7-ol, decahydro-L,1,7-  6750-60-3  CISHZ240 51748 5 181838 i — 1ODIEIAE - CoraNz03s e o
o 1ar-
e A 15183 iy Y nss conams -
[[{imetiaminojsulfonylJmethylaming]-
158899 139306 C15H40 78951 ey 16,1641 e iyl - 1000301182 COHI4NZO3S 1571 %6
fiponet Leas - cio [t hopd 16,1641 Fnenol, &~ 1000301182 COHI4NZO3S 1571 %6
158839 139306 CI5H240 3179 85 ({aimethylaminaysulfonylImethylaming]-
158633 138306 C1SH240 738438 85 16.2011 2-Propy-1,3-benzodioane 6182515 ClIMI40Z 62542 sas
15.8839 1139-30-6 C15H240 =732 892 16.2012 2-Propyt-1,3-benzodiosane 56182515  ClIHI402 61471 BLY
15.8833 1135-30-6 CL5H240 74951 2.2 16,2037 1,3-Benzodiaxnle, 4,5-Gimethoxy-6-(2- 484311 C12H1404 755% 8.5
158839 139306 CISHIM4O 764882 85 propenyl)-
158839 139306 CISH240 789621 5 162037 L3 Benadaiok, 45 Smethony 62 484311 C1zHoH BB 655
159387 574054 C16H1602 a3 I propenl)-
158507 g4 Cleeo: P n7 162037 L ek, 45t 62 484311 C1zHoH 104001 8LE
15.9400 574-09-4 C16H1602 40822 L 16,2037 1,3-Benzodmoke, 4,5-dimethory-6-(2- 484311 C12H1404 11929 BLZ
15,3400 574094 C16H1602 40150 621 propenyl)-
153403 SPe04  CI6HI60Z 41178 L3 16.2037 484311 C1zH0H 107700 8LE
159403 S24094  CIEHI602 41615 613
pptont poviy it o oy 16.2037 484311 C1zH0H 122097 8Lz
15.9047 %0-DH  CBHLAO war? 6.1 16.2037 484311 CI1IHI404 143920 74E
159847 EOSI0  COHISO 17402 &0
159647 TS0 COHISO 17402 6.0 16,2037 484311 C1zHI404 159217 47
il e e = o 162153 (1R3ETE 11R)-1,5,5, 6-Tebamethyl-12- 19688347 CISHMO s6% &8
: % 55,5 Tel 12 .
15,9647 TSSI0 CIHISO 122738 =8 D51 o) a3 7 chene.
150034 NGO CAHIO 1151404 e 16.2153 (1R3ETE 11R}-15,5,6-Tetramethyl-12- 19688347 CISHZ40 3R ELE
16.0034 03600 CLSHZO 1151454 L4 auabieyeso]9.1.0]dcdeca 3,7-diene
16,0034 ME0IE0D  CISHZ0 1318564 5.9 163383 Diglycolc acid, 2-acetylpheny butyl ester 1000362-71-8  CIEHHI06 100453 646
16,0034 03600 CISHZ0 1305073 73 16.2383 Diglycolic acid, 2-acetylpheny butyl ester 1000362-71-8  CIGHZI06 100453 646
160034 03600 CISHZ0 13.8554 759 16,2367 Digiycoc a0, Z-acetylphenyl isohexyl ester  1000362-72-1  CIEHZ406 138672 B
160034 03600 CISHZ0 1305073 73 16,2367 Digiycoc a0, Z-acetylphenyl isohexyl ester  1000362-72-1  CI6HZ406 138672 sa9
16.0034 03600 CLSHIO 1320954 %5 16.2387 Diglycolc acid, 2-acetylphenyl isohexyl ester  1000382-72-1  CIEH2406 151519 75
16.0034 03600 CISHZIO 1307473 770 162387 Diglycolc acid, 2-acetylphenyl isohexyl ester  1000382-72-1  CI6H2406 151519 75
160347 (SRSR}E,&DIMM-WEI&MI)-b AMIISES  CISHIB0Z 4664672 73 163081 (2E,45,7E)-4-Isopropyl-1, 7-Gmethyicyclodecs- 198991796 CISHIS0 38959 626
-dilydrobenzofura 2,7 denol
16.0347 ;5:;55\}3,5—01m| s—(pup-;-mz—m—a— 93565 CLSHIBOZ 4680074 72 163081 (2E,45,7E)-4-Iscpropyl-1, 7-Gmethyicyclodecs- 198991796 CISHIS0 38959 626
vingi-6,7 ditysrobenzofuran-4(SH)-one 2,7 denol
16.0351 Epicurzerencne 0085852 CISHIB0Z 5460731 3 163088 (2E,45,7E)-4-Iscpropyl-1, 7-Gmethyicyclodecs- 198991796 CISHIS0 7051 %8
160351 Epicurzerencne 20085852  CISHIS0Z 5446189 953 2,7-enol
.ES Epcurersnce EseS2  CAHIB0R 268 A 163088 FEASTENHscpropy-L,7-Smethykydodecs 196901796 CISH260 7051 %8
16.0351 Epicurzerence 00858527 CLSHIB0Z 5456727 =5
163091 2E 45,76 -4-Isopropyl-1 T-Gmethyicyclodecs- 198991796 CISHISO 48560 6.2
16051 Epurssrencne msses2  Cise0 sar1zs8 w54 2
16.0351 Epicurzerencne 085852 CISHIB0Z 5456727 5 163091 FEASTEN+sopropy-L7-Gmethykydodeca 196931796 CIH260 48560 6.2
161138 Bicyclo(3.1.1)hept-2-an-6-0l, 2,7,7-imethyl-,  SO76455-1  C12H1802 335108 746 7
e 1 e St et 163667 #Methyl-trans-3-oabicyck4.4.0)decane 1000216-68-2  CICHIBD 139439 e
16.1138 BOyClo(3. 11 hept-2-8n6-0, 27, 7-Iimethyl-, 764551 C1HIB0Z 340617 740 16.3667 #Metyl-rans-3-oabicycho{+.4.0]decane 1000216-68-2  C10HIS0 139439 e
acetate, [15{1 dpha, 5.dpha. 6 beta.)} 16.3673 1 tene-1-methanal SeesE83  CI0MISD 193473 &y
16.1141 Caryophyliens adde 1138-30-6 C15H240 299156 T34 A@g (-Epha. & S-tetrametfiyt-, cis-
16,4141 Canyophyiens oxdde 13936 CISHO 304749 B2 163674 1 tene-1-methanol SeE66-68-1  CI0MISD 152845 e
A@g -pha. 4 S-1etrametfiyl- cis-
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T Compound Hame o Formula tatch Soore Est. Conc. 167275 14-Hychoxycaryophyliens 50277333 CISHMO SEBA'l: 66 =
153699 Isospattulencl BISS464  CISHI40 Ert @ »
16,3700 Isospathulenal BE39S64  CISH240 317818 @ :: ;: : Porpceryophy z :ﬁ';;’; 3::2 x; ::
163701 Isospathulencl BESS464  CISHZ40 308104 a6 g Hydragcanophyl 3 -
i ol B (1240 e @ 167275 14-Hydroycaryophyliens 50277333 CISHMO 665286 7
e - Bmeeded (15240 P ne 167277 alpha. Humulen-14-oic acid BS01-23-3  CISHZIOZ 457556 69
prgedng Isospathuenci HOBACH  CIRMO 205368 by 167277 alpha.-Humulen-14-okc acd B2S01233  CISHI0Z 457956 6.9
153716 Iospathuiencd HIEACH  CIRMO 126006 &4 167686 koY L S 70195 CLIHINIOMS 34705 &2
183716 Isospatulenol BEISS464  CISH240 129850 654
16.4299 2,5-0cdyne, 4,4 dietiyl- 61227870 C1H18 8087 65 167634 3 methyl C10HLING2 34302 a3
16.4259 2,5-Octadyne, 4,4-diethyl- 61227870 ClH18 38087 85 Imine
wAE e — WSIE7 QIR0 jees) 20 167703 3,4 Memylenediony-N N-Gethylbenzylamine  63673-96-1  CLZHITNOZ 37538 57
16,4345 A-epi-gamma.- Eudssmol 15051817 CASH260 73654 7.0 167835 Tumerme 1BG1SE77 CISHZ0 217458 a8
164352 10-epi-.gamma.-Eudesmel 1051817 CLSH250 54043 7LE 16.7895 Tumerone 180315677 CISHZ20 217459 6.8
16.4352 1-ei- gamma - Eudssmol 1051817 CISH260 Sa043 e ptoud Tumercne WISE7.7  CLSH0 255617 nz
16,4362 2,3-Dimethoxy-S-aminocinnamonitrie 1000214-46-5  CLIHIZN202 2390 5.1 16.7857 Tumerone 180315677 CISHZ20 255617 7.3
16,4362 2,3-Dimethoxy-S-aminocinnamonitrie 1000214-46-5  CLIHIZN202 2390 5.1 16.7906 Tumerone 180315-67-7  CISHZZ0 419632 8L
16.4728 Pyrue ad, THS dermvative SHE0-ESZ  CBHIZO03S 23980 a8 b ekasd Tmescne WISERT  QMHIX) o el
184728 Pyrunic acid, TMS dermvative SM604952  CEH12039 273080 ;s 16,7932 Aciritine, 1-phenyt- 6%-184 BN 10740 718
184740 Dodecanoic acid, THS desmanive SENGS 1 CIsH20NS 319085 g1 16,7532 Acikline, 1-phenyh- %184 CaHON L0740 78
16.4740 Dodecancic acid, TMS desnative SE50-95-1  CLSH3203Si 316139 %68 16.7533 Aziridine, 1-pheny- 6%6-18-4 CBHON 186402 782
164740 Dodecancic acid, TMS derivative 55520951 C15H3202 3B7% &1 16.7933 Adiridine, 1-phenyl- 696-18-4 CBHEN 185402 7.2
16.4740 Dodecancic add, TMS derhative 55520951 CLSH320S 3urz 7.6 16.8053 Benzene, [{Z-meti-2-propenyljaxy]- 5820-22-4 CL0HIZ0 losoz 57
164746 Dodecancic acid, TMS derivative 55520951 CLSH320S 175914 6.1 158053 Benzene, [{2-methyt-2-propenyl)oxy]- -4 b wnse w7
164746 Dodecancic acid, TMS derivative SS520-95-1  CLSH320S 77924 754 168111 Dﬂwﬂl?ﬁ Ll3-mmetyt3{2-methy-2- 7421093 CLH22 391590 87
164753 +fluoropheny 4-{4 pentyicyclohenJenzoate  79912-994  C24H29F0Z 5779 704 prepeny
prgutng o G 712084 RN sy a0 168111 Cpckpmstme, 11 Stimaty 3 (B2 TL093  Cunizz 301530 627
18.5032 1.2-Ethanediol, 1,2-di-2-pyridinyl- 1141055 ClL2HIZN202 428 BL4 165118 3-Cychhexen-1-ol, 1-{1,5-dimethy-4-hexemd)- 1535277-8  CISH250 856142 a7
165032 1, 2-Ethanediol, 1,2-di-2-pyridinyl- 141055 CIZHIZNZOZ 428 L4 Fmmtiyh
165135 +Hydrorybenzofurazan BP4066  CHHANZOZ e 75 168118 FOycheenr Lo, 11, 5dmethy-+hexeny)- 15352773 CISH260 855505 a7
155135 + Hydrueybenzoturazan BA056  CEHAN2OZ cu1se 1 methy
[, ol 0SS CLHI0? . o 16820 FOcPboen 10, 1{1,5anetHhewnl 1562728 CISHE0 a8z as
16,5159 Butyl meta toate 1000422-39°5  CLH1602 2785 76 16,5020 3-Cyclohexen-1-g, 1-{1,5-dimethyi-4-hesemf)- 1535277-0  CISH250 BB 875
155150 Butyl meta tozte 1000422385 C1HI60Z e0108 w0 Fmettyh
165159 Butyl meta toate 1000422385 CLIHI602 87 763 168121 3Cyclohexen-1-0), 1-{1,5-dimethy-+hexeryl) 1535277-5  CISH260 667673 783
165803 el acd, C15H2003 19676 627 Fmeti-
aster 168121 3Cyciohexen-1-0i, 1-{1,5-dimethyt-4-hexenyl)y 15352-77-9  CISHZG0 &3 73
Smatiyh
165803 Cyciohexanerartaylic a0, +-methadybenzyl 1000279017 CISH2003 19676 57
ester 168028 3.Cyciohexen-1-0i, 1{1,5-dimethyt 4 hexeryl) 15352779 CISH260 385228 EXS
165850 Salviah-(14)-en-1-0ne TIOSEZZ  CISHZA0 amoe 573 4met-
prpassy Salviat4(14)-en-1-one TR0 CISHMO 3o w3 168128 $ptoen 1o, 1 {1, Sanetnt ¢ e ISI2THY (IS0 = 5.5
:: o :’I""“"":‘ H]""""’W‘} “""mgz"l 3;;:] “’;:‘: :; 16,8540 2,3-Difydroindole- 2-one, 3-progancic add 2071177 CLIHLINGS 114128 519
g Mok 4(14) en-L-one B0 62 - - 168540 2,3-Diydroindole-2one, S-propancic add 2971177 CLIHLINGS 118138 sLe
15.5685 e stonyutane TSSO CHIsOas z2m8 528 168544 Hrow; propior CLIHLINGS 150684 515
165855 Salvial-4(14)-en-1-one AR08 A2 CLH0 556 a3 168544 Hpom, 2 prapion CLHLINGS 145188 515
15,5499 (354aR Ba5}-3-Propyloctahydro-1H- 133217 CLHZZO az0083 743
Bochomens, e 168551 5.2.20(1,6)jundecan-3-ol, 2- 1000159-37-6  CI5H240 201551 S44
15,6499 (35,430,825} 3-Propyloctanydrs-1H- 13043217 Q120 amoes 3 et~
Eochronens, rei-
® forpet ; ot T — J— . 168551 ms.un A ndecen 3l 2 1000159-376  CI5H240 196108 544
ochromene, rel-
168555 JIs XA CIsEe 263223 545
15,5499 35 daR Ba5}-3-Propyloctaiydro-1H- 13043217 CLHZZO 48352 742
b SR it MO S
15,5499 35 dai 3 Iro-1H- 1343217 CLHZZO 1281 740 - )
(3540 82513 Propylctal Pk =wagaa et il
[ 5 i) 3. Propyoctaby - sy M0 — a0 168623 S QuateaCrotuEn-2 e 3, eum 6518 CTHI004 2193 793
Evoetend b
166499 (35 4R 82513 Propyioctaydio-1L 1304217 CLMZO ErSt 70 16880 T potetiztydroluren-Zeaboofic acd, ethyl 126518 CTHIO aes 3
Eiveerana b
168623 Sicon tetrafiucnide TGl FESI ) &0
15,6499 35, 4aR, 825 }-3-Propyloctahydro-1H- 13B03217 CLHZO 75159 1
[ 16,8623 Siicon tetrafiucride TEIELL  FeSi 30085 6.9
167273 Agerairiol IMW2G7E L2403 628683 &9 165600 Thiazolo{5,4-d]pyrimidine 273859 CSHBNIS 71581 &0
167273 Agesatriol IM2297E CLSH2403 620683 &7 16,5600 Thiazolof5,4-d]pyrimidine 273859 CSHBNIS 71581 B0
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Fig. S2.GC-MS data and chromatograms (continued...)
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Unknown Ana\ysm Report All Hits & Agilent Tothesigien Unknown Analysis Report - All Hits 5 Agilet Tochmslogies
‘Component RT Area Match Score Est. Conc. Component RT  Compound Name case Formula Ares match Score Est. Con.
16.9800 ﬂlHMﬂmlﬁm Ermethyt-2-(1- HH—M-Z CEHH-NZB 101634 610 17.315 2-Methylheptanoic add 1158-02-9 CBH1602 B2B46 79.0
73u7 Undecancic acid, 2-methy- M35 CLIH2402 %156 731
169800 & mm[ua]q triazin-5{5H}-ane 4B9-038 CHKINSO 101834 621 o i, 2 Mrans  C1mD402 i i
169611 &-0cten-L-yn-3-ol, 3,7-dimetiyl- TLHE  CIHISO 262880 62 e 0 Crs002 i, e
153611 G-0Cte-1-yn-3-0l, 3,7-dimethyl- MTE  CIMISO 262881 (o v
153611 G-0Cten-1-yn-3-0l, 3,7-dimethyl- ITE  CIHISD 302454 63 s et teradenoate s pattoney i o
16.9611 E-OctER-1- ’r»w' 3-M|mew| 29171208 CI0H1SO 302455 683 7 Cedrarrdic, 85,15 | Gz o) i
y L S 173152 1,14,7-Tetramethyidecaydro-1H- 1212211432 CISH2602 274350 524
16,9648 Cyclogropane, 1-broma-1-chioro-2-fuore- 071596 CIHIBIOF 1764 529 cydopropele jazulene 4,7-dicl
16,9648 Cyclopropane, 1-broma-1-chioro-2-fuore- 071596 CIHIBIOF 1764 529 173188 Anisale, o-octyl- 0056591 CLF290 125813 518
169909 Benzamide, N-[2-(acetyioxyjphenyl}+lucre-  17326183-1  CISHLZFNOS a2699 EX] 173190 Aniscie, o-octyl- 056581 CLSH240 135142 .1
16.9909 Senzamice, W{2-(acetykcog)pheri} 4-fuoro- 173261431  CLSH12PNO3 62699 =8 173194 3-{4-Methyibenzoyl}- 2-thiowo-4-thiazolyl 4 299979-13-8  C18H15HO352 55636 727
17.0029 alkoohol, CIzHISNO4 60553 S40 metiylberzoate
17.0029 1 [—— e s24 173184 FgMethylberaof) 2ottt 4 29962139 CIHLSNOIST 5569 L6
170155 2-Dietmyicarbamoyt-1,3-berzodionie 211961 CIMISNO3 1702 624 o by un’;;":mumm SO L W7 CISHZNEO) [ s
70222 trans-2,7-Dimetiy-+,6-octadien- 2ol 1010281695 CIOHIS0 40040 656 3-methyiphenyljethyl)-
702 trans-2,7-Dimethyl-+ §-cctadien-2-ol 1010281695 CIOHLED 40040 55 .32 Propionic acd, 3-(5-thiophen-24f-1H-pymol-2- 1000304021 CLIHIINOZS 48436 2.2
17.0558 Oxirane, [ (phenyimethaxy jmethyi)- 2930-05-4 0H1202 142287 0B ¥
170558 Oxdrane, [(phenyimethoxy)methyl]- 004 cueizoz s 708 17.4081 -Methylm-hemipimide C2BS21 CLHIINOS arse 529
- 17.5081 Cuatamic 3, N[4-{3,4- 1000295438 CLEH25NOS. 1w 56
17.0559 Odrane, [(phenyimethoxyjmethy} 004 Cueizoz 15531 %3 L epyron 4 et
170559 Oirane, [(phemyimetnoxyjenety]- 0054 CaoHIzO2 1865066 73 iyl ety = “
17.0590 2,5-Cychkheadene, 14-dethy-14-gmetit- 1000150216 C12H20 275508 L9 174114 Benrenehexanamine 17302 CBIeN 6271 S8
17.0590 2,5-Cyckheadene, 14-dethy-14-Gmetit- 1000150216 C12H20 268442 7289 174128 Benzeneacetic acd, 41, 1-dimethylethyl)}- 12857639  C12H1602 739 522
17.0602 2,5-Cychhexadene, 14-diethyl-1,4-dmelind-  1000150-216  CI2H20 3682 &2 17.5058 Santalol, cis, aipha.- 1903721 CISH240 266246 76
17.0602 Lsmmm 1 d-diethyl-1 4<Smethyl-  1000150-216  CLIH20 333650 655 17.5058 Santalol, cis, aipha.- 1903721 CISH240 266230 725
171315 4,6 DIOM-2- 1000070-52-7  CLIHSFZNG s17 628 17.5062 (--Spathalenol TS 19240 342501 5
by "‘"E"’“"‘"‘“"”"'“m 17.5062 (--Spathaienol LSS Q240 342485 7.5
17.1315 46-Difluoro- 1000070-52-7  CLIHIFZHI a7 628 )
mmm"‘mwﬂmm 175084 (- Spathulenol TTIESE CISH240 37215 aL4
17.1324 F-Nitro-6-methoory-2, 3-dimethylindoke 68289714  CLIHIZN203 31589 B4 17.5084 (-)Spathulenol TN7LS52 CLSH240 380054 |
171324 7-Hitro-6-methony-2, 3-dimetirylindole BE2IS714  CLIHIZNZO3 31588 =X} 17.5069 Aristolene epoxide 1000151489 CISH240 E i BL.1
171328 F-Nitro-6-methosy-2,3-dimethylindole 6H89-714  C1IMIZN203 33284 621 17.5070 Longipinocarveal, trans- 1000158365 C15H240 403BS5 a1
171713 2-Metfyl-6-{ 4-methylenacyriohes-2-en-1- B2508-143  C1SHZ20 142619 827 17.5087 L#-Benzenedial, 2,5-bis(1,1-dmethyipropyl}-  75-74-3 C1eH2602 331z |7
¥iihept-2-en-4-ne 175344 1&-Dimetnyiphenazine SE7IE437  CL4HIZNZ BE318 624
a3 Lty (s meieneryioh- 41 B2S06-143  C1SHZZO 142618 627 17.5944 Benzene, 1-methany-4-{phenylethymyl)- 7OTEL CLSHIZ0 o 616
phegl-2-er-4 e 17.5344 #-Hydroyvalerophenone, THS derivative IWMZILE  CLH2202S 120988 627
17.1809 3,7-Cyclodecadien-1-cne, 3,7-dinethyt-10-(1- 6302916 CISHZZ0 458057 ] e y
Tethylethylidens)-, (6 E 17.5344 #-Hydroyvalerophenone, THS derhvative IWAZILE  CLH2202S 154755 0.8
17.1809 3,7-Cycloderadien-1-one, 3,7-dimetit-10-(1- 6902016  C1SHZ20 4744858 %2 175344 1,5-Dimetyphenazine SE18437  CL4HINZ 83333 625
methylethylidene)-, (£,E}- 7.5 Benzene, 1-methoiy-+(phenylethyiyl- 7380781 Q18120 8200 616
17.1809 3, 7%*'1‘-1@33 ,7-dimett-10-1-  6902-91-6 askzo 78887 9%6.1 17.5344 4-Hydroxyvalenophenone, TMS dervative 33342926 Cl4H22028 121007 627
17.1809 3,7-Cyclodecadien-1-cne, 3,7-dinethyt-10-(1- 6302916 CISHZZ0 4736550 %8 7.5 F-HHydraxylesophenone, THS devative mazes  Cuz0ns ftiend 08
retinlethyligene) , (&£} 17549 SMethyl-2-(-metnyept-S-en-2yfjphendl  63301-27-5  CLSH220 45216 B4
17.1809 3,7-Cyclodecadien-1-cne, 3, 7-dimethy-10-(1- 6902816 C15H220 4750766 %68 17.54% S-Methyl-2-(6-methyihept-5-en-2-yl)phencl 69301275 C15H220 45216 644
methylethylidene)-, (£,E}- 17.596 S Methyl 2 (6 metnymept S-en2yllphencl 6801275 CISHN0 P 6
17.1809 Woreherim 7 Amint 100 @D (1A 4802703 .1 175458 5 Methyl-2{6-methylept S-en-2yliphend 68301275 CLSHZ0 45216 P
17.1809 3,7-Cyclodecadien-1-cne, 3,7-dinetit-10-(1- 6302916 CISHIZO 465851 =7 17.8877 1,34 Thisckezole 2(3H) thicne, 3 methy} ZIBELI OS2 feedd et
ethylethyligens}-, (&, E 176577 1,3,4-Thisdiaznie-2(3H-thicne, methyk- mIese3 GRS 33347 L4
17.1809 ”W'E)H(EE 3,7-dimetind-10-(1-  €302-916 C15H220 4910258 %.3 17.6700 rr'.'i"ﬂ" S, Sdimethyl-4-nexenyl)-2-methyk, 30199269 CISH220 32053477 B9
17.1948 2H-1-Benzopyran-2-one, 3,4,7-rimethaxy- 29076720 CI2H1205 14461 731 17.6700 '}'{Em SA{1,5-dimethyi-4-hexenyl)-2-methyt, 30199269  CISHZ20 31913803 85.2
17.1848 2H-1-Berzopyrai-2-one, 34,7 imethay- 2076720 CIZHI20S 16442 66 ®-
171948 o dones 34 71 g — el s w6702 Shond, 01, Shmeti-+hneryly byt Jg2ed G 3BT EE
154 B-1-Bemzopyran-2-0ne, 3,4,7-wimethay- TG QWS 19559 Lind 17.6702 Phenal, 5-(1,5-dimethyl-4-nesenyl)-2-methyl, 30199269 CISH20 35243680 @4
r2saz SMethyl-2{E-methymept-S-en-2-ijghencl 69301275 CISHZZ0 711100 340 ®)
r.2sa SMethyl-2{E-methyegt S-en2-yphencl 69301275 C18220 712286 % 17.6%2 e, 515 dnathf-+hesenf) Lnayt, MO0 C1920 35388540 @0
172582 SMethyl-2-{6-methyhept S-en-2-ljghencl 63301275 CISHZZO 717825 941
o S Mett 24 S en 24 sl ke i 176702 Hend, 5{1,5 Gl +hewn/) Jment, WMS269 1900 35247587 @3
17.2502 SMethyl-2-{E-methyhect S-en-2ljphencl  E330127-5  CISHI0 718851 M2 .2 Prenal, 5(1,5 dimethyl 4 hexenyl) 2 mettyl, 31199260 CISHN0 35273295 @4
172582 SMethyl-2{6-methyhept-S-en-2-ljghencl 63301775 CISHZZO 717625 841 Ry
7258z SMethyl-2{E-methymept-S-en-2-ijghencl 69301275 CISHZZ0 717825 .1 176702 hend, 51,5 Aoty A heseny) 2meyt, 199269 1920 ma1a290 @
7258z SMethyl-2{E-methymept-S-en-2-ijghencl 69301275 CISHZZ0 7891 942
2115 2 Hethiheptanok: ecd HAEERe CBnen2 ooy 200 177053 ety 2,6-anhyero- 2ipha - altrasice 1000130020 C7HI208 200035 &9
179053 et 2.6 anhyeir- aipha 0 aitraside 1000130-020 _C7HI: 200035 7.0
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Component RT  Compound Name cASH Formula Area Match Score Est. Conc. Component RT  Comgound Name: e Formuia Are - Match Score: Est. Conc.
17.7058 Telradecancic acd SHE3E  Ca#ZE02 300266 70 18,1176 Gyuine, 2-{m-hydrooypheny)-, DL- 720764 CBHONO3 32000 &7
177058 Tetradecancic acd SHESE  C14HZE02 360286 0.0 18.1176 Giyone, 2-(m-hydroxyphent]-, DL- 70764 CBHINO3 30413 %8
17,7058 Tetradecancic add SHLERE Cl4HZEOZ 30256 0.0 18.1228 +Fluoroisocathinane 1000386145 CIHIDFND 79942 622
17,7058 Tetradecancic acd SHHE3E  Cl4HZEO2 380286 0.0 18.1228 + Fluorsacatinone 1000386149 COHIDFND 169 608
17.7058 Tetradecansic acd e e 2 18,1256 3Metyi-5-nonppyrolisine 1000111451 CL7H3IN 38999 74
17,7058 Tetradecansic aod SHE3E  C14MZ802 s0s8a5 02 181256 3 Methyl-5-nonyigprrolisdine 1000111451 CITHIIN 3899 4
177075 P-{Iscpropyisutfamoyljbenzoic acid JIP5266-1  COHIINGHS - 674 18.1256 + Fluorsacatinone 1000386149 COHIDFNO 61141 616
177075 P-{Isepropylsuttameyjbenzoic acid 1252661 CIOHIINGHS P 674 18.1256 +Fluoroisocathinane 1000386-149  CIHIDFND sa361 664
17.7603 n;] 5,Ba-Trimettyi-7 8 6a,9- 151590418 C15H1802 138611 sL4 18.1529 1,3-Deooepdane, 2-heptyl- 4359-57-3 CL0H2002 2205 B4
ronaphihio] 2,55 Jfuran-4{6H)-one 18.1529 1,3-Diowolane, 2-heptyl- 4359-57-3 C10H2002 7205 B4.4
17.7603 gﬂf iﬁ}mm{”ﬁjﬂm 151590419 C1SH1802 133611 514 18.2158 g”""‘"ﬁ‘““"" N, N-dimethyl-N- 1000364730 CL0H11F3N20 89957 S4B
17.7603 Ry 55 Tty 7.5 151590419 CISHIB0Z 164551 53 182158 & o ) - CL0H1IFN0 957 s
17.7603 (R)-3,5Ba-Trimetind-7,8,62,5- 15150419 CISHLE0Z 164551 550 -
mujmn 18.2158 B o N, CIDHIIFINZO 7T 543
17.7603 (RY3,5,82-Trimetind 7 8.82,9- 151550419 CISH180Z 1rerer 53 182158 Phenylenediamine, N,N-dimethyl-N'- 1000364730 CLOHLIFINZO 144 3
el L tandsHy-one Eihuorsceng. .
17.7603 lﬂ)-liﬁa-m";n J}iﬁg 151530419 CISH1802 1meree B3 18.2158 2-{Benzothiazoh 2-ylamino)- 3H-imidazol-4-0l 346118569  CIOHEN4OS 100550 =[S
17,7845 Furen-2-carbosamide, N-(2-butyl}-H-penly-  1000458-95°9  CI4HIINOZ 5350 50 ::i: 2(Penzothiozol Mm::}:: rdazol o m:“ S8 g“ et 2 :::: :':
17.7845 Furan 2-earboamide, N-(2bUty} N-pentyl- 1000458050 CIAHIINGZ 5350 532 e H{Benzothiazol Mmm}am oo ml“ s U"' o ol oo oy
17,7959 23, acd, c1gH2sFI02 19550 =57 . 2(Benzothiazol 2 yommino). 3t imidazol-4-o 856 CAOHED -
ioon 23 4 Tt o e s 006 CL07 oo 24 18200 Ptz e 2cre weso  camn e s
17,8969 Benzamide, +-methyl- BI055E  CBMONO 7258 623 g ethayluro[2,3-hchramen-2-one -5 B4
o e, 4 e Gwsse  caomo 7 3 18200 P2 o 2o wess oo wa =3
17,8969 Benzamide, +-methyl- BI955E  CBMOND 7258 623 ethapturo[2,3-hchramen-2-0e a-ge B4 .
17,0563 Benzamide, 4-methy- fletee  coENO pies o 182830 Pytslofs o] xbtazive St acd, & 6LIITET  CHITNTO ES6%6 508
178379 Antra] 1,5l Jpyrazoi-6(2H)-one 1566 CHHENIO 12221 &g 18,2030 Bymasil )25 masne 3 arnmyic 500, 4 16111767 CBKI0 #2058 520
17,9384 Anthra] 1, 8-cd|pyrazod-5(2H}-one 128566  CI4HEN20 9228 6.7 aminc-,
17.9392 N, N-Dimetiyh-4-tert-butyl-thicbenzoic acd TBEA5T4 CIIHIONS =19 596 183133 Borinic acid, diethyl-, 1-ethynylcyclohexyl ester 55848-34-5  C12H21B0 118027 613
ik 183133 Bonic acid, diethyl 1-ethynyicycioneryl ester S5646-345 1212180 119027 6L3
17,5358 F-Nitro-6-methoxy-2, 3-dimethyfindole BHESTI4 CLIHIZNIOS mzrr 655 1w6n3s 2Cyclopropene-1-carbouylic acid, 21, S s ot a4
17.9608 (- myrencl 19694974 COHIGO 190957 661 e g s
17,9608 (Fmynencl 19694974 CI0HIGO 140857 1 183138 2-Cyclopropene-1-carbanylic adid, 21,1~ T3E3SE]  CLH2003 244058 54
17,5610 Tricycio{5.1.0.0(2,4) octane-Scabonyic ackd, 74810392 C14HZ202 159009 627 dimetinS-ouohexyl)-, methy! ester
3,8 8-letrametiy-, meti ester 183141 mﬁ.{]s 2. J]m -2-enefcarbonyfic acdd, SA345936  CLIHISO4 17259 sa0
17.9610 Tiephis 1000 dlockane Scarboryicadd, 4BI082 Cl4H2202 150009 628 ety exter, a"'“ g ¥
33,8 8- etramelii-, metnyl ester 183141 mmm(s z.\]m 2-enefcarbanyic acdd, SA345936  CLIHISO4 17259 sa0
17.9610 Tape(s 1000 loctane s camonicac, MBI0382  ClaH2202 206003 =8 — 15-dncin 73' U]m"‘ez"“" estes, antH(- ) e i K .-
33,0 6-lerametnif-, metnyl ester E-abicyciof -ene- GOy acid, 544593 75633 .
1,5-dimetiyl-7-oor-, ester, anth{.+/- )
17,5610 5.1.0.0(24)joctane-S-carbowyic adg,  7461039-2  C14H2202 208288 =53
B e e 183141 E-Onabicycho{3.2.Ljoct-2-ene-G-carbonic cid, SAMSIE  CLIHIA0H 178653 -
1,5-Gmetnd-7-u-, methyl
17.9611 5.1.0.002,4)joctare-5 carbowic acd, 74810392 Cl4H2202 182518 671 '
B AR R 183154 Indenai3 4 blaien 2o, ocahydo-de axiyinde | OSEMS4 QI ss32 526
17,5611 5.1.0.0(2,4)octane-5-ca add, 7481039-2  Cl4HIZOZ 182518 7.1 'e"r ety g
T ),lmﬂmamaw' (Lasipha., Erpheh s
18.0149 1H-33,7-Methancemilene, ocahyro-1,4.99- 2991207 CISHIE 3583 802 183158 m'rﬁﬁclm" Zz-ndpga ‘gby} B7SI0ESE IS0 s 28
et (13.alpa., 2 beta. 4 beta. 5 beta_ 735
180149 T-Hydraxyfamesen 000374204 CASH240 i 758 183957 Imidazsie- 2-hydrazige-1-carboxylic 00, Methyl 1000126422 CSHEN40Z 4 s
18.0158 (5)-{-H+Tsopropenyh-1-cyclohesenyljmethandl 18457-55-1  CICHIGO 7 642 aster
18.0158 (5)-{-H+-Tsopropenyl-1-cycloherenyljmethandl 18457-55-1  CICHIGO frestes 642 183957 Imidazole-2-hydrazide-1-carboxylic acd, methyl 1000126422 CSHEN402 P 48
18.0062 Isoaromadendrene epoxide 1000159-366  CI5H240 361867 0.8 ester
p Iscaromadencrene epoide 0015366 CLFH240 s o2 184013 Penladecancic acd, methyl ester TI52641  ClEH3202 124604 752
g Iscaromadencrene epoide 0015366 13240 iy 07 184013 Penladecancic add, methy! ester 7132641 ClEH3202 124745 752
10009 (R 7sE7 410 A8  CISHIO i 284 184003 Penladecancic acdd, methy! ester 7152641 ClEH3202 129935 !
L5 énol 184013 Fenladecancic acd, methyl ester 7132641 CLEH3202 129755 7L
18.0258 . -1, 6-imethyi-1,2,3,4 000378996 C1HZZ 673 650 184016 Mty C16H3202 7778 7.1
%M 18.4016 Mttt CigH3202 77784 7L
18.0258 Lot 1234 1000378996 CI5HZZ 46737 689 prgooy it oty ot a3
18.0300 Emanol, 2-{4-cycionexylphenaxy)- W04 Q14002 =g 651 184016 pethyl clea0z e Lz
18.0313 Acetic acd, 2,2, 2-wiluoro-, 4-methoyphenyl  S672-87-7 COHPF303 59512 72 18.4344 Cyclonexene, 1,5,5-trimethy-3-methyiens- 18609-28-2  CLOHIS 70180 7LE
st 184344 Cycionexene, 1,5, 5-imethyl->-metnyiens-  16609-28-2  CLOHIG 180 e
18.0857 Trifuorometyidisulfane SSBA0-3S4  OHFESZ 2708 0.4 184383 iz shndgen L B-derm, 15,59 19012935 CISH24 106058 6.2
18,0857 SSBA0 304 CHFSZ 21708 503 i
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. Agibest Techmologien ,
Unknown Ana ‘!E IS RBDU“I All Hits s Unknown Analysis Report - All Hits
Component AT Comgound Name A Match Scoe Est. Gonc. Component AT Compound Name ) Formula
18.4363 Spiro[5 Slundeca- 1 5-diene, 1,553 ooz usm 108058 &2 187558 48 Ethano4+-1,3 benmdiosn, heahydro- 57790440 C10M1602
tetmmathyl, (K- y ’
18.4376 Tricyck{5.40.0(2 §)jundectene, 2,663 5968082 CISHZ 138738 6.7 18.7554 P-Mentha-1,8-gen-7-ol 36594 CLOHLED
tetrametngt, {18, 25, 7R, 8R)- 187584 p-Mentha-1,6-den-7-ol 56594 CL0HISO
18.4376 1,1,4,7-Tetrametiyidecaldro- 1H- 1212211432 CISH602 143675 606 187676 Fentadecancic scd 1002842 CI5HI002 702099 aLE
cycopropaejazuiens2,7-diol 18.7676 Pentadacancc acd 1002-84-2 C15H3002 706113 oL1
18.4334 Benzene, 1-(1,5-Smeliy-4-heenyl}-4-methyl- 644-30-4 Qsun 358 549 18.7678 Fentadecancic add 1002842 CISHI00Z 542319 13
18.4354 Benzene, 1-(1,5-Smeliy4-heenyl}-4-methyl- £44-30-4 cmn obind 05 18.7678 Fentadecancic add 1002842 CISHI00Z 542319 [
18.4904 1H-Benzimidazole, 1-ethyl-2-metyt- SHS 765 CIOHIZNZ 12075 =5 18.7678 Pentadscancic acd [ — su6502 w0
18.4904 1H-Benzimidazole, 1-ethyl-2-metyt- SHS 765 ClOHIZNZ 12075 =% 18.7678 Pentadecancic acd 1002842 CISHI002 sus502 w0
18.5029 Benzene, 4-chioro-2-fluore- 1-methcxy- 5 CTHEQIRD i =9 18.7678 Pentagecancic acd 1002842 CISHI00Z 616311 s
18.5029 Benzene, 4-chioro-2-luoro- L-methary- 2095 CTHEQIRD i =9 187678 Pentagecancic acd 1002842  CISHI00Z 616311 s
18.5085 L3-Dian-5-al, ZW‘ﬂﬂleWEM} B355826-7  CL3HIAN2O03 R 5.1 18.7639 Cyclobutane, 1,3-bis{4-methacy-2-0wo-2H- 1000159-95-5 C30H2A06 7763 =7
[ZR (z.aum ‘alpha, 5 etz ) - pyran—&ﬂ»zﬂ—hls(}memmw )
18.5085 1,3 -Dive W‘ﬂﬁleﬁﬂHM} B355826-7  CL3HIAN2O03 R 5.1 18.7639 Cyclobutane, 1,3-bis{4-methacy-2-0wo-2H- 1000159-95-5 C30H2A06 7763 =7
[2R- (DIN lpha. 5 betz ) - pyran-&-yh-2,4-bis(3-methyipheny)-
185181 355 Timettviochent 1000296-30-6  C12HZ4FOZP 0199 &3 1 et im0z 0223 s
propylphasphonofluceidal Isopropylidens-, cis—
185181 355 Tnmeumqmcm 1000296-30-6  C12HZ4FOZP 0199 &3 1 a im0z 46120 s
propylphosphoncliucridate: Tsopropylidans-, cis—
BSUE ZRABIFA CHHIMO Evaiey o 18.8323 Santamarine 4290-13-5 CLSH2003 929604 54
18.5185 25269174 CIDH3A0 16295 3.0 18.8323 Santamaring 4280-13-5 C15H2003 932022 655
155085 -2 Qs bbbl A 188323 Santamarine 4290-135 C15H2003 9711z 658
195085 -2 Qs i A 188323 Santamarine 4250-135 C15H2003 925872 653
18.5189 B4586-18-3  CI7HI20 135705 751 18.8323 Santamaring 4280-13-5 C15H2003 9280 54
18.5189 64586-18-3  CL7H3Z0 135705 751 18.8323 Santamaring 4280-13-5 C15H2003 93672 1]
185238 1{3-Nitropropy -+ methyl-b-vinyazendinZ 111197367  CHHI4NZ03 33063 517 18.8626 ¢ i ¥ CH1402 16149 53
e
18.8626 CTHI402 16149 =3
185238 1{3-Nitropropyl} 4 methyl 4 vinazendin 2 111197387  COHLIN203 33083 5.7
e e 18.8856 W1 CISHZAFNOZS] B77S %7
18,5006 2 pentadecanane, 6,10,14-mimethyl- 02602 C18H380 64895 w7 orophenilehanamine, THS deretlo:
18.8856 W1 CISHZAFNOZS] B77S %7
18.5906 2-pentadecancne, 6,10, 14 wimettyl- 02692 CIEH360 648996 a7 fuorophemyfethanaming, THS derhvative
18,5806 2-Pentadecancns, 6,10, 14 Himethyl- 02692 C1BH3IE0 677603 o6 198858 WL CIHPNOZS 6837 s
18,5906 2-Pentadecanone, 6,10, 14-rimethyl- 502-65-2 C1BHIG0 677683 o6 thmﬂmrﬂmlr& THS derivative:
—— 18.8858 W1 CISHZ4FNDZS] 36637 520
B mmmemsowen mmogmewn @ AR e
18,5508 bl . 510,14 vimetnt- s a0 P i 18,8539 Dighycoic acid, d(2-formyipheny) ester 1000382-314  C1BHI407 16109 743
16,5906 2-Pentadecanone, 6,10,14-imethyh 02682 CIBH360 6BI767 w8 :: z; i am'a(;‘ 'e“m;" bl 5"7 E;:m Yy 3:'2”] 1315 :f
186199 Myrstic ackd, TMS derivative 18603173 CI7HIS0ZSI 3716 @2 ey Dopk "‘im b s etharyet "‘ et Lo sir usnms 199 o
roese v st mosirs  conasces e 5s BIE  Momsddtse oo () IR Cie i
. 3 v - X
186199 Pyvistic acid, TMS denvative 1860317-3  CL7HIGOZS 16127 a7 180528 Aromadencrene adde-(1) ip0153-884 15240 e fand
19.0328 Aromadendrene odde-(2) 1000151-986 CISH290 #1792 4
186199 Pyeistic acid, TMS demvatve 1603173 CL7HIS02S 2543 ws s derciene e () oaisene Ciminan Pl e
roese R s movirs  conasces et bt B dossdendese o) IR e wou =
. \ v -
® Yyrncacd, T demete eesirs  Cinseor ot 19.0331 Aromadendrene odde-(1) 1000151-984  C15HZ40 530746 8
19.0331 Aromadendrene odde-(1) 1000151-984  CISH240 538096 a7
186650 211- 1000194973 C13H1802 219979 527
Diowatetracydo43.1.1(3,10).0(5,9) Jundec-4- 13,0331 Flatambin SESSEE0-2  CISH2S02 560359 a6
ene, 3,7,7,10-tetramethyl- 19.0869 2-Ethylimino-4-metiy-pentanenitrile 1000189-214 CBHL4NI 42129 684
186650 211 1000194973 C13H1802 219979 527 658 Cyclopentanemethar
Diowatetracydo43.1.1(3,10).0(5,9) Jundec-4- 1 et Kt * ®o
ne, 3,7,7,10-ttramettiy- etk
186660 Cyddobutanecarbonylic acd, 27-dimetyloct7-  1000299-13-4  CLSHZ202 332534 651 19,0879 Salviai-4(14}-en-1-0ne 5764 &7
5oyl ester
- 19.0979 Salviah-4(14}-en-1-00e 126 657
186660 Oyl st 2 tmettyir 7. NIZI34. Q12202 332534 651 15,0988 vl 1) en1.one 50 o
18.6701 Curlone: E7440-606  CISH220 557784 2] 19.00%0 Salvial-4( 14}-en-1-0ne S5E79 626
186701 Curkone BPH0S06  CISHZZO so77at o4 19.1843 L2t propi 23 - BZI0-14-3  C10HZZOISZ 157 628
. propanes
186701 :Ln"r,“ mi'bmi:ﬁ (142 5dihydoy-  1010301-267  CLTHISAGO3 642988 6L9 - e 422 [ — - .
. propanesuifing
186701 STONBmI sretc 50 125 ks 10030267 CHIROTS 642988 6LS - e z,z-m [ — - .
i i 263 cwm nwe 73 . oy wfmi'.‘,,‘ et i comos - o8
186742 Cumidine 03687 CoRan 29747 723 propanesufiny suifone
18.7558 4,8-Ethanc-4H-1, 3-benzodiondn, hexalydro-  S7790440  CLOHI602 0586 572 192122 Aoy Gdimethony-2 2-dimetyl-2H-1- 62458484 CLSHIBO04 75209 7
benzogvran
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ComponentRT  Compound Name cas# Formula A Match Score Est. Conc. = CASH Formula Area Match Soore Est. Conc.
19,2122 ACEy-5 BAmEthory-2 2-AMEtyl-ZH-1- 6245548 CISHIEOA 75448 7 183719 3cid, metyl CSHEN402 0457 520
benzopyran ester
192122 E-Acety-5 Bdimethory-Z-dimethyl-2H-1- 62458484 CISHIB04 75208 747 1895719 Imidazols hycraide by acd, meliyl 1000126422 CSHENA02 B0482 520
benzopyran
192122 E-hcety-5 Bdimethony-22-dimethyl-2H-1- 62458484 CISH1804 75449 747 19.477 Memu B-methyi-nonanoste 1000452-00-0 CLIHZ202 BE0455E EX]
berzopyrzn 19.4477 ClHz202 B618276 203
18212 Ehoml S dmathany 20 dmathyh k1. GMEBASA  C1SHIRO4 e e 19478 Hmoecam acid, methy ester 112330 CL7HI402 FOES0EE @3
ooz S Acetyl-S Bimethory-2 -Gmetiyl2H-1- GMIBAGS  CISHISOH — 52 19478 Hexadecancic acd, methyl ester 12380 c17H3a02 9966663 £
benzopyran 19.4478 Hexadecandic acd, methy ester 112380 cmaanz 90u3B83. @3
19.2295 10-Undecenoic ack, metiyl ester LS im0z 75573 807 194478 Hexadecandic acd, methy ester 12380 cmaanz sa7s461 @
19.2295 10-Undecenaic acid, methyl ester 818 1m0z 375573 L4 19.4478 Headecancic ac, metiv ester 12380 c17H3402 10000117 @3
19,2297 -Hexadecancic add, methyl sster, (2)- SeE7S67-3  CI7HIZ0Z 457335 K] 19.4478 Headlecancic ac, metiv ester 12380 c17H3402 FBBI714 )
19,2397 7-Hexadecenok: add, methyl ester, (Z)- SEE7S673  CI7HIZOZ 457335 5] 195725 Benzylephedrine 1305568 CITHIND 61771 78
19.7302 -Headerenoi: acd, methyl ester, (Z)- SEE7S67-3  CITHIZ0Z 507835 %06 195725 Benzylephedine 139025568 CITHIND 61771 7
19.7302 7-Hexadecancic add, methy sster, (2)- SeE7S67-3  CI7HIZ02 ses252 L4 195895 acstate C1Hi403 165859 %6
19.7302 F-rexaderenoic a0d, methyl ester, (2)- SB7S67-3  CI7WIZOZ s1z229 L1 195885 acermte 1403 165859 e
19.7302 F-readerenoic a0d, methyl ester, (2)- SB7S67-3  CI7H3Z0Z Stasss a7 19589 acemte 1403 w0sen &2
19.2339 &-phenyt2, CisHmI0 41388 65 195899 acstate ClIH1403 103921 7.2
one 195859 acetzte CLIHI403 103821 A3
19,2744 Sitro-2-pyrimignamne, N-THS 1000472384 CTHIZNSOZSH 16381 &7 10500 o pprispond wia peiys
19,2744 Sitro-2-pyrimiginamine, N-THS 1000472-384  CTHIZNSOZSH 16381 &7 ppaid Peniadecanic ackd, TBOMS dervative EEE O gy %9
183123 Pentafucrobenziic acid, sl ester SHIIES  CaHSTSOZ 78 ae 19,6067 Peniadecancic acid, TEDMS derhvative 1255803 (2199025 35810 s
193123 Pentafiuorobenzic ack, alll ester 9ME3-16-6  CLHSFSOZ 7768 606 106367 Pereadecanats 2eid, TG dervaine MY CLHER005 68 n3
193250 uapum(z,ja]mramgn}ue, ooty MNSTIE  CIman0s 9817 56 1 et ane acid, THE dertiatoie merans  Ciessor s
o et A 19.6262 et (9214701245 36 rydroryoctackca.  1010503-61-0 Q285005513 7936 73
193250 Nt 23 blfyran 419 one. sgcw} 24405796 CI7HZOOH 79621 56 924-dlenoate,
- 19,6262 (97,147)- 12,13, 16-t deca  1010503-B1-0 C2ZEHSA0SSIS 27936 73
R AL B>
193758 na -pligm S oo 2HISTS6  CITHZOOH 152570 52 19,5407 cis-7-Hexadecencic acid 16195 CI6H3002 2102637 a5.2
SER el 12,5407 ds-7-Hexadecenoic acid Mis185  CleHa00 2102637 a2
(2:21pha., 2 2ipha Salpm) ' ol -
193258 Namm(z,s-u]mraws(qm-me, 4-(acelyloy) 24405796 CIZH2004 145520 8.8 19.6430 4-Decenal, (E)- 65405701 CLOHLEO 1567953 796
S s 3 e ey, [45- 196430 #Decenal, (E) 6S40570-1  CLCHIGD 1567953 756
e i s 196432 Cycionexanone, 3-buty- ITBET  CLOHIED 1131560 w2
193264 Raphtho(2,3-blfuran-o(sH)-one, &-(acetyley)- 29405796 CIZHI004 252100 %8
P S b (5 196432 Cycionexanone, 3-butyl- I7BE3  CLOHIED 1131560 w2
o s et A 19,6432 cis-7-Hexadecencic acid 16195 CI6H3002 18B9686 w2
193254 EF;' s 1.301“"3 g}me, m o)y 24405796 CI7H2004 Mo 5 195432 s-7-Hexadecenaic acid 2416195 CLEH3002 18H9686 8.2
ia. a8 S5 of. E 19.7083 Diglycolic acid, G2, S-dimethyiphenyl) ester 1000382715 C20HZ205 75888 2
103288 m 1,23, CISHIMOS 24850 S 197083 Diglycolc acid, di{2, S-dimethylphenyl) ester 1000362715 C20HI05 75986 572
((phénplinethyljsutom}- 19.709 3-BUten-2-0ne, 4-{5-yOrOrY-2,6 S-Mmetyi-1- G90S0-595  C13H2002 145295 3
193288 CISHINO3S BS557 56 1
19.70% 3-Buten-2-0ne, -{5-Mydroy-2,5,6-trimethnd-1- G90S0-58-5  CLIHA00Z 142348 N
193321 1010151-289  C13H20 415038 530 !
103321 1010151288 C13H20 e a4 19.70% 3-Buten-2-one, -{5-hydrany-2,6,6-rimethyd-1- G0SO-585  CLIH200Z 147877 %8
1
aame 1oEEAES CiRz0z e o 19.70% S Buten2oge, (5-Incroy 26 SRl SHSOSIS  CLaH02 145630 574
1eame FUTTOTRS CISHm0 e o7 19.70% St lone, o (S ko 25 S imtnd L. GNSDSES e sun2 2
eme "ﬁwl} SOLEES  Cimzeon et =1 19.70% 5-Buten-2-one, 4-{(5-Indroy-2,6,6-rimetin-1- 690S0595  CLIH2002 158825 %8
ao.-cz [m-(ulpnag Sh;u cycohexen-1-vi)-
19.3363 nemethand, 4-ethenyl 60031-93-6  CI7H2B02 175761 1 19.8098 1188965 CLIH140 ) S84
E‘ m-(mm:mm%”m} 19.8098 1198-96-5 CLIHI40 sS4
193378 (5HPrerignons 2260 CBHNAO 465 518 12,805 eSS ClHdo 747 il
198098 188965 CLIH4D %5
193374 6(5H}-Peridnone 432360 CBHN4O 455 518 Las109 e Cio pony jos
19,3675 2(5-Methyl 1K pyrazol Lljpropancic acd 057415962 CTHION202 19525 0
193675 2{5-Methyi-1H-pymck Ljpropancic acd 957415962 C7HIDN202 009 59 e Nees oo povens o
193715 Benzamide, + CLIHIZFNO 7822 %6 .
193715 Benzamide, <y [SECTEET 7822 %6 198109 Lesses o CunLo Pt o
199658 /093312 CLGHONOZ 7513 &
193715 4,4 Dimetnoxy-2,5-Cydohexadien-1-0ne @SS CIHIDO3 718 sa2 L i cienor g i
193715 44 Dimethory-2,5-cydohesedien-1-one 9SS02  CBHIDO3 3634 E) 5658 i .
m.ozan 4-Diyciro-3-penyiming-1, 2, 4-mazoio{3 2 1000216-48-2  CLOMBNEO 31057 st7
193715 4,4 Dimethoxy-2,5-cydohesadien-1-one @S0z CBHIDO3 w74 575 L] 124 trazineone
19.3715 44 Dimethaxy-2,5-cydohesadien-1-one S3550-2 CEHIDO3 3567 e 00220 4-Diydiro-3-phenyimino-1, 2, 4-trazclo(3,2-  1000216-48-2  CLOHBNGD 531057 57
e e
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Unknown Analysis Report - All Hits G Agilent Tochmetogien Unknown Analysis Report - All Hits QL Agiless Tethmslogien
Component KT Compound Name =) Formua Aes Match Soore Est. Cone. ‘Component RT  Compound Name cas# Formula Area Match Soore Est. Conc.
20,0220 EthyRhiopentafiuorobenzene 33288210 CBHSFSS SE3%86 ) 0.6070 (5,Z) Heptaera-1,9-dien-4,6-diyn-3-ol BL203576  CI7M20 822288 7.4
20,0220 EthyRhiopentafiuorobenzene 33288210 CBHSFSS 08787 EE 0.6070 (5,Z) Heptadera 1,9 dien-4,6-diyn-3-ol 1203578 CI7M20 s43 875
1.0278 e ClHz08 1739476 658 0.6074 (5.2)- Heptadeca-1,5-dien-4, 6-diyn-3-ol BLI03-S7-E  CIZHZO 1165356 2
m.0278 oy CuHz08 1739476 658 0.6074 (5.2)- Heptadeca-1,5-dien-4, 6-diyn-3-ol BLI3-S7-E  CIZHZO 1174819 41
1.0278 e CuHz08 1875461 688 0.6074 (5,2)- Heptadeca-1,5-dien-4,6-diyn-3-ol BLI3S7-E  CIZHZO 1275208 a4
m.0278 oy ClHz08 1871418 5 m.6074 (5,2 Heptaders-1,3-dien-4, 6-diyn-3-ol BL203-57-6  CI7MZ40 1263984 @3
0,033 (E)-4-Hydroxynon-2-enoic ack, dRO-methyl 1000503806 C11H2003 14655342 545 m.60%0 Butane, 1-4socyano- Eseas SN s 528
M0 (E)-s-Hydroxynon-Z-enoic a0, dRO-methyl  1000503-806  C11HZ003 14748993 545 0.6050 Butane, 1socyanc- mEREA4  CSHOM 43256 528
m.0328 1 Benzoflran- 24 1-Duty-1 15 tetrazol-5- 1000483-722  CISHISNSO 57209 556 a7 qu(;- C1BH2IPNIS2 04 527
Wimethypiper orogherymetyRetrayc-+{2(2-
m.0328 1{Benzofiran- 2 1-butyl-11 tetrazol-5- 1000483722 CISHISNSO 508E78 5.6
Wimethyljpiper 0.6200 cis-10-Heptadecenoic add 9743973 CITHIZOZ 201820 L0
.0342 Carbonic add, moncamide, N-{Z-buty-H-  100040047-2 CI7HISNOZ 17432151 627 0.6200 cis-10-Heptadecenoic acd 9743973 CI7HIZOZ 19154 611
hecyk, hexyl ester m.6205 I Tetracosene 10192327 G2 141371 %6
.0342 mwﬂmmm NeZ-butyN- 1000450472 CIZHISNOZ 17432151 627 20,6205 A Tetracosene P ———— o o
nmes nebiadecunoic acd 103 pp— S— =1 0.6205 cis-10-Heptadecenoic add 9743973 CITHIZOZ 165250 576
0.0865 nebidacancic add S0 prm—— FS43600 =0 0.6205 cis-10-Heptadecenoic add 9743973 CITHIZOZ 163978 527
0.0365 n-Hexadecanoic acid 57-10-3 C1gH3z02 73010967 w2 .2 F-Decancic acd PHEs  cmime 1 l
.0365 n-Hexadecanoic acid 57-10-3 C1gH3z0z 7303657 0.0 .2 FrDecandic acd PGS cmime 1 fal
20885 Decmic add J4eE QB praniied %4 n.8013 Trigecanoic acd 636539 CIIH2S02 209198 5.4
prprons rbecncic seid Tasss  cummor pristanny oy n.8013 Trigecanoic acd 63539 CIIHZS02 209198 5.4
%5 Deconic ndd Tes  CUEZP SO0 b 0.8015 Hepladecanoic ackd S06-137  CIZHMOZ 34812 aL4
00088 r-becoacic seid Baes cummce ridinny 07 0.8015 Hepladecancic acid SI6-137  CIZHMOZ 34812 aL4
20,1151 Mettnt-6-decry-6-fluceo-2,3,4-06-0- 2238900 CI0H19F05 2802 551 08015 Hepladecansi acid S06-12-7 CI7H3I402 239575 |5
eyl beta d-Galactopyranaside m.8015 Heplageeanei ackd S06127  CamM3aoz 239575 825
1151 Methiyt-6-decny-6-flUCr-23, 050 24390 CIHISFOS 22602 £ w8074 Estrane, octanoate 1000368358 C26HIS03 019 24
methyLbeta d-galactopyranaside 08074 Estrone, octanaate 1000358356 (26HIS03 25018 a4
0.1858 +Tridecyne E0LE679D  CIIH24 BE534 &7 0036 Cycododecyne . Ens 56
m.1958 +Trdecye SLG7D  CLIZ4 o534 6.7 ey it e —— ptnen o
m.1958 TIsopropylcyiohe-1-ene 4282040 CSHI 745 674 L o0es v e, @ O — aser i
20,1958 FIsopropylcyciohes-1-ene 4292040 COHIE 5745 7.4 pipedid P e @ MMAE QRO pyjent B
ne gumewiesmerymes: ceo e Ha  Omeem St  bmov o B
0 . 210052 Cycioactene, 3-(1-meshylethenyl)- BLZIFTEL  CLIMIE 134652 8Ly
20,1965 6,11-Dimetiy-2.6, 10-dodecatrien-1-ol. 1000196-53-3  CI4H240 123m 725 Lo0es el 2y carrerrs Cimeg w1905 e
0.1965 s.n-mmg-u A0-dodecatrien-i-ol 1000196-53-3  CI4H240 12320 725 e Eeta. et b
m.2157 P it et 13 don 5 5018793 CIIHI4OS 5835 571 210086 Gpikhenape 1.ogetenta s et 67714 C1mMzm w652 8
2157 :_7 Chu bt L3 5 5018793  CIIHIOS 5635 571 211014 B-itroquinoline 1-onide 14753185 COHENZO3 6533 53
ocetyion oS- meth 211271 Cyclopropene, (2-metykenebutyl)- TAEBSSEE  CBHI4 24244406 808
E:ﬁ; gm g:jﬁ; i::; :: 211271 Cyclopropene, (2-metyknebutyl)- TAEBSSEE  CBHI4 24258750 0.7
e m‘“ = S it e 211277 13-Tetradece-11-yn-1-0l 1000131004 CI4H240 34237577 8.8
315y m"“"“ e Cimism e pe 211277 13-Tetradece-11-yn-1-0l 1000131004 CI4H240 34207059 8.9
203162 Zederone 7727799 C15H1803 133390 786 2534 acetate ' CIM2005 L 1
3162 Zedderone TITTes ClsHisod 1391% k2 211343 oy y C1sz805 9134055 512
03166 Zederone TR C15H1803 102575 684 Ecelate
03166 Zederone TR C15H1803 6600 w7 a18343 z;&m&?ﬂmwmhﬂo— sis3-4 Qmxo Erat ar
20,3880 Benzoic acid, p-fluoro-, Mydrazide: 456064 CTHIFNZO 3285 614 Ersnt
20,3580 Benasic acsd, p-Auoros, hydrazide. ase064 WO 3285 611 [y e A
0.4293 2-Methylheptanoic acd 1EE02e  CBHIEO2 39580 748 211343 P T mlﬁmm 5153924 CIBHMIO 12016611 513
0.4293 2-Methylheptancic add 188029 CHHIEOZ 39580 748 3:42.7.7,108 pentametnit-
204298 2-Methylheptanoic add 1188-02-9 CBH1602 44811 758 {5a.3in5. fabeta., 102, a'&\a 1EM9B S
.4298 - Methylheptanoic acd 1EE0e  CHHIEOD2 pre 758 211343 9,12 Ocdecatiencic 3ad (2,2}, methyl estes 112630 C18H3402 36840109 @2
.4298 2-Methylheptanoic acd 1829 CBHIS0Z 811 758 211343 9,12-Octadecadiencic add (Z,Z), methyl ester  112-53-0  CISHI40Z 7024686 £
4298 2-Metylheptanoic acd 1EE029 CBHIBOZ 811 758 211343 9,12-Octadecadiencic add (Z,Z), methyl ester  112-53-0  CISH3I40Z IP0EE40L £
04299 Octanic acid, methyl ester M5 CoMIsO2 7291 &3 211343 9,12-Octadecadiencic 300 (2,2, methyl ester  112-63-0  CISH3402 3685623 @2
04299 Octanoic acid, methyl ester nes coMiso2 72011 63 21782 Benzoic acid, -iodo-+-MeMoy-, Me ester IS0 CIHSIOD 35014 5
05342 (o CleH1ss 231 586 211782 Benzoic ackd, 3-jodo-+ meliony-, meliv ester 35387930 COHSI0R 5014 643
20,5380 (© ClEH1ES 5199 .0 211782 Benzoic ackd, 3-iodo-4-meiony-, melivd ester 35387930 CIHSI0R 35014 53
20,6067 +Methyl-4-phenyl-2,3:5,6- 1000103-239  CI3H1203 657781 w2 211782 Benzcic acid, Hiodo—+-mefoy-, meth ester  35387-93-0  CIHSI03 35014 &5
eparycydoteznone 211782 +Pyricinecarbamide 1953823 CHHENID 79024 s27
206067 (5.7) Hepmarera 1,9 dien 4.6 dyn 3ol B1203578 BE7ED w1 nare 183 CEHG0 70 Py
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212003 1-Pentene, 3,3-dimethyl- MMATIT OHI4 10401292 756 21909 Benzenanmine, zmy-u N—clmy.ny‘ 1397063 CI0HISNO 5481745 508
212003 Borane, ethylisopropylmethyl- 1000154398 CBHISE 10405247 704 219183 3,10-Digwal 431 P“" 7ene,  SI267088  CEHIDOZ &0z 5.2
212031 9-Octadecendic ackd (Z), methyl ester 112629 C1oH3602 MosEIse me TR A
212031 G-Octadecencic ackd, methyl ester, (2)- 2777-584 CISHIE02 34940838 8.2 19183 fi;mm..z.a\ :jé‘g( pﬂa’- T-ene, S0267-08-8  CBH1002 67022127 572
sﬁi W;ﬁxx:::g:wm :Mi gx: ;;m :: 21,9184 Heanediniliie, -metiyi- 16505396 (CTHIONZ 5016269 621
et sy peitiny 219184 He@nediilrie, 2-methi- 16525396 CFHIONZ 5016205 621
212064 233 Dimeti cokan-2-y 5 ethary pyridine. 1003194954 CLIAISNG 6265565 %5 poperid 38 2.0 pns. reme,  SDERO0GO  CHuOG2 prvpming o1
212064 2(33 Dimeti coban-2-y 5 ethary pyridine. 1003194954 CLIAISNG 6265565 %5 o ;:::I 1-:\m :__EE WS CSEMO2 oo ©1
212003 Quincoaling, 2-{adamantan-1-yl)- 1000302-51-7 CLBH20M2 6307877 55.3 219184 llaw zl;‘ty":ﬂ& EMZ(Z 'J]ﬂ&)_’é"!. S0267-08-8  CBH1002 093230 57.1
213083 3~y C17HISHOZ 11070458 551 -
indalZone, Me derivalive 219184 10 b zm:jég(z 1]2}2::)_7«g SI267088  CEHIDOZ 60923230 s7.2
212083 Bitalylens diisocyanate 91974 C16HI2N202 436858 563
g i, methy eser, (5 s Cieneoz Sreesis a0 219082 Ketiniene - {ppriter s ooy 7. T2BZIGS  CIEHIBN203 1286207 0.1
212083 -Octadecencic ack, melhyl ester, (E)- 197628 Clo3502 38315035 a6 219582 2-Pyridinamine, S-methyi- 1603414 CHHENZ 13505622 553
212083 -Octedecencic ack (Z), methyl ester H2E29 ClsH3502 42802513 7.0 219582 2 Pyridinamine, S-methy- 1603414 CHHENZ 11808857 &1
212083 9-Octadecencic acd (Z), methyl ester 126 C18H3502 0917957 £ 219504 2 Pyrdinamine, S-metyt- 1603414 CEHBNZ La8174%4 s
2282 Niacinamide: 98-92-0 CBHEN20 6161 04 21.9505 2-pyridinaming, S-methy- 1603414 CEHENZ 12721014 5.7
21,282 Neacinaniide 9852-0 CBHEN20 6161 504 71,5609 2-pyritinamine, S-methy- 1600414 CHHENZ 025175 s10
21,28 Neacinaniide 982-0 CBHEN20 6161 0.2 %17 Pensi, 4 pentyl- 1938353 C1HISO 7207 0
1.2282 Niacinamide 98920 CBHEN2O 6161 .2 21.9617 Phenal, 4-pentyl- 1403835-3  ClIH160 3782275 541
21.2550 2-METHYLHEPT-! 13018-19-7  CBH16D 60259 545 2.9707 1-Phenyl-2-mettyloct-1-ene 1000146-09-8 C15H22 1m77 59
21.2550 2-METHYLHEPT - 13019197 CBH1EO 60259 55 219713 Acetic acid, 2-(3-(4-nitrophenyliming)-1- 1000260-586 CITH14M204 9B4915 543
212550 2-METHYLHEPT - 13019197 CBHIED 60253 545 Fﬂ’nﬂ'v flphem ester
21,3550 2-METHYLHEPT- 13019197 CBHIED 60258 5 219842 0-Digoatricycia( 4.3.1.0(2,4)|dec-7-ene, SI26708-8  CBHIDO2Z B1662162 6.1
2 ZHETHYLHERT POISIST Coeo o o 219842 uaﬁ;ﬁﬂ:ﬂﬁu 4]].1;}7« S026706-8  CEHIDOZ 61662162 608
212550 Z-METHYLHEPT-1-EN-3-0L 1019197 CBHIED 66373 559 uama-.z alphe Mnna ey
213817 Decancic acid, methyl ester HO4ZS CLIH2202 1448082 5 21 5842 431 Um( Jene,  SI67086  CHHIDOZ 70524876 &7
213817 Decancic acid, methyl ester 110-42-9 C11H2202 1448062 .5 UBW—-Z B‘;g A !‘P'B
213817 Decancic acid, methyl ester D438 ClIH2202 1458282 202 219842 i zm‘uiﬁ pmc Fene,  SI67088  CHHIDOZ 0524876, 2%
213817 Decancic acid, methyl ester D438 ClH2202 1458282 2032
213822 Melin stearate 112618 C1oH3802 1736647 %2 : ﬁ Llmiae 4 proparamine mﬁ g:éuz zx :é
213822 Methy stearate 26 ClSH3802 1736647 w52 Crclonexcne,
213822 Methyl stearate 112618 Cl3802 1746172 o 215040 Cyclohesene, 3-propyt- 060 CoHIe SOIBLEG s
213822 Mty stearate 112618 Cl3802 1746203 o 21500 - 060 CoHI6 SteL0 &1
213883 Acetamide, N-(2-hydray-3,5-Ginlrophenyl)- 5422720 CBHTN3O6 66182 8.5 AN Bcyciof2.220nct- 520l S04 0 6713526 L
213883 Acetamide, N-(2-hydraey-3,5-Ginlrophenyl)- 5422720 CBHTNIO6 66182 585 A.9%72 Pyrimidine, 2-methony- B1-635 CSHENZO 6113526 o
popees 1 Sesmopypr-t-gac, Sy Pmcthony. SIZEMA CIHIA0S 1567 22 21,9881 1,1 Methylene-bis{dF-2- propenylamine} 6321386 CIBIZN 1707331 &5
Z{4-methaxypheny)- 21,9881 1,1 Methylene-bis{dh-2-propenylamine} 6321386 CIBHIZND 1707331 6.5
213885 x Bmmpy:‘r;—‘m«;rg Syt T-methaxy- 5128448 CI7HI4O0S 197957 72 21,9938 Hyrouymetnyl 2 ydroy-2 metnyiprogionate 1000289095 CEHIZ04 2057578 764
(-methaxy, - 22,0380 2{1,1-0 4579311 CBHMO 77039563 =+
213885 ﬁ"'ﬂﬂmﬂ; M""““‘J_‘% S-hydry-7-methay- 5128449 CI7HI405 245337 645 22,0380 mcydmm Z}l.ldmm:“ﬂ; 4579311 CBHMO 77080541 .1
2135 1-Benzopyra N methocy- 518448 CU7MI40S - 55 2,081 Dietfyicyanamide 617-834  CSHIDNZ 80267535 6.2
2{4-metharypheny)- 2.0381 2-pyramline, 1-allyk 1904387 CEHIONZ 81055059 &5
215395 ¥ vlowy CBHI204. 299147 728 2082 Dietfryicyanamide 617834 CSHIONZ BE24186 720
215395 ¥ yiowy CBHIZ04 259147 722 2082 Dietficyanamide 617834 CSHIONZ 5609423 714
215395 ¥ oy CBHI204 311167 6.2 20382 Cycloheptane [EEE  CH4 o3sa02 506
215395 ¥ oy CBHI204. 311187 705 20383 Cycloheptane /EEE  OHM4 0137656 512
215395 ¥ viowy CBHI204. 315844 68 20508 rans-2-{p-Acetamidostyryl} S-etnyl-pyricine 1000239793 CITHIENZO Bmm 50
215395 ¥ yiowy CBHIZ04 315844 =5 22.0508 trans-2-(p-Acetamidostyryl) S-etnyl-pyridine 1000239793 CITHIEN20 23mn 50
215395 ¥ oy CBHI204 - 613 20533 i(m -D-ylofuranose, oydlic 1,2:3,5- SH00-96-3  (FHIZEIOS 70857012 580
216850 2 IWOHE0T  CLIH003 76211510 653 metiborunate)
216850 m :z«:mmm IWOHE0T  CLIH2003 76211510 653 20533 i‘m Lo kel oyclic1,2:3,5- SHODSE3 CTHIZEOS TORSTOLE =8
218860 1-Cycioactens, 3-Dromo- 1000163-39-0 CBHI3B 76211510 503 20533 pa— SR, 56
216860 1-Cycioctens, 3-oromo- 1000163-39-0 CBHI3Br 76211510 503 o ameees s s
26860 1-Cychooctens; 3-bromo- 1000165-550  CEHLSEr H3a10 s 20533 {1, 1-Dimethyl-2-propynyl}-N N 19768240 CZHIN 80138030 511
21,8850 1-Cychooctens, 3-tromo- 1000163-38-0 CBHL3B 78292173 518 dimethyamine
218860 Methyl B-{Z-furyf)octanoate WSSO CLIH2003 TB179%32 = 2059 2-ami Crgzonz0 3139792 B2
bop o wews07 O o2 Y et < ainte
21,9089 Benzenarmine, 2-ethoy-N, N-dimethyl- 13997-06-3  CLOHISNO 5481745 0.9 22.0660 Benzoic acid, 2-(acetylowy)-5-iods- 1503-54-4 CoHTION 4698014 S8E
22,0660 Benzoic acd, 2 S iodo- 503544 COHTION 4658014 57.5
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Fig. S2.GC-MS data and chromatograms (continued...)

https:

res.com J Pharm Pharmacogn Res (2026) 14(1): 32



https://jppres.com/

Alifiyah et al. Cuminum cyminum GC-MS and in silico analysis vs. breast cancer

Unknown Analysis Report - All Hits O Agilen Torhmsiagie Unknown Analysis Report - All Hits O Aot Yechmalogien
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22.0660 Benzoic acid, 2-(acetylowy)-5-o00- 15035 CHTION 4774075 sz 2804 11-Heagecyn-1-0l 6685499 CIEHIO 9764 749
22.0660 E-Methay-1-methyi-2-phenyi-4{1H)- BFE-0S6  CITHISNOZ 9308036 21 28082 4,5-Noradiene 821749 CoHIE 73385 L7
quinosnone (eduline) 228082 4,5-Nonadiens 821749 CoHIE 73385 a7
20660 G tethony. eyt pheny-4(11)- SIFE-08G  CLTHISNOZ S0 ns nmz Fluridone SOTSEE04  CISHI4FING 4326 658
nmz Fluridone SOTSEE04  CISHI4FING 4326 0.1
22.0660 E-MEthay-1-methyi-2-phenyi-4(1H, BFE0SS  CITHISNOZ 365120 3
quincenone (eduline) 4 nan 6,7 TrmetnouyRavonl 1000422093 CIBHISOE 16273 .0
220964 (R)H-)-4-Methylhesanoic acd SASE3A THIA0L 5413308 ar nan 6,7 TrmetnouyRavonsl 1000422093 CIBHISOE 16273 626
20864 (R}H-)-4-Methylhesanolc acid S745934 CTHIAO0L 5413308 7T nan 9,12 Tetragecadien-1-0l, (Z,E)- 1937008 CI4H250 BT 71
20865 +Methyloctanoic acid 5447748 COHLEOL 5753791 7= naz 9,12 Tetradecadien-L-ol, (Z,E)- 1937008 CI4H250 L7 Lz
220985 +Methyloctanoic acd = s7s3T9L ] 28435 Fperazine, 1 4-Disacetamide, NN-DE{lert: 1010259462 CZZHISNSOZ 16962 w6
2.0987 n-Decansic acd 485 ClHE02 s111064 %2 sy e — e
20867 n-Decansic acid 34485 CI0HI002 6111064 762 0 " e bl .
2.1048 COH1B00ZP 27179 0.2 28516 e e CisHungo2 iz 628
22,1048 COHIBO00ZP 27179 0.z
28516 Pyrido[2. 23-dinydro-3-(2 casHiinNgoz 24 573
22.1060 Octadecanoic acd s7-114 C1BH3602 6690502 a2z - 2-prenyethenyidenoy
22.1060 Octadecanoic acid 57-114 BH3I602 6689203 821 228518 ﬁ'l:’lmdmﬁl‘ﬂﬂmﬂlm' 6878-08-6 CITHISNOZ 17620 605
2.1073 D-Alanine, N2, Sdirifluoromethylbenzoyl)-,  1000347-80-2  CISHZIFENG3 2129454 59 Quinolinone (edine)
heptyl ester 28518 &-Methary-1-methyl-2-phenyl-4(1H)- 67086  CIPHISNOZ 7516 sz
2.1073 D-Alanine, N-{2, S-dibifluoromethylberooyly,  1000347-B0-2  CISHIIFENOS 2130048 658 quinolinone: fechline)
heptyl exter 2,808 3,55 Trimethyexyl ethyiphosphonofiuoridate 1000298450 C1IHZ4FOZP s &7
2.1079 D-Alanine, N2 Sdirifluoromethylbenzoyl)-,  1000347-80-2 CISHZIFENG3 1567656 s 22,8958 35! C1IH24F0ZP | &7
heptyl ester 29014 Owalic acid, allyl isohexyl ester 1000309-23-3 C1IH1804 59248 803
22.1079 mg&éﬂzmmmmmh 1000347-80-2  CLOHISFENG3 1582258 a9 29014 Oncalic acid, allyl isohexyl ester 1000309-23-3 C1IH1804 59248 803
2.1079 D-Alanine, N2 Sdirifluoromethylbenzoyl)-,  1000347-80-2 CISHZIFENG3 1568244 L4 z01s 667-Epayoctadecancic ckl eyl ester 1000427705 CaIE03 font ez
hegityl exter 28015 6,7 EpiiyOCIAdeEANSC A0 methyl ester 1000427706 CIGHIST3 102074 632
22.1079 D-Alanine, N-(2,S-diriflucromethyibenzoyl)-,  1000347-80-2  CISHZIFSNOS 1562626 688 2.9015 6,7-EpueyCCIBOECniC A methyl ester 1000427-70-6  CIHISO3 135815 a0
heptyl ester 2.9015 6,7-Epoyoctadecanoic acd methy| ester 1000427-706  C19H3S03 135615 740
22.1534 W'-Zl-ﬂp-sglrll’n—i'ﬂm + 1000396-50-4  C16H1602 474083 801 2.9022 6,7-Epoyoctadecanoic acd methy ester 1000427-70-6  C19H3S03 228668 744
[ > 4F1!1ﬂl1.5]J e . O CiEHIE02 . w0 sz 6, 7-EpOXYOCIB0RCANOC 300 methyl ester 1000427-T06 CISHI603 228668 a4
(yddroeyphenylmeliry)- ne17E 1,34 Thadiazol 2 amine, 5-methyl- 108338 NS w524 %7
22.1536 tricyciof4.2.1.0(2,5) Inon-7-£n-3-0ne, 4- 1000396504 C16H1602 607756 613 29176 1,3,4-Thiadiazol-2-amine, 5-methyl- 108-33-8 GHEN3S Jasa %7
(ydroeyphenyimethyl)- 2.9180 ¥ HINOS |43 555
22,1536 Wicydo4.2.1.0(2,5) non-7-nv-3-00¢, & 1000396-50-4  C16H1602 60775 6L3 29180 v [— g =55
(rosyphenimetly)- X 2-FiuoroBenzylamine, diundecy 1000310-31-9 C2SHS2AN E) 625
22,1536 -Hydroymetyl-1,2,3, -tetrahydro- 30 CLIHI402 622755 &0 5
naphthaien-2-of X a-Fluortbentylamine, diundecyl 1000310-31-9 C2SHS2AN 31008 622
22,1536 Limatint-1 2,3 -yt 30 CLIHI402 629647 627 2581 2-Fluorcenzylamine, diundecy 1000310-31-9 C2SHS2AN 41992 a1
ninphkhsleny - 23451 2-Fluorcenzylamine, diundecy 1000310-31-9 C25H 42511 7.9
22,1547 T -1,2,3,4-tetral 30 CLIHI402 63382 631
A BEM e s e ™ =
22,1547 T -1,2,34-tetrahyoro- 30 CLIHI402 5 628 il penid -
Ty 0584 Benzene, L-niro-2-{prmenoxyphensay}+ 189214399 CIIHIORNO4 13751 06
22,1969 Etmanol, 2-tnoy- neA-s  Ca002 21607 sa0 st ot 2 brom [, .
22,1969 Fnsphorathiolc aci, 5-2,3-dlaminopropyl ester 7E219-00-8  CHLINXOSS 21607 =7 e Ydiogen bromide e o aesz i
22,1969 Fsphorathiolc aci, 5-2,3-dlaminopropyl ester 7E21900-8  CHLINXOSS 21607 =7 e "’umi:"mm e s s Pl 682 oy
22,1969 Fnosphorothioic 30d, 5-2,3-CRMINOpIOpY| €ster 7EZ1900-8  (SHLINZOIS 21607 57 g Decanci o et - s Ciaon £0836 e
221970 Fnosphorothioic 304, 5-2,3-CBMNOpIopY| €ster 7EZ1900-6  (SHLINZOIS 2186 si8 . Decanokc acd, methyl ster £0836
© B2 Tridecancic acid, methy ester 171880 CamMzE02 B1577 893
220 I etz orancne 1000 S68 M i > B2 Tridecancic acid, methy ester 171880 CamzE02 B1577 893
2 T pepres-enin--amine, N-meltt, AT cae = = #1724 Ekosancic add, metfyl ester 120281 CIIHeI02 41510 aLs
22,5001 I3-Norcon-S-enin- 3-amine, N-methy-, 488417 C22HIGN2 12743 5.3 BT Elcosanoic acid, methy! ester 1120-28-1 C21H4202 602167 a4
(3.beta ) naT? Eicosanoic acid, methyl ester 1120-28-1 C21H4202 562035 L5
25786 Shane, dimethidi(3-methylphenoxy)- 1000347-34-1 CLEH200250 1169 06 Bz Eosanoic acid, methyl ester 10281 2o 623171 @4
25786 Stane, dimethydi(-methylpheacy)- 1010347341 CIGH2007S: 116% B 71788 Catyensn Gacetate ETasE CsT sa1ss 2
2.5786 Shane, dimethydi(3-methylphencxy)- 1010347-34-1  C16H2002S W34 08 B.1785 Calycosin diacetate 2B7038  C20H1S07 86632 5.8
2.5786 Shane, dimethyidi(3-methylphenciy)- 1010347-34-1  C16H20025 20934 08 B.1785 Calycosin diacetate 2B7038  C20H1S07 79103 582
25786 Androst-5, 16-dene-3.beta.-ol 1224948 CloHZE0 2742 si6 7.1786 Catycosin ciacetate IS CR0HISOT 71788 7
25786 1224948 CI9H280 zrs 56 e a2 Sasel1 513 Siwann - 100046045 CRHIANGS 7601 S8
225786 1224948 194280 5303 T4 amine, dervative
25786 1224048 CloHzE0 32083 s k] 2-Metnyi[1,2 4)triazoio{ 1,5-3)(1 3, S)wianin-7-  1000486-D4-4  CBHI4NES] 7681 528
= iamEs  cunn o] ot 13034 ::Jm[l 4-methyl 143185915 C12HM4 347441 e
280 e lmaeas  cuAn sase e 33034 s—umm Smethyh 1185915 CIzHI4 36613 P
228041 11-Hexatecyn-10 63606459 = a7 s - "
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25.3037 SEicosenic add, (Z)- 2520402-2  C20H3B02 470505 ™8 240753 Benzene, 1,4-dphenoiy- 3061-36-7 C18H1402 0531 %6
3037 S-Eicosenaic add, (Z)- 2920402-2  C20H3802 469508 721 24.0769 14{Furan-2-yl}-2-metfyipentan-1-one 1248070623 C10H1402 37705 686
B30 Lossttickna 2246 1000397362 CLEHIGN202 113864 .2 240760 1 {Furan-2 )2 methyigentan.1-one 1ME0623 C10M1402 37705 Py
233087 L-naphthalenci, 1-[1-(4—H 1000397-36-2 CIEHIENZOZ 113854 %2 20068 STl e MEnYPrOpaN 2 OCTRGEGR: 00T (IO e bl
ety phenyjdiazeny] 4 methyl-
B3 cis-11-Excnsenokc acid SSEL9RS  CHO3SOL 541179 725 0768 STl Dimethoxypropen-2-fl octadeca- 1000412791 234204 s =
B3 cis-11-Excnsenokc acid SSEL9RS CHO3SOL 541727 724 240855 Otelc ackd, 3-hydraceypropyl ester B0 C21HA003 18004 56
B3 dis-11-Bcnsenoic acd 5561-99-9 03802 L 855 24.06895 Propylenaglycel monoleate 1000132468 C21H4003 131954 6.5
B3 cis-11-Ficnsenokc acid SSEL9RS (302 615487 56 24.0895 Otelc ackd, 3-hydraeypropyl ester B0 C2UHA003 - s
B39 Acetaidenyde, diethyliydrazons TazzaLs CoH14N2 34428 w3 24.0895 Propyleneglycol monokeate 000132468 C21H4003 132828 676
B39 Acetaidenyde, diethyliydrazons TazzoLs CoH14N2 34428 w3 24.0000 Methyl 2,3,3-trichioropropancate 061807-9  C4HSO302 38856 5.9
B.3%49 4,4-Dimethyt-4,5-Ghydro-1,3-mazel-2-amine 52832914 CSHION20 41505 8.0 24.0000 s-naﬂ\-m?mlm-\nrmm)-@ 112860-60-3 CLIH18MG 38856 5.8
33849 44-Dimelyt4 S-Shydro-1 3-oami-Z-amine 52832914 CSHIDNZO 41505 =0 pyrimidnylamine
33949 44-Dimethyi4, Sgihydro-1,3-mazol-2-amine 52832914 CSHION2O 43017 7.8 24.1006 Siane, difluorodmethy- 35662 (=i 58124 6.3
e 44 Dimethyb4, SGhydro- 1, 3-bazok-2-amine 52832814 CSHIONZO 017 7558 #1578 2.4-Diohexahydro-13,5-Ariazioe 1000484549 CIHSNI0Z 38318 B
3.4766 HLesicine, N-metyl-N-(- 1000328-548  C2HHONOS 17344 w6 24.1578 2.4 Dioohenahydro-1,3,5-riazine 1000484-54-8 CIHSNIOZ 38318 .1
methcuyethaxyca 1)-, tetradecyl ester 24.1578 7-Tridecytaming 1513162 CL3H; feit -3 759
34766 HLeucine, N-mettyl-H-(2- | OOREEAE RGNS 734 w06 241578 7-Tridecylamine IEITIET  CISHISN mm 759
metharyethoryca -, tetradecyl
. J P P— s . 241578 F-Trdecyiamine IEI-I62 CIBHIN B1306 7L0
eyt decy-#- 24.1578 F-Tridecyiamine IEI162 CIIHIN B1306 70
23.4766 N-decyl-N- Creenoen 24540 w1 22319 Carbonic 30d, 2-dimetylBminoethyl ethyl ester 1000331-33-7  CTHISNO3 710 7z
methy- 22319 Carbonic 30d, 2-dimetylBminoethyl ethyl ester 1000331-33-7  CTHISNO3 7170 7z
35018 Honanoic ackd 112050 CSHIBOZ 1234021 75 242319 Cortonic acid, 2-dimetyBminsethyl ethyd estes 1000331337 CTHISNO3. o687 T34
55018 Honancic ackd 12050 CoH1BOZ 1234021 735 242319 Carbonic 30d, 2-dimetylBminoethyl ethyd ester 1000331-33-7  CTHISNO3 687 734
235019 Oleic Acsd 12:80-1 C1BH3402 1594610 B2 242330 Carbonic add, 2-dimethylamincethyl ethyd ester 1000331-33-7  CTHISNO3. Baaz4 L6
35019 Oleic aesd 12801 C1E302 1200583 B3 242330 Cortonic acid, 2-dimettyBminsethyl ethyd estes 1000331337 CTHISNO3. B2 L6
35034 35 DL S0EIY1,5-any0r0 2601 O-medyhD- 1000412093 C1242007 386420 511 22330 Carbonic 30id, 2-dimethylBminoethyl ethyd ester 1000331-33-7  CTHISNOS BaEzs L6
I mann o . P ; ", 242357 2{Dimethylamino)ethyl vaccencate L0D04E5-15-0  C22HAINOZ. 84121 75
manniol Ay = 30 8 242038 Diacetin, 1-timethylsiyl ether 1000385655 CLOH200551 EEe 653
25,5087 Eicosanpic add S06-30-9 C20H4002 1668184 2.5 24.2034 D-Ghucose, 2.3,4-tri-0-methyl- 7 H1BO0S 7357 B4
sus7 Excosanpi 400 242068 5)-3- 7-(isobutylaming)-3,4-dhydro-  1000481-51-1  CIEH26M2035 13070 =7
Bae oo P Comeor et @ SR
e -, 1,234 Tetrahyro-3- 1000243-225 LML 109124 w2
5.5067 Excosanoic acid 50630-9 (= 1707944 2.2 (heriyicetamojquinoline
BSTS 3,4,7-Trimethoxy favone: 097940-2  CIEHISOS 218250 .1 243656 1,23 4 Tetrahydro-3- 1000243-22-5  CITHISN2O0 110247 6.8
BSTS M97940-2  CIBHI605 210439 6.3 {phenylacetamido)quinaline
243656 1,23 4-Tetrahydio-3- 1000243-22-5  CLTHISNZO 112401 "5
B50TS 097TIA0-2  CLEISO0S msn L2 cetaniioyanaline
5075 Hezesa o CLHI08 2 w08 243666 1,2,34-Tetralydro-3- 1000243-22-5  CLTHIEN20 111278 =5
35014 - CILHI2INDAS! 6425 56 (phenyBceramdo)quinline
33014 2 CIDHI2IND4S! 6425 =13 243739 Siare, . - 23500251 o436 5.1
35014 #1-Fentyloydchessne SLE7462-5  CLIHID 7058 =X 243739 Siane, dimethys{Z eiybutey)pentderyioy- 1000347 585 (23HS0025H o436 5.1
ms01s srpentylcyichesene S167462-5  CLIHZD L] 68 243739 Siane, dimethyl{ ety butoy)pentadecioy-  1000347-58-5  CZ3HS00251 14508 6.9
ms01s Fentyl lincieate 106906-10-1 (234202 102077 652 243739 Siare, . - 23500251 14508 6.9
35014 Pentyllincleate 108905-10-1 (2344202 714 74 243739 Gydine, 4 3 C2UHAINGH 133449 515
FEXrrS e icycichexene 51674625  ClIH20 113722 &7 tetradec ester
Ban +1-Pentylcydchesens 51874625 CLIH 113672 e #ars i g CARHINGE 12280 st
Bom 27-Octadene-1 600, 25-dimetiyk, (Ef 75991616 CLGHIBOZ 916 626 3730 Gyane, ’ . o 130634 S0
Bom Ethanone, 1-bicydo{2 21 jhept-2yk, o= B24-599 o140 E8B57 627 tetraciecy ester
mewsL Decancic acid, methyl ester 10429 CuHz202 maz 615 243739 Gycine, i 3 C2UHAINGH 133832 514
e Heneicosanoic a0, metyl ester SIGREH) (24402 243 =1 P :T::Y‘?m — s8ls  i0ATRAES Clmms0sE . @
3.9097 Heneicosanoic acid, methyl ester SIE4G00 224402 31466 M3 . e e Sy B A 10004 804st -
23,9897 Heneicosenoc ackl, methyl ester SIELUND  (22HA02 32672 &7 05033 1,257 y y ’ QDG xazn a9
3.989 Decancic acid, methyl ester 10429 CL1H2202 578 &7 D arainnol
26,0004 Hensicosanoic acd, methyl ester BIGLEN  IH440Z 0685 713 245095 12,57 ’ 2 , 13421008 247953 s5L0
24.0004 Heneicosancie 3¢, mehyl ester BELOID  (22H4402 3614 733 Eormbiciiol
24.0004 Heneicosancie 3¢, mehyl estes BELOI0 22HeA02 3614 733 10 LTI wocty d g Ao bt n3
240053 carboylc e, y-1-(2- Crsezon04 54 0.7
R T jem e memy cmem mw o=
24,0053 carbonylc acid, y-1{2- CISH20M204 454 506 - -
cuopropyl)-3-{1H-pymok-1-yi)-, etfyl ester 245035 Falmitic Add, TS derivative SSSI0893  CISHA002SI 30169 549
200753 Benzene, 1,4-diphency- WEL3ET  CIEHI02 ms31 556 24.5035 Falmitic Acd, TMS derivative SS5I0493  CISHHO02SI 25771 554
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Fig. S2.GC-MS data and chromatograms (continued...)
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24.5050 Fumaric ackd, &(2,23,34,4,55 100EMETHT  CLAHEFIG04 o a 25.0846 F-Acetamino-4-amino--methaxy-3'- 1000213-76-2 CLEHISFINZO3 zes S48
cetallucopentyt] ester Fifucemetyiaphenyiether
245050 Fumeric ackl, di(2.23,3,44.5,5 100077 CLAHEFIG04 o 0 25.0845 Docosancic acid 112856 C2IH4402 w40 BT
Getaflucropenty) ster ' .
o e w o B0 ot son rovoomi, ot b IORD290 Clnzsm02 s s
245074 438025 3147 5.1 oiponic a0, e .
24,6069 428716 CL4H13K30 L2418 6.2 25.2200 Carbonic acd, monoamide, N-octyl, bereyl  1010420-280  C1EH25NOZ 8573 782
246869 MBI CL4HIING0 12418 .2 ester
246969 4128716 CL4HIINI0 12018 2 252200 Carbonic acd, monoamide, N-octyk, benzyl  1010420-29-0 CLEH2SNO2 a7 s
246080 128716 CL4HIINGO 12418 92 ester
e H0438  Clzod Psting o3 252200 Carbonic acd, monoamide, N-octyk, benzyl  1010420-29-0  CLEH2SNO2 (=] 73
24.7923 1429 CliHz202 248500 7.3 25,2209 &-Bromohexancic acd, benzyl ester TEF266  CLIHITBOZ 3531 &
24.7923 1731-88-0 Cl4r2802 285732 5.6 25,2209 Giydine, N-benzyloeycarbonyl-, isobutyl ester  1000322-767  CL4HISNOS 6187 2%
s 1731480 CleHIE =T bl 52579 1,2-Benzenediol, O-(2- 1000329-60-1  C1441506 0163 B
24,7532 928-77-1 C23H4602 301590 .2 Methowyeshaycaromyl)-0'-
207032 520771 234502 30159 a2 (eycloprapyicarbomy)-
e e asd  CotHANa02 p oy 252591 Kojic acd, bis{tluoroacetate) 1000463775 CLUH4FEOS 1210 %.1
253346 2 voh CEzIFz 5240 T
253346 2 viph C1EH21F702 4851 %9
207961 33957-358  QZIHINA02 43541 e mAme 2 Soh ree— a4 08
bx uum un;m 10,12-dmethyt- 253346 2 viph CLEH21F702 5204 0.8
247861 pyridof ', 2- T8 CQIHINAOZ 71330 8.7 255549 Tridecancic acd, methyl ester IBLEED Cl4H2802 1555 &2
jberzimidazoi-
rﬁ"ﬂmﬂm Rl iyl Y 255548 Tridacancic acid, mathyl ester 173880 CL4HZE02 35598 852
» rp oty - eerasd  CotHANa02 — ws 255620 Cartonic acid, moncamide, N-(2-penty()N- 1000490035 (26HEINO2 6469 8
e 1o e, 10,15 255620 Cartonic acid, moncamide, N-(2- N- 1000480035 CEEHSINGZ 6468 8
e S e, e
207961 Docosandic aod, methy ester 528771 234602 a8 a2
247981 Docosandic acd, sl prssiiorsy pisanay ooy 255620 Cphmcsod merx, Q-penfe 1005 CHRGIMZ 6468 3
2498323 Pnthalic acid, di(s-methyiept-2-I) ester 1000377-97-3  Q24H3804 88932 824 25.5620 Carbonic ackd, monoamide, N-(2-pentyl)-N- 1000430035 C26HSINO2 e 03
248323 Pithalic ackd, di(&-metiryhept-3-yl) ester 1000377-97-3 (243804 Bagaz a4 ket M
248323 Fthalic acid, di{oct:3-y1) ester 1000377723 243804 w415 %.5 255620 Carbonic adid, moncamide, N-(2-penty(}N-  1000430-116 CZEHSINOZ 182 EX3
248323 Fthalic acid, di{oct:3-y1) ester 1000377723 243804 415 5 neadecy, b ester
208323 Fnthalic acd, di(oct-3-yl) ester 1000377723 (2413304 =415 B4 &0 ambonic poi momoamice, H-G-peny(-8- 1N00EG-1LG CIRHDIN0Z b bl
206323 enthalic acd, di(oct-3-yl) ester 1000377723 (2413804 =415 5 J— Tricosancic acid, methyl ester O — p— “s
20823 Phthalic ackl, di(oct-3-yl) ester 1000377723 243804 ssals 85 255520 “Trcosance acd, methyl ester Mere CoweE02 e s
2823 Phthalic ackl, difoct-3-yl) ester 1000377723 243804 7% 8.0 25,6068 eta.-Eudesmel, THS deate 1000BH001 L3405 seases .1
24.5660 1, 2-Dioctyicyclopropene logd3  CLHSG flsad 0l 256068 beta.-Eudesmol, TMS desivative 1000334001 CIBH340S 584570 603
4.9660 1,2-Dioctyicyclopropene loe43  Cloise bl =02 256068 beta.-Eudesmol, TMS desivative 1000334001 CIBH340S 729327 L0
24.9662 9,17-Octadecadiensl, (Z)- SE3AS  CLBHR0 165 "3 25,6958 et -Fudesmol, THS desivative 1000334001 CIBH340S 777641 617
9062 Z-4-Honadecen-1-ol acetete: 1000151083 (14002 a s 255959 beta -Fudesmal, TMS desivative 1000334001 CLBH3405 763810 584
245883 53,47-Octadecadiendl, (2} SEEREASE Clea20 s 7 256069 beta.-Eudesmal, THS desvative 1000334001 CLEH3405 734 530
24584 9,47-Octadecadiendl, (2} SeEREaSE  Clea20 78073 8 256970 beta.-Eudesmal, THS desvative 1000334001 CIEH3405 7r4sz 543
245854 24 Nomadecen-1 ol acelals 1000131083 C2IH4002 78073 5 256970 beta.-Eudesmal, THS desvative 1000334001 CLEH3405 770986 579
24,9687 9,17-Octadecadiendl, (Z) 55554359 CIBH320 111956 754 7004 Stane, ” —— QS pliny Pl
25.0068 Benzeneacelic add, .alpha.-ydg-2- 10408254 COHL0O4 14559 &6 =7006 Stane, ’ vl QS 0w a1
25.0070 Benzeneacetic add, alpfia.-ydp-2- 1408254 COHL004 640 516 s e G o im0 100638 o6
methay- I
25,0074 Benzenescetic acid, .alpha. fydhoy-2- 10408254 COHIOOH 12675 .2 — Stane, dimethl-(2-pheniprop-2- [ — o @7
acthny- Wiphenay;
50075 Senceneacetic acid, sipha.-ydracy-2- 10408-29-4  COHI004 18494 58 25048 2-Hexadecanone, 1-(2,2-dimethyl-1,3- I0IFIG1 CIBHI0H 6196 s22
methey diaxolan-+yi)methaey |-
B.0755 Dedecyl acrylate 2136570 CIFHZ802 12017 7.1 25048 2-Hexadecanone, 1-(2,2-dimethyl-1,3- I0IFIG1 CIBHI0H 6196 s22
50755 Daodecyl acrylate 256970 CI5H2802 121279 2 diaxolan-+yi)methaey |-
5.0761 Heptasecanca: acd, heptadecy estes 3617-50-2 G402 15276 0 =.8161 Petrossinic acd, TMS derivative SSESLSIS  CRIH4202S a376% £
5.0761 Heptacecanca: acd, heptadecy ester 36I7-50-2 G402 152456 71 .8161 Petrossiinic acd, TMS derivative SSESLSIS  CRIH4202S a7 -
25,0845 (3-Methony-pheni)-{5-metnyt-4+-pheny- 1000317627 C22HINGO 35630 0.2 258161 Petrossinic 300, TMS derivative CEESLEIE  (2IMA202S F8aL £
irmonlin-3-y{}-amine: 258162 Petrossinic 300, TMS derivative CEESLEIE  (2IMA202S 851097 76
50045 aﬁ“ﬁm‘“mw"‘m IOMZITHLT  CBING0 o %3 sa182 Petrusslinic acd, TMS derivative SESS1E35  (ZIHA2028 a7 58
20845 Booomenuic o 12956 Comeee sy 03 258162 Petrosslinic acd, TMS derivative SSESLESS  CRIM4202S 73356 £
= 054s oo st Vs Cone0r e w02 258165 19-nien.!-lzi)£ U.il-pmta[v_\eﬂm-ig,l 10 1000473384 CISHIBO4SIZ 7I2487 517
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8168 o Demaan T porEmay 35810 10003384 CISHE0S2 700453 54 53204 Cytlopentanecarbonylic 200, 3-methylene, 74793592 CL7H2602 85609 726
e 11 eadoderane 17,7 mmumym[ul hept-2-l ester’
258205 mmwmmumm 91725 CLHIINOZ 11108 00 63204 rboxylic 00, S-metylens-,  7ATSRSSZ  CITHZEOZ == 726
8 i oot e iy e
58250 3 Methowybenzyiamne, N -dioct- 1010310-337  C4HA3NO 24182 504 254750 s sy ced — w04
258253 S{[242, - CZIH26M2052 601 0.7 Benzene, 1,2:3,5-etrometint g
YI}-4,6,5-mimettyt 13 cytiohexadien-1- 25,4790 Benzene, 1,2,3,5-tetramethyd 5537 CLHI4 28w 04
Finiyener 3 a5 e 254730 Benzene, 12,3 5 tetrametyt- sms37 Cuena 2459 78
58057 4itneckanore, S22 o 1 CEN052 %232 578 54790 Benzsne, 1,2,3 S-tetramathyt- szs3r cuena 245% 78
Pmceiener 3 Sangh s Mrsoue 26,4790 Benzene, 1,2,3,5-tetrametind- S27537 ClHI4 5% 788
259540 £{441,3 Benodiouol 5y()-2,3-Gmetybutyl]- 114761921 (20424904 arse 764 25,4750 Benzene, 1,2,3,5-tetrametind- S27537  ClHI4 5% 788
e ol 255336 CL5H2602 1015289 854
259540 £{4{1,3 Benzodiauot 5-y)-2,3-Gme 114761821 (20424904 arse 7.4 y
Hbon e — o Gaer i =
259540 £{441,3 Benodiouol 5y() 2,3 Gmetybutyl]- 114761921 (2042404 arse 7.2 -
S elpmnanet 5338 cisHz602 147877 &5
259540 #{4{1,3-Benzodionol 5-y1)-2,3-Omethybuly(}  114761-92-1  (20H2404 3759 %.2 25.5336 C15H2ZE02 1063614 8.9
Ty 55338 c1sHa602 1063614 0
:6.0557 91z0chdecatien 30 (2.2, Hydrony-1- IHIEL C2IHI04 2200089 8.2 65338 C1sHz602 1082006 e
Frdomerhyee 65336 C1sH2602 1082654 o7
60557 llzmmbancidd @Iy, Hpdrooy-1- M43-E21 CZIH3S0H 2184133 883
(hydrametryfetiyl ester 255409 &Butylbenzic acd, 2,233,4,4,5.5 L000354-16-1  CLEHI6FBO2 109 805
26,0559 912 0cadecadioncic add (L2, iwdrony-1- MIELL QG0 2401840 522 cxtefluoropent
(hydreymettetyl est 255409 +Butylbenzolc acd, 2,2334,4,55 L000354-16-1  CLEHI6FB02 635 588
26,0559 9,12-Octadecadiencic add (z,z;-‘ Thydrooy-1- 3621 CZUHISO4 385625 B4 - fzm oropenty P — .
(hydrescymettyt)etyl est 5409 E
26,0560 S-Octadecencic ackd [z}-. 2ydroxy-1- 3443-84-3 C21H4004 2454105 2.7 255409 iz C13H1805 B 5.0
(hydreseymetiyijesiiyl ester 25,5688 Succinic add, isobutyl +irifluoromethoxybenzyl 1000381561  CLEHISF305 267 .2
26,0560 9-Octadecencic acd (Z)-, Zhydrocy-1- B3 IHA00H 2437154 208 ter
(hydrocymetinyd) ester 26,5688 1-Ethyl-3-bromo-1,2,4-riazoie 64007546  CHHEBNG 8573 528
26,0560 9-Octadecencic acd (Z), Zhydrocy-1- B3 IHA00H 2483573 913 25,9068 Squaens 11024 CO0HS0 1717700 7
(ydrecymet? == 26,9068 Squakens W44 S 1706154 a7
26,0560 9-Octadecencic acd (Z)-, Zhydrocy-1- B3 IHA00H 2441102 a1z y
k i - 25,9059 Squaiens 1G24 GHso 2msiaz 974
261817 2-Methyl-4-{2,6, -trimethylcyclohex-2-enyl)but- 56763656 Cl4H240 2651 547 25.9069 Squaiens 111-02-4 GO0H30 2142246 977
Sen-zol 5.9059 Squaiens 1024 C30HSO 2142296 9.7
1817 2-Methyl-4-{2,6 S-trimethylcyclohex-2-enybul- SE763656  CLHH40 2651 547 5.9059 Squaiens 1024 C30HSO 216925 976
Fendd 26,9089 Squaiene 111024 S0HSa 2169254 a6
61817 (26, methyiclones ey )b SETEIESE  CLHZ0 2651 547 35,9085 Suproene 0 Cons v 240
51817 2-Methyl-4-{2,6,6-trimethylcyclohex-2-enyljbut- 56763656 CL4H240 2851 547 21 I Sethyl 7,8 SA40651  C23H2EN205 78052 54.2
Feta o e S A R
. . 70644 us_nm SR)-1,3,3-Trimetimyl-2- BI7B1-24D  CLIH0O3 32057 6.8
61817 2-Methyl-4-{2.6,&-trime 2emf)ut- SETEIESE  CL4H240 2881 547
et tcyclonex: 2 emi Guabicyrio] 2.2 2)octan 5y acetate
. . 70644 (15,4R,5R}-1,3,3-Trimethyl-2- 81781240 CLIHN0O3 32057 6.8
61817 2-Methyl-4-{2.6,&-trime 2emf)ut- SETEIESE  CL4H240 2881 547
et S tcyclonex: 2 emi Gueabicyrio| 2.2 2)octan- Sl acetate
26,1817 2-Methyl-4{2,6,6-rimethylcyclonex-2-emybut- 55763656 CL4H240 22651 547 T .0644 Isopentyl 8-methylnon-6-enoate 1215128167 C15H2802 3739 &0
Sen-zol 27,0094 Tsopenty! & methyinon-&-enoate 1215128167  CLSH2802 1739 &7.0
61817 2-Methyl-4+{26 5-trimethyicyclonex-2-enybut- SE7EIE56  CL4H290 24434 545 70644 Isopentyl &-methyinon-&-enoate 1215128-167  CLSH2802 1739 6.0
Fenzal 27.0644 Isopentyl 8-methylnon-&-enoate 1215128167 CI5H2E0Z 33738 &0
26,2956 Tridecanoic acid, methyl ester 31880 Cl4H2802 2718 746 7148 “alpha-Tocosgiro AT MO e 25
26,2956 Tridecanoic acd, methy ester 1731880 Cl4H2802 72718 746 71408 slpha-Tocosgiro G MO e o
263007 Methyl B-methyt-nonanoate 1000452-00-9 C11H2202 7454 587 .2745 : oo, Cuza0 a0 a4
63042 Areitde M1 7 gt 2 7 ety WN2069 RS0 8570 521 Eiher
1,3+ A-Aflquinoln-£-i)- 2745 [k memanol, Qg0 w30z B4
63042 Areitde Mo\ 7 aptemt 2 7 ety MN2069 RS0 8570 521 sther
1H,3H - quincin-S-yi)- 27,7988 alpha.-Tocospiro A BI1400-40-8 (295004 13672 w6
63042 Acetamide, N-{1,7-diphenyl-2,3,5,7-tetrahydro- 1000302-06-5  C26H26H20 9637 512 P
e sm‘g g AT iyl 27.2088 _alpha.-Tocaspiro A BO1490-40-8  (2OHSO04 13622 =23
253042 N-(1,7-diphenyl- 2,36, 7-tetrahydre-  1000302-06°0  (26H26M20 9637 531 2.2088 pha.Tocomwo A 01450006 CHH5004 wma s
e S 272088 alpha.Toenspirn A 01990408 C20HS004 13822 &5
3042 Tetracosaneic acid, metiy ester 42491 CSHS002 75975 a1z 27.7988 alpha.Tocospira A 01490408 C29HS004 1rasz 65
263042 Tetracosancic acid, metiy ester 442451 C2SHS002 75279 aL1 27.2088 alpha.-Tocospiro A 1490408 C29HS004 a2 685
63042 Tetracosancic acid, methyl ester 442431 CSHS002 113381 728 274634 Oripetmeingk ol fnahen;  Mmas2  amegee 65022 &0
26,3042 Tetracosancic acid, methyl ester 442431 C2SHS00Z 112686 78 17,7 (2.2.1]rept
7.5634 rhoylic 26, 3- TAI9IST  CLTHIE0Z 65022 3.0
263204 dichiride, (1, THEI0-163  CLOHITORZP sa539 706 g sk sty e
Thosphoncus dcai l)ﬁét- ety 3 21
26,3204 Pnosphonous dichioride, (1, 7463063 CLOHITCRP s8539 06 B4 -+ m"""""g"':" clened L8y C0H180 e L
Ty ogins 3 1t oaldetyd.
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Fig. S2.GC-MS data and chromatograms (continued...)
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Fig. S2.GC-MS data and chromatograms (continued
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