UC Davis
UC Davis Electronic Theses and Dissertations

Title

The Qualitative Identification of Cardenolide-Containing Plants Using Ultra High
Performance Liquid Chromatography — High Resolution Mass Spectrometry
Chromatograms at Select lons

Permalink
https://escholarship.org/uc/item/2j52r2qqQ)
Author

Ng, Megan

Publication Date
2023

Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2j52r2q0
https://escholarship.org
http://www.cdlib.org/

The Qualitative Identification of Cardenolide-Containing Plants Using Ultra High Performance
Liquid Chromatography — High Resolution Mass Spectrometry Chromatograms at Select lons

By

MEGAN NG
THESIS

Submitted in partial satisfaction of the requirements for the degree of
MASTER OF SCIENCE
in
Forensic Science
in the
OFFICE OF GRADUATE STUDIES
of the
UNIVERSITY OF CALIFORNIA

DAVIS

Approved:

Robeert Poppenga, Chair

Wilson Rumbeiha

Benjamin Moeller
Committee in Charge

2023



Abstract

Cardiac glycosides (CGs), classified as cardenolides or bufadienolides, are toxins found
in a variety of flora and fauna. CGs have historically been used to treat heart failure, but despite
their place in medicine, they are still toxic to humans and animals. Currently, liquid
chromatography paired with mass spectrometry (LC-MS) is used to screen for CGs. However,
this requires using specific, costly, and often unavailable CG standards for reference. This study
investigated the potential of identifying a cardenolide-containing (CC) plant using a plant’s
overall cardenolide composition, represented by unigue ions in the 300 to 400 m/z region in their
mass spectra, rather than individual toxins. The chromatographic patterns of different plants at
these select ions may provide unique “fingerprints” to serve as a means of identification. Not
only would this provide an alternative to the standards, but it could also aid the diagnosis of
cardenolide toxicosis in humans and animals, especially in cases where exposure history is
unknown. To accomplish this, cardenolide standards in methanol were analyzed using LC-MS
and ions in the 300 to 400 m/z region exhibiting the “loss of 18 m/z” pattern were noted. These
ions were grouped into “high”, “medium”, “low”, based on their masses, and “genin”. Next, 14
CC plants were individually homogenized in methanol and analyzed in replicate. The extracted
ion chromatograms (EICs) at each ion of interest were observed for all plants. Blind tests were
conducted to assess the ability to, using the EICs at the select ions, distinguish between CC and
non-CC plants (Blind Test 1) and identify a CC plant (Blind Test 2). Blind Test 1 had a success
probability of 1.0 across all ion groups, while Blind Test 2 had a success probability of 1.0 for
the “high” and “medium” groups, and a success probability of 0.990 for the “low” and “genin”
groups. Overall, this present study shows a promising start in using select ion chromatographic

finger prints as a means of qualitatively identifying CC plants.
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1. Introduction

1.1 Cardiac Glycosides

Glycone

Figure 1. The general structure of cardiac glycoside.
From “Therapeutic Potential of Cardiac Glycosides Against Cancer” by Siti-Syarifah, M., & Yunos, N. 2018. In Anticancer Plants: Natural Products and

Biotechnological Implements (pp. 67-81).

Plants are not simply passive organisms as they are equipped with defense mechanisms
against predators. These defenses can be physical, such as thorns, spikes, or barbs, or chemicals,
like the secretion of toxins. One such group of toxins found in plants are cardiac glycosides.

Cardiac glycosides (CGs) are naturally occurring toxic compounds found in a variety of
flora and fauna. Their general structure consists of a lactone ring and steroid nucleus, forming
the aglycone, with a sugar side chain (Figure 1). Their name is attributed to their ability to inhibit
sodium potassium pump (Na*/K*-ATPase) functionality in cardiac tissues and the glycosidic
linkage between the sugar component and the steroid nucleus. There are over 500 known CGs,
with even more likely to be discovered (Singh and Rastogi, 1970; Kreis and Muller-Uri, 2010:
Agrawal et al., 2012). “Cardiac glycosides” is a broad term that encompasses all toxins sharing
the same general structure of a steroid nucleus, sugar, and lactone ring. However, they can be

further categorized as bufadienolides or cardenolides.



The unique toxic properties of CGs offer a broad range of applications. Unsurprisingly,
their toxicity has made them popular homicide and suicide agents. Thevetia peruviana is a major
culprit of the thousands of self-harm poisoning cases occurring annually in parts of India and Sri
Lanka (Gaillard et al., 2004; Eddleston et al., 1999). CGs also serve as hunting aids, as in the
case of the San people in southern Africa who coat their hunting arrows with the sap of the CG-
containing Acokanthera oppositifolia (Akinmoladun et al., 2014). CGs can also be employed as
natural pesticides and even serve as a better alternative to synthetic pesticides. The CGs
neriifolin and cerberin in Adenium obesum have higher molluscicidal activity than conventional
molluscicides such as the carbamates methomyl and methiocarb (Alzabib et al., 2019).

On the opposite end of the spectrum, CGs also have a long-intertwined history with
medicine as treatment for an array of ailments. Chan Su, a traditional Chinese medicine made
from CG-containing toad venom, has been used to treat sore throat, tonsillitis, and palpitations
for over 1,000 years (Chen, 1967). Digoxin was first recorded in 1785 as treatment for edema, a
symptom of congestive heart failure (Wilkins, 1985). This foxglove toxin has since become an
approved therapy for various heart conditions such as atrial fibrillation and heart failure

(Bavendiek et al., 2017).



1.2 Bufadienolides

Figure 2. The general structure of a bufadienolide aglycone.
From PubChem. PubChem Identifier: CID 46173848 URL: https://pubchem.ncbi.nIm.nih.gov/compound/46173848#section=2D-Structure

Bufadienolides are C24 steroids containing a six membered lactone ring at the C17
position (Figure 2). Also known as “toad venom,” bufadienolides derive their name from the
members of the true toad family Bufonidae such as Bufo gargarizans (Asiatic Toad) that secretes
the CGs bufalin, cinobufagin, and bufotalin among other bufotoxins from its skin glands (Jin et
al., 2021). Bufadienolides are also observed in invertebrates such as Photinus fireflies of the
Lampyridae family that produce lucibufagin, a defensive bufotoxin that makes them unpalatable
to predators (Eisner et al., 1978). More recently, there is increasing evidence of endogenous
bufadienolides in humans which are produced in the placenta and adrenal cortex, but their exact
biosynthetic pathways and function remain unknown (Hilton et al., 1996; Dmitrieva et al., 2000;
Carullo et al., 2023)

Bufadienolides are also produced in at least five different plant families such as
Crassulaceae, Ranunculaceae, Hyacynthinacae, Leguminosae, and Sterculiaceae, with some
notable plants being Helleborus (Ranunculaecae), Kalanchoe (Crassulaceae), and Drimia

maritima (Asparagaceae) (Gao et al., 2011).


https://pubchem.ncbi.nlm.nih.gov/compound/46173848#section=2D-Structure

Bufadienolides can also be found in animals that do not produce the toxins themselves
but acquire it from prey that produce them. For example, Rhabdophis tigrinus (Tiger Keelback
Snake) sequesters bufotoxins from Bufo toads they eat; the toxins are then stored in their nuchal
glands and incorporated into their own defense systems (Hutchinson et al., 2007). Likewise,
Spilostethus pandurus (Milkweed Bug) sequesters bufadienolides from the Drimia maritma (Sea

Squill) they consume (Pokharel et al., 2020).



1.3 Cardenolides

Figure 3. The general structure of a cardenolide aglycone.
From PubChem. PubChem Identifier: CID 53957771 URL: https://pubchem.ncbi.nIm.nih.gov/compound/5395777 1#section=2D-Structure

1.3.1 Sources

Cardenolides are C23 steroids containing a five-member lactone ring, or butenolide, at
the C17 position (Figure 3). They are a class of structurally diverse toxins predominantly found
and produced in plants, existing in at least 13 families of flora, such as Apocynaceae,
Asparagaceae, Brassicaceae, Celastraceae, Combretaceae, Euphorbiaceae, Fabaceae,
Liliaceae, Moraceae, Plantaginaceae, Ranunculaceae, Scrophulariaceae, and Solanaceae (Kreis
and Mdller-Uri, 2010). Among these plant families, cardenolides are most dominant in
Apocynaceae, where over 30 genera have been reported to produce them (Agrawal et al., 2012).
Well-known examples of cardenolide-containing plants include Nerium oleander (Oleander),
Digitalis purpurea (Purple Foxglove), and Adonis aestivalis (Summer Pheasant’s Eye).

Like bufadienolides, cardenolides can also be found in a handful of invertebrates that are
not primary producers of the toxins but eat plants that produce them. Danaus plexippus
(Monarch Butterfly) is famously known to feed on Asclepias plants from which they sequester

cardenolides like calactin and calotropin (Cheung et al., 1988). In fact, these sequestered toxins


https://pubchem.ncbi.nlm.nih.gov/compound/53957771#section=2D-Structure

make them unpalatable to predators, thereby serving as a defense mechanism (Brower et al.

1967).

1.3.2. Toxin Distribution Within a Plant

In most cases, cardenolides are present in all parts of plants, making the entire plant toxic,
such as is the case with N. oleander (Langford 1996). However, the distribution of toxins within
a plant can vary across different plant species. In Asclepias humistrata, for example, the
cardenolide concentration in the latex is greater than that in the leaves by 90-fold (Zalucki et al
2001). In D. purpurea, the upper leaves had the highest concentration of cardenolides while its
roots possess the least (Evans and Cowley 1972). Moreover, the distribution of individual
cardenolides among plant parts can vary depending on a toxin’s polarity. In Asclepias eriocarpa,
polar cardenolides are concentrated in the roots, while less polar cardenolides like labriformin

are found in the latex (Nelson et al. 1981).

1.3.3 Toxicity

Many cardenolide-containing (CC) plants are extremely potent. A single Nerium
oleander leaf can be fatal to children, while the lethal dose of N. oleander for a human adult has
been observed to vary from about 5 to 15 leaves (Shaw 1979; Osterloh 1982). As low as 0.005%
of body weight in dried N. oleander leaves can be lethal for an animal, which is equivalent to as
little as 10 to 20 leaves for an adult horse (Galey 1996). Ingesting only half of a Cerbera odollam
seed is enough to cause death (Saxena 2023). Furthermore, cardenolides are structurally stable;
plant leaves remain toxic whether they have been desiccated or boiled (Rahnama-Moghadam et

al. 2015).



1.3.4 Ingestion in Humans, Animals

Cardenolide-containing plants are often ornamental plants used for public landscaping,
making them ubiquitous despite their toxicity. Although generally uncommon, there were over
2,000 human cases of CG plant related poisonings in the United States in 2021, of which over
20% were attributed to N. oleander alone (Gummin et al., 2021). Accidental ingestion of CC
plants by companion animals also occurs. In France, Convallaria majalis and N. oleander are a
common cause of plant-related poisonings in cats and dogs, often resulting in severe and
potentially lethal cardiac disorders (Gault et al., 1995: Berney et al., 2010).

Cardenolide poisoning is a more pressing concern in livestock, as fodder may become
inadvertently contaminated with CC plants and given to animals for consumption. For example,
from 1992 to 2005, seven outbreaks of acute N. oleander poisoning in cattle occurred in
Northeastern Brazil. Residual pruning waste of N. oleander had been left on the grazing land,
ground up, and incorporated into feed; as a result, 67% of the affected cattle died (Soto-Blanco et
al. 2006). Similarly, in all 12 cases of oleander toxicosis in camelids from 1995 to 2006, oleander
was either present in the hay feed or areas where the llamas and alpacas resided (Kozikowski et
al. 2009). Horses that consumed hay contaminated with Adonis aestavalis suffered from
gastrointestinal gaseous distension (Woods et al. 2004). While plants containing cardenolides are
unpalatable to animals, this appears only relevant for fresh leaves, as cattle are not deterred from

eating dried oleander clippings (Galey, 1996).



1.4 Current Research
1.4.1 In Medicine

Cardiac glycoside (CG) inhibition of Na*/K*-ATPase increases intracellular sodium ion
concentrations, resulting in a build-up in calcium ions in cardiac tissue which ultimately
increases the contractility of the cardiac muscles (Ren et al 2020). While this effect could be
fatal, it has also given CGs a place in medicine, primarily as treatment for atrial fibrillation and
heart failure with reduced ejection fraction (Bavendiek et al. 2017). However, the narrow
therapeutic window of CGs and the emergence of safer and more effective alternatives, such as
beta-blockers and calcium channel antagonists, have discouraged the prescription of CGs as first-
choice medications; it is recommended that CGs are used in conjunction with other therapies
rather than as the sole form of medication (Fauchier et al. 2016; Rosca et al. 2021). There has
been investigations into their potential as cancer and antiviral therapies, as well as other medical

applications.

1.4.1.1 Anticancer Potential

Cardenolide cytotoxicity on cancer cell lines is likely attributed to their Na*/K™-ATPase
inhibition properties. Pan et al. (2017) confirmed that oleandrin suppresses colon cancer cell
growth without significantly hindering the viability of normal colon cells. Tian et al. (2018)
established that calotropin promoted apoptosis while downregulating the expression of anti-
apoptosis proteins, therefore inhibiting tumor growth. Guerrero et al. (2019) found that ouabain
is a senolytic agent that may work synergistically with existing anti-cancer medications to
eliminate tumor and even senescent cells. The variation of cytotoxicity among different CGs may
be due to the expression of different isoforms of Na+/K+-ATPase and Na+-Ca2+ exchangers in

cancer cells (Rajkovic 2023).



1.4.1.2 Antiviral Potential

The exploration of CG’s potential as antiviral agents, especially with the recent COVID-
19 pandemic, has been an ongoing effort. Cheung et al. (2014) observed a dose-dependent
relationship between the reduction of dengue viral RNA and increasing lanatoside C
concentrations. Laird et al. (2014) demonstrated that cardenolides such as convallotoxin,
cymarin, and digitoxin, can inhibit HIV-1 gene expression and structural protein synthesis by
altering RNA processing. Jin et al. (2021) found that digitoxin and bufadienolides like bufalin,
telocinobufagin, and bufotalin, among others, all exhibited anti-coronaviral activity towards

MERS-CoV, SARS-CoV, and SARS-CoV-2.

1.4.2 Sequestration and Resistance

Despite the potency of CG toxins, there are numerous examples of invertebrates whose
diet consists of CG-containing plants or animals. These animals have developed biological
adaptations that result in either the sequestration of or resistance to CGs. Agrawal et al. (2021)
determined that D. plexippus have Na*/K*-ATPase 50 to 100 times more resistant towards
cardenolides than porcine Na*/K*-ATPase, providing insight into their tolerance to milkweed
toxins. Mohammadi et al. (2017) revealed that Thamnophis elegans (Western Terrestrial Garter
Snake) expresses high levels of mutant cardiac Na*/K*-ATPase mRNA, which might explain
their resistance to bufadienolides in frogs. Ujvari et al. (2013) concluded that resistant Na*/K*-
ATPase exhibited in Bufo frog-eating Asian and African varanids could be attributed to two
amino acid replacements in their Na*/K*-ATPase a3 subunit, as they have a 3000-fold increased
resistance to bufalin compared to their Australian counterparts lacking this mutation. Similarly,
Groen et al. (2021) found that Pheucticus melanocephalus (Black-Headed Grosbeak) also have

Na*/K*-ATPase amino acid substitutions that allow them to prey on monarch butterflies.
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1.5 Cardenolide Mass Spectrometry Fragmentation

Liquid Chromatography — Mass Spectrometry (LC-MS) is at the forefront of quantitative
and qualitative analysis, not only for its sensitivity, specificity, and resolution, but also its broad
application in the analysis of a variety of different compounds. Analytes are first separated based
on their relative affinities for the mobile phase and column. They are then ionized, sometimes
fragmented, and sorted by their mass to charge ratios, eventually reaching the detector.
Naturally, LC-MS is also the method of choice for the analysis of cardenolides. Cardenolides
share a distinct fragmentation pattern. During fragmentation, a cardenolide’s sugar moiety leaves
first. The remaining aglycone consisting of the steroid nucleus and lactone ring is also known as
the genin. Consider the CG oleandrin, which becomes oleandrigenin once it has lost its sugar
moiety (Figure 4). A successive loss of small molecules, namely HO, from the genin then
ensues, indicated by a successive loss of 18 m/z in the 300 to 400 m/z region of a cardenolide’s
mass spectra (Higashi et al., 1999). In oleandrin, this pattern is observed at ions 373, 355, and
337 (Figure 5). The mass range of this “trio of ions” can vary slightly due to the inherently
different molecular weights of each toxin. For example, digitoxin also exhibits this mass spectra

pattern, which is observed at ions 375, 357, and 339 (Figure 6).

+ +
oH| oH]
(@] O
N N
o -C7H1203 o
e
P - -
OH OH
0] O HO
! m/z 577 m/z 433

Figure 4. The fragmentation of Oleandrin (left) into Oleandrigenin (right).

From “Structural Analysis of Diastereomeric Cardiac Glycosides and Their Genins Using Ultraperformance Liquid Chromatography-Tandem
Mass Spectrometry” by Singh et al. 2021. Journal of the American Society for Mass Spectrometry, 32(5), 1205-1214. Supporting Information
list.
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Figure 5. The LC-MS/MS spectra of Oleandrin.

From “Structural Analysis of Diastereomeric Cardiac Glycosides and Their Genins Using Ultraperformance Liquid Chromatography-Tandem
Mass Spectrometry” by Singh et al. 2021. Journal of the American Society for Mass Spectrometry, 32(5), 1205-1214. Supporting Information
list.
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Figure 6. The LC-MS/MS spectra of Digitoxin.

Digitoxin standard prepared at 10ug/mL in MeOH and injected at 500ng/mL.

1.6 Research Objective

Currently, liquid chromatography — mass spectrometry is used to screen for CGs.
However, this requires the use of standards of specific toxins expected to be encountered for
reference, which are often expensive or not readily available. Furthermore, a single plant can
contain up to 30 different cardenolides, from milkweeds that can produce more than 20 different

cardenolides within a single species to Digitalis sp. which are known to produce over 100
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different cardenolide forms (Agrawal et al. 2012; Luckner and Witchl 2000: Petschenka et al.,
2018). The number of cardenolides in a single plant can make it difficult to know what to
specifically target for analysis.. Any slight variation in a compound, be it in functional groups of
the sugar or steroid nucleus itself, results in a different cardenolide. For example, the change in
stereochemistry of a single hydrogen from a cis to trans configuration turns digitoxigenin into
uzarigenin (Figure 7). With a seemingly infinite number of potential cardenolides, it would not
be cost-effective nor practical to employ standards for individual cardenolides, nor to attempt to

look for all of them.

Figure 7. Digitoxigenin (left) and Uzarigenin (right).

From PubChem. PubChem Identifier: CID 4369270 URL.: https://pubchem.nchi.nlm.nih.gov/compound/4369270#section=2D-Structure,
PubChem Identifier: CID 92760 URL.: https://pubchem.ncbi.nim.nih.gov/compound/92760#section=2D-Structure

0]

oo

The 300 to 400 m/z mass spectral region is especially helpful not only due to its striking
uniqueness, but because it is the region for identification of genins rather than individual
cardenolides. There are fewer genins than cardenolides since a single genin can serve as the
foundation for the natural synthesis of many different cardenolides. For example, digitoxin,
neriifolin, and cerberin are all derivatives of digitoxigenin and consequently exhibit an ion
pattern of 375, 357, 339 (Ravi et al., 2020a). On the other hand, calotropin, calotoxin, and
calactin are all derivatives of calotropagenin so they exhibit product ion spectra at ions 387, 369,

and 351 (Kanojiya et al., 2012). Consequently, different cardenolides can share the same “trio of
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ions” in the 300 to 400 m/z region. Therefore, by focusing on select ions in this specific region,
many CGs can be accounted for instead of laboring to identify specific CGs.

The purpose of this research was to investigate the potential of identifying a cardenolide-
containing plant using the overall cardenolide composition of a plant, represented by the “trio of
ions” in the 300 to 400 m/z region discussed earlier, rather than individual toxins themselves.
This is a possible alternative to relying on costly or unavailable reference standards. In addition,
the chromatographic patterns of different plants at these select ions might provide unique “finger
prints” to serve as a means of identifying a CC plant.

Moreover, this method could have applications in the diagnosis of cardenolide
intoxications in humans and animals. Cardenolide intoxications are often diagnosed based on a
corroboration of history of exposure to a CC plant, such as consumption, and consistent clinical
signs observed. It could be difficult to make diagnoses and attribute intoxication to a particular
plant when exposure to a CC plant is unknown. In these cases, the detection of cardenolides can
confirm exposure to a plant. For example, Papi et al. (2012) investigated the death of two
individuals found in a pine forest whose stomach contents contained unrecognizable vegetable
matter. With no exposure history nor distinct leaves in the stomach for identification, they
suspected oleander poisoning due to the plant growing in the surrounding area. The
radioimmunoassay they conducted, designed to detect digoxin but cross reacts with oleandrin,
resulted positive; this indicated the presence of a CC plant, which was likely oleander. Therefore,
a general method for the qualitative identification of a CC plant using cardenolide compositions
would be useful, especially in cases where exposure history is not known and vegetable matter in

stomach contents cannot be identified visually.
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2. Materials and Methods

2.1 Location

Research was conducted at the California Animal Health and Food Safety Laboratory in

Davis, California (CAHFS-Davis).

2.2 Reagents

HPLC-grade acetonitrile (ACN), submicron filtered water, methanol (MeOH), and formic

acid were purchased from Thermo Fisher Scientific (Fair Lawn, NJ, USA).

2.3 Plants Collected

Fourteen cardenolide-containing plants were sampled in this study (Table 1). Eleven
plants were available and collected from the University of California, Davis (UC Davis) main
campus, UC Davis Arboretum, UC Davis Botanical Conservatory, UC Davis School of
Veterinary Medicine, and the California Animal Health and Food Safety Laboratory, Davis
(CAHFS-Davis). The remaining three plants were purchased from online vendors on an e-
commerce website. Three non-cardenolide-containing (NCC) plants were also collected (Table
2). Plants were located and identified by the UC Davis Arboretum, UC Davis Botanical
Conservatory, and the UC Davis Herbarium , who identified the three purchased plants and NCC
plants. Leaves were collected from the plants and air-dried for a minimum of three days, with the
exception of Cerbera odollam, which were available at CAHFS-Davis as seeds. A minimum of 1

gram of plant material (desiccated) was collected for each plant.
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Table 1. Cardenolide-containing plants collected.

Family

Subfamily

Species

Common Name(s)

Location collected

Apocynaceae

Apocynoideae

Nerium oleander

Common Oleander

UC Davis Arboretum

Adenium boehmianum

Adenium obesum
Adenium oleifolium

Desert Rose

UCD Botanical

Adenium socotranum Conservatory
- Carissa macrocarpa -
- Cerbera odollam Pong Pong Nut CAHFS-Davis

Thevetia peruviana

Yellow oleander

Purchased online

Asclepiadoideae

Asclepias curassavica
Asclepias fascicularis

Asclepias speciosa

Tropical Milkweed
Narrow-leaf Milkweed
Showy Milkweed

UC Davis Arboretum

Asparagaceae

Nolinoideae

Convallaria majalis

Lily of the Valley

Purchased online

Scilloideae

Ornithogalum
fimbrimarginatum

Fringe-leafed Star of
Bethlehem

UCD Botanical
Conservatory

Plantaginaceae

Digitalis purpurea

Purple Foxglove

Purchased online

Table 2. Non-Cardenolide-containing plants collected.

Family Species Common Name(s) Location collected
Taxaceae Taxus baccata English Yew UC Davis Main Campus
Hete_rome_les Toyon, California Holly UC Davis Arboretum
Rosaceae arbitufolia
UC Davis School of Veterinary
Prunus laurocerasus | Common laurel, cherry laurel Medicine
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2.4 Preparation of Standards

Table 3. Cardenolide standards used.

Chemical Supplier Details
Cerberin Toronto Research Chemicals 98% purity
Convallotoxin Phytolab/The Nature Network 81% purity
Cymarin i Existing working stock_ solution at
CAHFS-Davis
Digitoxin Sigma Aldrich > 92% purity
Digitoxigenin Sigma Aldrich 97%
Digoxigenin Fluka 99.7% purity
Digoxin Fluka 97.7% purity
Gitoxin i Existing working stock_ solution at
CAHFS-Davis
17-beta-Nerifolin Toronto Research Chemicals 96% purity

Cardenolide standards were prepared at a concentration of 1mg/mL in MeOH, with the
exception of gitoxin and cymarin, which were already prepared at 1mg/mL in MeOH (Table 3).
In a 5SmL volumetric flask, 5 mg of each standard was weighed out, filled to volume with MeOH,
and vortexed. Each 1 mg/mL standard was diluted to 10 pg/mL in a 10 mL volumetric flask, in
which 100 pL of the prepared 1 mg/mL standard solution was dispensed and filled to volume
with MeOH. The 10 pg/mL working solutions were transferred to a 12 mL amber vial and
refrigerated.

The working solutions were diluted to 500 ng/mL in autosampler vials and injected onto
the UHPLC-HRMS. The “trio of ions” observed in the mass spectra, their chromatographic
peaks, and retention times were recorded. This phase was to determine the ions specific to
cardenolides, such as the “trio of ions” and genins, and their exact masses (m/z). EIC templates
were made for each “trio of ions” pattern observed. These ions were also grouped by mass and
EIC templates were made for the groupings. These templates were later used to aid the

identification of unknown samples during the subsequent blind tests.
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2.5 Plant Selection

Plants were selected on the basis of whether or not they contained cardenolides according
to literature and their availability at the UC Davis main campus. Plants selected were confirmed
to contain cardenolides by consulting literature (Table 4). As leaves were sampled for 13 out of
the 14 plants collected, studies discussing the cardenolide content in the leaves of plants were
prioritized. For C. odollam, studies discussing the cardenolide content of the seeds were
prioritized instead. The sources included experiment-oriented research, such as direct qualitative
and guantitative analysis of cardenolides in plants or the extraction of cardenolides from plants

for a broader research purpose.

2.5.1 Adenium spp.

There is much confusion of the plants in the Adenium genus with regard to species. A.
boehmianum, A. oleifolium, and A. socotranum are often conflated as simply A. obesum or
considered subspecies of A. obesum by some botanists (respectively, GD Rowley 1983; GD
Rowley 1980; Lavranos 1996). Thus, literature discussing CGs found in the Adenium genus
appears to primarily focus on A. obesum. However, given their botanical proximity to A. obesum,
it is hypothesized that A. boehmianum, A. oleifolium, and A. socotranum likely contain

cardenolides as well.

2.5.2 Carissa macrocarpa

Literature discussing CGs in the Carissa genus focuses on those found in C. spinarum
rather than C. macrocarpa while literature on C. macrocarpa appears to focus on the bioactive

properties of its phenolic compounds instead. However, given that they are in the same genus, it
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is hypothesized that C. macrocarpa contains cardenolides as well, although their identification

and concentrations are not clear.

2.6.3 Ornithogalum fimbrimarginatum

Literature discussing CGs in the Ornithogalum genus tends to focus on species like O.
nutans, O. umbellatum, and O. boucheanum. Similar to C. macrocarpa, given that it is also in the

Ornithogalum genus, it is hypothesized that O. fimbrimarginatum contains cardenolides as well.

2.6.4 Taxus baccata, Heteromeles arbitufolia, Prunus laurocerasus

Literature discussing T. baccata, H. arbitufola, and P. laurocerasus was consulted to

confirm that they do not contain cardiac glycosides (Table 5).

2.6.5. Attempted Plants

Adonis aestivalis (Summer’s Pheasants-Eye) and Digitalis lanata (Wooly Foxglove)
were originally in the lineup of plants to sample as both are well-known CC plants. A. aestivalis
contains strophanthidin, helveticoside, and cymarin (Kopp et al. 1992). D. lanata contains
digoxin, digitoxin, verodoxin, and lanatoside C among at least 13 other cardenolides (Ravi et al.
2020b). At the time of this study, both plants were only available for purchase as seeds online.
The seeds proved to be difficult to grow. Due to this and time constraints, both plants were

omitted.
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Table 4. Literature on cardenolides in the selected plants.

Plant Author(s) Part of plant Cardenolides reported
A. boehmianum Schmelzer et al. 2008 Egg;* Stem Echujin, Digitalinum verum, Somalin, Abobioside
Hoffman et al. 1977 Somalln/Hong_heIosm_e G, Hongelln, Hongheloside A, 16-
acetylstrospeside/Neritaloside
A. obesum . Digitoxigenin, Odoroside H, various derivatives of Gitoxigenin,
Arai etal. 2011 Leaves Digitoxigenin, Oleandrigenin
Azabib et al. 2019 Neriifolin, Cerberin
A. oleifolium Schmelzer et al. 2008 Leaves Hongheloside A, Echujin, Somalin, Odorotrioside G
Uzarigenin, Xysmalogenin, Coroglaucigenin, Calactin, Asclepin,
Warashina et al. 2008 Aerial parts Uscharin, Uscharidin, Calotropin; various derivatives of Asclepin,
A. curassavica Calactin, Uscharin, Uzarigenin, and others
Zhang et al. 2014 Leaves Cgl(_)tropage_nm, Calot_rqpm,_CaIactm, Asclepin, Frugoside, Ascleposide,
Digitoxigenin, Calactinic acid, and others
Duffey and Scudder 1971 Three cardenolides detected and measured, but not identified
A. fascicularis Seiber et al. 1982 Leaves Cardenolides detected (low amount), but not identified
Rasmann et al. 2009 Cardenolides detected and measured, but not identified
A, speciosa Brower et al. 1984 Leaves Uzarigenin, Syriogenin, other polar cardenolides
5P Seiber et al. 1986 Aerial parts Aspecioside, Syriobioside, Desglucosyrioside, Uzarigenin
Carissa* Wangteeraprasert et al. 2012 (C. spinarum) Stems Evomonoside, Odoroside H
Kaunda et al. 2020 (C. edulis/C. spinarum) Root/Bark Carissaedulosides A, B, C, D, E, F
De Vry 1864 Seed Cerberin
C. odollam Laphookhieo et al. 2004 Seed Cerleaside A, 17a-neriifolin, 17a- neriifolin, Cerberin
' 17B-neriifolin, Cerberin, Tanghinin, Deacetyltanghinin, Cerleaside A,
Cheenpracha et al. 2004 Seed 2°-O-acetyl-cerleaside A
Schrutka-Rechtenstamm et al. 1985 Convalloto_><|_n, Convalloside, Convallatoxol, various derivatives of
Leaves Strophanthidin and others
Strophanthidin, Cannogenol, Sarmentogenin; various derivatives of
C. majalis Kopp and Kubelka 1982 Strophanthidin, Cannogenol, Sarmentogenin
Higano et al. 2007 Rhizomes Convallotoxin, Convallatoxol
Fujii et al. 1989 Digitoxin, Gitoxin, Gitaloxin, Strospeside
. Digitoxin, Gitaloxin, Glucogitaloxin, Verodoxin, Purpurea glycoside A,
D. purpurea Ravi etal. 20200 Leaves Purpurea glycoside B, Digitoxigenin fucoside
Kwon et al. 2011 Digitoxin, Gitoxin, Digitonin
Ghannamy et al. 1987 (O. boucheanum) Leaves, bulbs Vgr!ous_ derl_vatlves of Sarmentogenin, Syriogenin, Uzarigenin, and
Digitoxigenin
i Convallotoxin, Convalloside, Strophanthidin, Sarmentogenin; various
Omithogalum* | Ferth and Kopp 1992 (O. umbellatum) Leaves, bulbs derivatives of Strophanthidin and Sarmentogenin
Ferth et al. 1992 (O. nutans) Bulbs Various derivatives of Bipindogenin, Sarmentogenin, Strophanthidin
and others
Begum et al. 1999 Odoroside H, Neritaloside, Neridiginoside
Oleandrin, Digitalin, Oleandrigenin, Odorosides, Neritaloside; various
N. oleander . Leaves A T S PGS
Singh et al. 2021 derivatives of Oleandrigenin, Digitoxigenin, Gitoxigenin, Adynerigenin,
A'adynerigenin, and A®anhydrogitoxigenin
Abe et al. 1994 Peruvoside, Thevetin A, Thevetin B, Cannogenin, Uzarigenin,
' Leaves Digitoxigenin; various derivatives of Digitoxigenin, Uzarigenin,
. Cannogenin
T peruviana Miyagawa et al. 2009 Bark Peruvoside, Neriifolin, Thevefolin
Tian et al. 2016 Seeds Thevefolin, Peruvoside monoacetate, Perutosin; various derivatives of
' Digitoxigenin, Uzarigenin, Cannogenin

Table 5. Literature on the toxic compounds in T. baccata, H. arbitufola, and P. laurocerasus.

Plant Author(s) Compounds reported
T. baccata Jacobs et al. 2023 Taxine alkaloids — Taxine A, Taxine B, Taxine I, Taxol A, Taxol B
. Dement and Mooney 1974 Cyanogenic glycosides, tannins
H. arbitufola

Wang et al. 2016

Butalin, Maslinic acid, Betulin, Catechin, etc.

P. laurocerasus

Sendker and Nahrstedt 2009

Cyanogenic glyco/glucosides - Prunasinamide, (2R)-b-D-glucopyranosyloxyacetamide

Malaspina et al. 2022

Cyaanogenic glycosides - Prunasin, Amygdalin, Sambunigrin
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2.6 Preparation of Plant Samples

Dried plant material was extracted in methanol (MeOH). Plant leaves were weighed in a
12 mL polystyrene falcon tube on a xs204 Mettler Toledo balance and the appropriate amount of
MeOH was added to reach a concentration of 10 mg/mL. For C. odollam, a metal spatula was
used to scrape off material from the soft seeds. Two steel ball bearings were added to each tube
before they were put into a SPEX Sample Prep Genogrinder 2010 at 750 RPM for 5 minutes for
homogenization. Ball bearings were removed using a magnet and the sample was allowed to
settle for at least 15 minutes. One milliliter of the liquid extract, void of any sediment, was
transferred to an autosampler vial. When necessary, the sample was diluted with MeOH in the
autosampler vial. Autosampler vials containing the samples were vortexed before being loaded

onto the instrument. Plant extracts were stored in a refrigerator.

2.6.1 Attempted dSPE Cleanup

Dispersive Solid Phase Extraction (dSPE) was considered as a cleanup step for the plant
samples. Different dSPE sorbents, such as C18, Primary Secondary Amine (PSA), and
Graphitized Carbon Black (GCB) in ACN were first evaluated on N. oleander. As the solvent of
choice for dSPE is acetonitrile, the effects of extracting plant material in ACN were compared to
extracting in MeOH. A 4mg/mL N. oleander extract in ACN (N. OL-ACN) and a 4mg/mL N.
oleander extract in MeOH (N.OL-MEOH) were both prepared in duplicate as described earlier
and analyzed on the instrument. The N.OL-ACN ions showed a decreased response compared to
the N.OL-MEOH. As N. oleander is a plant with high cardenolide content, this dampening effect
on abundances was expected to be more dramatic in the responses of plants with a lower

cardenolide content than N. oleander.
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Still, N. oleander extraction with various mixes of C18 and PSA in ACN, as well as in
MeOH, were attempted (Table 6). In all cases, there were no significant improvements observed
in abundances, signal-to-noise ratio, or overall peak shape compared to their N.OL-MeOH
counterparts. C18 and PSA were not expected to be the most appropriate sorbents for dSPE, as
they are usually used to remove lipids, fatty acids, sugars, and organic acids, which are typically
absent in CC plants. GCB, typically used to remove pigments, is more relevant for the CC plant
samples. Two-mL centrifuge tubes containing 150mg MgS04 and 7.5mg GCB were purchased
from United Chemical Technologies. Two individual 1.5 mL aliquots of N. oleander extracted in
ACN and MeOH were transferred to their respective GCB tubes, vortexed, allowed to settle, and
run on the instrument. Both versions of the GCB extracts were prepared in duplicate. Again,
there were no significant improvements in abundances, signal-to-noise ratio, or overall peak
shape observed for both versions of GCB extracts compared to the MeOH only extracts. Thus,

MeOH extraction was considered to be as effective as other approaches.

Table 6. Mixes of C18 and PSA with ACN or MeOH attempted for N. oleander extraction.

C18 (mg) PSA (mg) Solvent Solvent Volume

0 150

150 0

100 50 ACN

75 75

50 100
0 150 >mL

150 0

100 50 MeOH

75 75

50 100
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2.7 Instrumentation

An existing HPLC-HRMS method at CAHFS-Davis for general compound screening was

used for this experiment.

2.7.1 Liquid Chromatography

The HPLC system was a Thermo Scientific Dionex UltiMate 3000 with chromatographic
separation accomplished in an Agilent EclipsePlus C18 RRHD 1.8um 2.1x100mm column. The
flow rate was set at 0.350 mL/minute and an injection volume of 2 uL was used. The mobile
phases used were 0.1% formic acid in water (A) and 0.1% formic acid in acetonitrile (B). Below
is the gradient chart for the two mobile phases (Table7). The analytical method had a run time of
17 minutes, with divert valve parameters of 0 to 1 minute to waste, 1 to 16 minutes to the
instrument, and 16 to 17 minutes to waste.

Table 7. Solvent ratio for chromatographic separation at given times during the analytical run.

Solvent A is 0.1% formic acid in water and Solvent B is 0.1% formic acid in acetonitrile.

Time (minutes) A% B%
0 99 1
1.50 99 1
9.50 2 98
135 2 98
13.6 99 1
17.4 99 1
17.5 99 1
18.0 99 1

2.7.2 Mass Spectrometry

A Thermo Scientific Q-Exactive Orbitrap Mass Spectrometer was used for mass
spectrometry analysis. Two non-targeted experiments were implemented, a Full MS scan and All
lon Fragmentation (AIF), a pseudo-MS/MS analysis, which occurred simultaneously with a

runtime of 0 to 14 minutes. The scan range for Full MS was from 75 m/z to 1125 m/z. The scan
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range of AIF was from 50 m/z to 750 m/z and involved stepped normalized collision (higher-
energy collision dissociation, i.e. HCD) energy (NCE) at 35% and 45%. Heated electron spray
ionization (HESI) was set to positive mode ([M+H] *). HESI sheath gas was set at 45 arb. units,
auxiliary gas at 15 arb. units heated at 280 C, sweep gas flow rate at 1 arb. units, spray voltage at

3.50 kV, capillary temperature at 320 C, and S-lens RF level at 100 arb. units.

2.8 Data Analysis

Positive ion chromatograms and mass spectral data were evaluated qualitatively on
Thermo Xcalibur Qual Browser Software Version 3.1. From the standards, ions found in Full
MS? were observed with a mass tolerance of 10 ppm while ions found in Full MS were observed
with a mass tolerance of 5ppm. Templates showing the Extracted lon Chromatograms (EIC) at
the ions that appear in the “trio of ions” patterns in Full MS were created and applied to each
plant sample analyzed during validation. The cardenolide fragmentation patterns were confirmed
and the retention times (RTs) and presence of the chromatographic peaks characteristic to those
ions were recorded. These ions were later grouped into “high,” “medium,” “low,” and “genin”
and EIC templates were made for these groupings. These particular EICs were used in the
subsequent Blind Tests to identify unknown samples to compare the performance of ions (high,
medium, low, or genins) in discerning between CC and NCC plants and the identification of

specific CC plants.

2.9 Validation

Optimal concentrations, defined as the milligrams of plant material in milliliters of
MeOH, were determined for each plant (Table 8). This refers to the weight of plant material in a

volume of MeOH (mg/mL), not to the concentration of any particular cardenolide. However, it
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does represent the amount of cardenolides present in a sample, as they are positively correlated.
The goal was to obtain chromatographic peaks, using HPLC-HRMS, with abundances greater
than or equal to E5 and signal-to-noise ratios of at least 3 for the ions of interest. This required
preparing plant homogenates at varying concentrations and analyzing them across multiple runs.
Plants were prepared in duplicate per run. Once an optimal concentration was found for each
plant, a minimum of six replicates of each plant at that amount were analyzed to confirm the
consistency of retention times and chromatographic peak shapes. Optimal concentrations,
characteristic peaks, and their retention times found at this stage were used for the preparation

and analysis of the unknown samples for the subsequent blind tests.
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Table 8. Validation of Plant Samples Runs and Optimal Concentrations Found.

Concentrations # replicates #of runs/analyses Acceptable Optimal
Plant attempted per per concentration Concentrations Concentration
(mg/mL) concentration (mg/mL) (mg/mL)

4 2 2

A. boehmianum 6 2 2 6-7 7
7 4 10
4 2 4

A. obesum 6 2 2 6-7 7
7 4 6
4 2 2

A. oleifolium 6 2 2 6-7 7
7 2 4

A. socotranum 4 6 6 4 4
. 6 2 2

A. curassavica s 6 6 8 8
6 2 2
. - 8 4 4

A. fascicularis 10 6 6 10 10
12 2 2
6 2 2
. 8 4 4

A. speciosa 10 6 6 10 10
12 2 2
4 2 2
5 2 2
6 2 2

C. macrocarpa 7 2 2 9 9
8 2 2
9 8 14
10 2 2

C. odollam 4 6 6 4 4
4 2 2
5 2 2

C. majalis 6 2 2 8-9 9
9 8 12
10 2 2
2 2 2
4 2 2
6 2 2

D. purpurea 7 > > 8-9 9
8 3 3
9 7 7
1 2 2
2 2 2

N. oleander 4 4 4 4-6 6
5 2 2
6 2 2
4 2 2
5 2 2
6 2 2

O. fimbrimarginatum 7 2 2 9 9
8 2 2
9 6 6
10 2 2
2 2 2
4 4 4
5 2 2

T. peruviana 6 2 2 8-9 9
7 2 2
8 2 2
9 6 6
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2.10 Blind Tests

Blind tests were performed to assess the ability of the method to 1) correctly determine
whether or not a plant contained cardenolides and 2) to correctly identify the genus and species

of a cardenolide-containing plant.

2.10.1 Blind Test 1 — Identification of Cardenolide-containing Plants

The first blind test assessed the ability of the method to discern between cardenolide-
containing (CC) plants and non-cardenolide-containing (NCC) plants. The CC plants used in this
were N. oleander and T. peruviana, while the NCC plants used were H. arbitufola and P.
laurocerasus. Samples in this blind test were split evenly between CC and NCC plants. CC
plants were distributed equally between N. oleander and T. peruviana while the non-CC plants
were distributed evenly between H. arbitufola and P. laurocerasus. The unknown samples for
this blind test were prepared the same way as samples were for validation, at their respective
optimal concentrations. The subsequent vials were randomly shuffled before being put onto the
instrument for analysis.

Templates showing the EICs at each ion grouping were applied to the unknown sample
data. The presence of at least three defined peaks would be considered as a CC plant and the

absence of any defined peaks was considered a non-CC plant.

2.10.2 Blind Test 2 — Individual Plant Classifications

The second blind test assessed the ability of the method to correctly identify the genus
and species of a CC plant, and thus only included the plants containing cardenolides: A.
boehmianum, A. obesum, A. oleifolium, A. socotranum, A. curassavica, A. fascicularis, A.

speciosa, C. macrocarpa, C. odollam, C. majalis, D. purpurea, N. oleander, O.
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fimbrimarginatum, and T. peruviana. The unknown samples were prepared the same way as
samples were prepared during validation, at their respective optimal concentrations. Eight
replicates were made of each plant, resulting in a total of 112 samples. However, only 105 of the
samples were randomly chosen for analysis so that the individual performing the identifications
did not have prior knowledge about the distribution of species in the unknown samples. This
ensured that the identification of the unknown sample was based solely on the EICs, rather than
experiment logistics. The analyst performed the identification using the next group of ions three
days apart and by randomizing the order of the unknowns so they are identified in a different
order. Moreover, characteristic peaks were noted for each unknown which is required to be
considered sufficient for identification

As in Blind Test 1, templates showing the EICs at each ion grouping were applied to the
unknown sample data. Identifications were performed by comparing the unknown sample
chromatograms with the exemplary validation chromatograms at the ions of interest. A minimum

of five observable peaks must be present for identification.

2.10.3 Blind Test Statistics

The variables measured in the blind test were categorical, where the assigned labels were
compared to the “true” label of a sample. In Blind Test 1, the unknown samples were assigned
as positive for “cardenolide-containing” or negative for “non-cardenolide-containing”, and this
was compared to the “true” label of whether or not the unknown sample was in fact a CC plant.
In Blind Test 2, the proposed identity of an unknown sample, based on the chromatographic
patterns observed in the EICs of selected ions, was compared to the true identity of that plant

sample. Thus, categorical data analysis was conducted. Due to the qualitative nature of the
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experiment, the measure of agreement was assessed, where a binomial test of the proportion of

success was found for each blind test.

2.10.3.1 Overall Test

An Overall Test was conducted to determine if all classifications have the same “random
guessing” proportion. This determined if the proposed identification was successful due to the
information from the chromatographic patterns at the select ions, rather than mere guessing. The
null hypothesis would be that the classifications are no better than what is expected due to

chance, where:

H,y: The probability of correct classifications is no better thanp = m
The alternative hypothesis would be that the classifications are better than what is

expected due to chance, where:

Ha > ;
# of categories
For Blind Test 1, there are only two categories; the unknown sample is a CC plant, or it is

not a CC plant. Therefore, the null and alternative hypotheses are:

1 1
HO:p=§ vs Ha:p>§

For Blind Test 2, the categories are the possible identifications of an unknown sample.
The identity of an unknown sample may be any one of the fourteen plants sampled, resulting in

fourteen categories. Therefore, the null and alternative hypotheses are:

1 1
Ho:pzﬁ vs Ha:p>ﬁ
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2.10.3.2 Individual Test

An individual test was conducted on each category, CC or NCC for Blind Test 1 and the
individual species for Blind Test 2, to determine which was performing well. This shares the
same null and alternative hypotheses as in the Overall Test. However, the probability compared
to the null hypothesis would be the probability of a correctly identified sample per each
individual category.

For Blind Test 1, this compared the probability of correctly determining a CC plant
sample to the null hypothesis, and the probability of correctly determining a non-CC plant

sample to the null hypothesis.

Hop — 1 o> 1 " _ #samples correctly determined as CC plant samples
0:P = VS Hat P2y WheTep = # of "true" CC plant samples

# samples correctly determined as non CC plant samples

1 1
Ho:p = 2 Ha: p > E,Where p= # of "true" non CC plant samples
For Blind Test 2, this assessed how many proposed identifications matched the true

identification for each unknown sample. In other words, the probability of correctly identifying

a plant for each unknown sample will be compared to the null hypothesis of H, = X For

14’
example, suppose there were 24 unknown samples whose true identification is A. boehmianum,
and the proposed identification for 20 of these samples was A. boehmianum while the remaining

4 were identified incorrectly. The 20/24 are compared to the null hypothesis of 1/14, and the null

hypothesis can be rejected (g > 1—14 ;Hy > 1—14). This was repeated for the other 13 plants.
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2.10.3.3 Data Presentation

The results of the blind tests are presented in a contingency table that compares the
proposed identifications of the unknown samples to their actual identifications.

Figure 8. Example Contingency Table #1.

Overall Test
p=2=10, Hy > ;
Plant 1 Plant 2 Plant 3 Plant 4 Total Individual Test

Plant 1 4 0 0 0 4 —t_ 10 H 1

Plant 2 0 6 0 0 6 Plant 1 p=y=10 Ha >y
Plant 4 0 0 0 5 5

5

Total 4 6 5 5 20 Plant 3 p=2=10, Hy > ;

—5_ 1

Plant 4 p=:=10, Hy > 7

In this scenario, all of the unknown samples were correctly identified; all proposed
identifications matched the true identifications of the samples.

Figure 9. Example Contingency Table #2.

Overall Test
=2 =10, H, > *
Plant 1 Plant 2 Plant 3 Plant 4 Total p= 20 T a > 4
Plant 1 4 2 0 0 6 Individual Test
Plant 2 0 0 0 4 10 f o
Plant 3 0 0 n 0 n Plant 1 p=3=10Ha =7
Plant 4 0 0 ! > 6 Plant2  p=2=0.67, Hy > :
Total 4 6 5 5 20
Plant 3 p= g =0.80, H, > i
Plant 4 p=2=10, H, > ;

In this scenario, all of the Plant 1 and Plant 4 unknown samples were correctly identified
as Plant 1 and 4. In other words, all proposed identifications of the Plant 1 and Plant 4 unknown
samples matched their true identifications. Two of the Plant 2 samples were incorrectly identified

as Plant 1 and one of the Plant 3 samples was incorrectly identified as Plant 4.
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2.10.4 Blind Test Sample Size Calculation

A minimum sample size for both blind tests was determined using the following code

inputted into SAS (Statistical Analysis System):

proc power;

onesamplefreq

power=0.95

ntotal=.

nullp=0.0625

proportion=.25

test=adjz

method=normal; * uses a normal approximation;
run;

A null hypothesis value of 1/14 was used for “nullp” and a power of “0.95” was used.
The value for “proportion” refers to the “true value” of the alternative hypothesis (Ha). To find a
suitable value for Ha, smaller scale versions of Blind Tests 1 and 2 were conducted, named “Pre-
Blind Test 1” and “Pre-Blind Test 2”, respectively. The probability found from the Overall Test
in these smaller scale blind tests were averaged and used as the “proportion” value to determine a

suitable sample size for the larger-scale blind tests.

2.10.4.1 Pre- Blind Test 1

The two cardenolide-containing plants used were N. oleander and T. peruviana while the
two non-cardenolide-containing plants used were H. arbitufola and T. baccata. C. odollam and
P. laurocerasus served as positive and negative controls, respectively and were prepared at 10
mg/mL. N. oleander and T. peruviana were prepared at their optimal concentrations found
during validation. The resulting probabilities from the “Overall Test” were averaged and used as

the “proportion” value (Ha) in the SAS formula discussed above to solve for sample size.
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2.10.4.1.1 Using “High” Ion Grouping

Cardenolide-containing

Non-cardenolide-containing (True)

(True)
Cardenolide-containing 16 0
(Proposed)
Non-cardenolide-containing 0 16
(Proposed)

Overall Test: % = 1.00

2.10.4.1.2 Using “Medium” Ion Grouping

Cardenolide-containing

Non-cardenolide-containing (True)

(True)
Cardenolide-containing 16 0
(Proposed)
Non-cardenolide-containing 0 16
(Proposed)

Overall Test: % =1.00

2.10.4.1.3 Using “Low” Ion Grouping

Cardenolide-containing

Non-cardenolide-containing (True)

(True)
Cardenolide-containing 16 0
(Proposed)
Non-cardenolide-containing 0 16
(Proposed)

Overall Test: 2—2 = 1.00

2.10.4.1.4 Using “Genin” Ion Grouping

Cardenolide-containing

Non-cardenolide-containing

(True) (True)
Cardenolide-containing 16 0
(Proposed)
Non-cardenolide-containing 0 16
(Proposed)

Overall Test: z—z = 1.00
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2.10.4.2 Sample Size for Blind Test 1

Ha probability determined from Pre-Blind Test 1:

OverallHigh fons T OverallMedium fons T Overa”Low fons T 0verallGenin Ions
4

= 1.00

Sample Size Calculation:

The POWER Procedure
Z Test for Binomial Proportion with Continuity Adjustment
Fixed Scenario Elements
proc power; Method Normal approximation
onesamplefreq Null Proportion 0.5
power=0.95 - -
ntotal=. Erhilel 0.99
nullp=0.50 Proportion
proportion=0.99 Nominal Power 0.95
test=adjz Variance Estimate Null Variance
method=normal
run; Number of Sides 2
Alpha 0.05
Computed N Total
Actual Power N Total
0.989 8

2.10.4.3 Pre-Blind Test 2

A total of 18 unknown samples were prepared, where each plant was represented at least
once and N. oleander, A. boehmianum, O. fimbrimarginatum, and A. fascicularis were
represented twice. One sample of N. oleander and H. arbitufola each served as positive and
negative controls, respectively. All samples were prepared as they were during validation at their
optimal concentrations. The resulting probabilities from the Overall Test were averaged and

input as the “proportion” value in the SAS formula discussed above to solve for sample size.
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2.10.4.3.1 Using “High” Ion Grouping

True ID

A. boe

A. obe

A. ole

A. soc

A. cur

A. fas

A. spe C. mac

C. odo

C. maj

D. pur

N. ole

O. fim

T. per

Proposed Total

Proposed ID

A. boe

2

A. obe

2

A ole

A. soc

A. cur

A. fas

A. spe

C. mac

C. odo

C. maj

D. pur

N. ole

O. fim

T. per

2.10.4.3.2 Using “Medium” Ion Grouping

True Total

18

0 l 17—0944
verall: 7= =0.

True ID

A. boe

A. obe

A. ole

A. soc

A. cur

A. fas

A. spe C. mac

C. odo

C. maj

D. pur

N. ole

O. fim

T. per

Proposed Total

Proposed 1D

A. boe

2

A. obe

2

A. ole

A. soc

A. cur

A. fas

A spe

C. mac

C. odo

C.maj

D. pur

N. ole

O. fim

T. per.

True Total

18

0 l: 18—100
verall: 72=1.

2.10.4.3.3 Using “Low” Ion Grouping

True ID

A. boe

A. obe

A. ole

A. soc

A. cur

A. fas

A. spe C. mac

C. odo

C. maj

D. pur

N. ole

O. fim

T. per

Proposed Total

A. boe

2

A. obe

2

A. ole

A. soc

A cur

A. fas

A spe

C. mac

Proposed 1D

C. odo

C.maj

D. pur

N. ole

O. fim

T. per

True Total

18

0 l: 17—0944
verall: 72=0.

2.10.4.3.4 Using “Genin” Ion Grouping

True ID

A. boe

A. obe

A. ole

A. soc

A. cur

A. fas

A spe

C. mac

C. odo

C. maj

D. pur

N. ole

O. fim

T. per

Proposed Total

A. boe

A. obe

A. ole

A. soc

A. cur

A. fas

A. spe

C. mac

Proposed ID

C. odo

C.maj

D. pur

N. ole

O. fim

T. per

True Total

18

18
Overall: — = 1.00

18
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2.10.4.4 Sample Size for Blind Test 2

Ha probability determined from Pre-Blind Test 2:

OverallHigh Ions + Overa”Medium Ions + Overa”Low Ions + OverallGenin Ions
4

= 0.972

Sample Size Calculations:

The POWER Procedure
Z Test for Binomial Proportion with Continuity Adjustment
Fixed Scenario Elements
broc bowers Method Normal approximation
onesamplefreq
power=0.95 Null Proportion 0.07143
ntotal=. Binomial Proportion 0.972
nullp=0.07143
proportion=0.972 Nominal Power 0.95
test=adjz Variance Estimate Null Variance
method=normal -
run; Number of Sides 2
Alpha 0.05
Computed N Total
Actual Power N Total
0.994 2

2.10.4.5 Sample Sizes Used

In each smaller-scale blind test, the success probability was extremely high. Thus, the
sample sizes determined on SAS were incredibly low. However, to be conservative and for
redundancy, the actual sample sizes used for each blind test were much larger than needed
according to the calculations. Blind Test 1 had a total sample size of 32 samples, which is the
same number of samples as used in the Pre-Blind Test 1, whereas Blind Test 2 had a total sample

size of 105 samples.
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3.1 Standards

3. Results

lons of interest and their exact masses (m/z) were determined from HPLC-HRMS

analysis of the standards. The characteristic product ions discussed earlier, which exhibit a

successive loss of 18 m/z, were observed in the standards. The exact masses of these ions were

then recorded (Table 9). lons corresponding to cardenolide genins were also observed and

recorded from the analyzed standards and from the literature. The ions were then grouped by

mass into “high,” “medium”, “low”, and “genin” (Table 10). These groupings were then used to

identify the unknown samples in the blind tests.

1 757 NL: 2.12E7
\ miz= 577 3313-577.3429 F: FTMS
= Full ms [75.0000-1125.0000] MS
o / \\ 7.66
2 757 NL- 1.93E5
A miz= 375.2485-375.2661 F- FTMS
f\ Full ms [75.0000-1125.0000] MS
50 / \
[\
o Mot
757
100 2 o
‘\‘ MS
50 _ I\ 759
7.55 f 5 8.12
] YER A
74 M
mg 758
E A miz= 339.2276-339.2344 F- FTMS
[\ Full ms2 400.0000@Ncdd0.00
%0 / \ [5 0-750.0000] MS
fi A
o T T T T T T T T T T T T T T
70 74 72 7.4 75 76 7.7 78 79 8.0 8.1 82 83 84 85
Time (min)
RT 457-574 SM 38
100- S NL: 7.81E6
N AN miz= 551 2806-551 2862 F- FTMS + p ESI Full ms [75.0000-1125.0000]
2 497 3 MS
vo‘o 514 NL- 1.63E5
i 783 miz= 387 2146-367 2184 F- FTMS + p ESI Full ms [75.0000-1125.0000]
Ms
/ "\
100 NL O
¥ miz= 387 2146-387 2184 F- FTMS + p ESI Full ms2
400.0000@Nca40.00 [50.0000-750.0000] MS
o 54 NL: 6.21E5
v \ miz= 360 2030-369 2066 F- FTMS + p ESI Full ms2
7 X 400 0000@NC40.00 [50.0000-750.0000] MS
% Ly r NL: 9 88E5
- N\ miz= 351 1921-351 1057 F: FTMS + p ESI Full ms2
/ €d40 .00 [50.0000-750.0000]
509
= 514 NL
100 ~ mz= 333 1823-333 1857 F- FTMS + p ESI Full ms2
/ A 1400.0000@Ncd40.00 [50.0000-750.0000] MS
T T T T T T
46 a7 48 a9 50 51 52 53 54 55 56 57
Time (min)

Figure 11. lons observed in Convallotoxin Standard.
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RT:564-651 SM 38

i 590 NL 1.00E7
/’\ m/z= 540 3010-549.3064 F- FTMS + p ESI Full ms
N B
S Y [75.0000-1125.0000] MS
200 555 NL 1.08E6
/’\ miz= 387 2120-387.2167 F FTMS + p ESI Full ms
7 [75.0000-1125.0000] MS
103 % NL 4 70E4
’\ miz= 387 2128-387 2166 F. FTMS + p ES! Full ms2
\. 400.0000@hcd40.00 [50.0000-750.0000]
100 5% NL 7.09E5
/N m/z= 369 2026-369 2062 F FTMS + p ESI Full ms2
A 400.0000@hcd40.00 [50.0000-750.0000) MS
100 560 NL- 1.31E6
/"‘\ m/z= 351 1923-351.1959 F FTMS + p ESI Full ms2
/ N 61 400.0000@hcd40.00 [50.0000-750.0000) MS
100 599 NL 3.39E5
m/z= 333 1820-333 1854 F FTMS + p ES| Full ms2
400.0000@hcdd0.00 [50.0000-750.0000) MS
04 0 T TTT T T T T T T | SLLIL B TrTrTTT TrTrTrTrT 7S T &
565 570 575 580 585 590 595 600 605 610 615 620 625 630 635 640 645 650
Time (mn)
RT 607-694
100 656 NL 261E7
] z= 375,2500-375.2547 F. FTMS + p|
1 ES| Full ms [75.0000-1125.0000) MS
50
=4 \ 663 6.72
- (3] NL 02068
& 10 \ nvz= 357 2300-357.2426 F. FTMS + p
H / \ €51 Full ms2 400 0000@Ncd40 00
[60.0000-750.0000) MS
2 so- / \
£ ¢ %
& e NL 3 18€6
100 M\ mz= 339 2301-330 5 F FTMS + p
3 pi ESI Full ms2 400 0000@hcd40.00
/ [50.0000-750.0000] MS
504
/ \
/
0 T T T T T T T T T T : TN T T T T T L5 4 2 T T } S
610 615 620 626 6.30 635 640 645 650 656 660 666 670 675 6.80 685 690
Time (min)
RT.6.42-7.77 SM: 3B
i 713 NL: 3.3386
miz= 787 4165-787 4243 F: FTNS + p ESI Full ms
50 [75.0000-1125.0000] MS
100 713 NL: 3.78E6
m/z= 635.3729-635.3793 F- FTMS + p ESI Ful ms
50 [75.0000-1125.0000] MS
s 712 NL: 2.57E5
m/z= 375.2495-375.2533 F: FTMS + p ESI Full ms2
50 400.0000@hcd40 .00 [50 0000-750.0000] MS
it 712 NL: 2.20E5
miz= 357 2300-357 2426 F: FTMS + p ESI Full ms2
50 400.0000@hcd40.00 [50.0000-750.0000] MS
%%, 742 NL: 6.64E5
nvz= 339 2287-339.2321 F. FTMS + p ESI Full ms2
50 400.0000@hcd40.00 [50.0000-750.0000] MS
T T T T T T T T T T T T
65 66 67 68 69 70 71 72 73 74 75 76 E i 4
Time (min)

Figure 14. lons observed in Digitoxin Standard.
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RT 476-551

S 504 NL: 1.38E7
m/z= 391.2425-391.2503 F: FTMS + p ESI
= Full ms [75.0000-1125.0000] MS
512
it NL: 2.05E6
mz= 337.2112-337.2180 F- FTMS + pESI
Full ms2 400.0000@hcd40.00
50 [50.0000-750.0000] MS
i NL- 1.01E6
miz= 355.2216-355.2288 F: FTMS + p ESI
Full ms2 400.0000@hcd40.00
50 50.0000 MS
16 NL- 1.62E5
miz= 373.2322-373.2396 F: FTMS + p ESI
Full ms2 400.0000@hcd40.00
50 [50.0000-750.0000] MS
-—rTrr-Trrr-rrr e T T T T T T T T T T T T T T T T T T T T
480 485 4.90 495 500 505 510 515 520 525 530 535 540 545 550
Time (min)
RT: 528-6.32 SM: 3B
o0 576 NL: 3.74E6
miz= 803 4140-803.4220 F: FTMS + p ESI Full ms
50 [75.0000-1125.0000] MS
50 576 NL: 2 04E6
"\ miz= 781.4305-781.4383 F: FTMS + p ESI Full ms
50 / \ [75.0000-1125.0000) MS
N
"8 575 NL: 8 64E4
m/z= 373.2315-373.2363 F FTMS + p ESI Full ms2
50 400.0000@hcd40.00 [50.0000-750.0000] MS
45 577 NL: 3.57E5
m/z= 355.2234-355.2270 F- FTMS + p ESI Full ms2
50 400.0000@hcd40.00 [50.0000-750.0000] MS
100 5.0 NL: 4.58E5
m/z= 337 2128-337 2162 F: FTMS + p ESI Full ms2
50- 400.0000@hcd40.00 [50.0000-750.0000] MS
T T T T T T R—r——" T T Mataaiions) ]
63 54 55 56 57 58 59 60 6.1 62 63
Time (min)
RT:530-6.46 SM: 3B
i 580 NL 417E5
/2= 803 4616-803 4696 F- FTMS + p ESI Full ms
50 [75.0000-1125 0000] MS
100 580 NL: 5.76E5
m/z= 781 4810-781.4888 F- FTMS + p ESI Full ms
50 [75.0000-1125.0000] MS
e 580 NL: 1.40E7
miz= 373.2339-373 2377 F: FTMS + p ESI Full ms
50 [76.0000-1126.0000] MS
595 599
100-
50
¥ N 6.08
1 2163 F
3 ’ 40.00 [50.0000-7
T T T T T T T T T T T T
53 54 55 56 57 58 59 60 61 62 63 64
Time (min)
RT 590-7.14
1004 658 NL 461E7
miz= 535.3211-535.3310 F: FTMS + p ESI
= Full ms [75.0000-1125.0000] MS
n 6.43 6.45 669
100 NL: 1.22E6
miz= 375.2473-375 2540 F- FTMS +p ESI
Full ms2 400.0000@hcd40.00
50 50.0000-750.0000] MS
NL- 3.55E6
1003 miz= 357 2369-357 2441 F- FTMS + p ESI
Full ms2 400.0000@hcd40
03 [50.0000-750.0000] MS
644
=3 NL 6.01E6
miz= 339.2267-339.2335 F: FTMS + p ESI
Full ms2 400.0000@hcd40.00
503 50.0000-750.0000] MS
608 610
T T T T T T T T T T T T
60 61 62 63 64 65 66 67 68 69 70 71
Time (min)

Figure 18. lons observed in Neriifolin Standard.

38




Table 9. Summary of lons of Interest found from standards and literature.

Nominal Observed Delta Calculated Elem. Mass Range Examples of cardenolides
m/z (measured) o m/z Comp. for EICs in the that exhibit designated
m/z pp [M+H]* present study ions
Oleandrigenin
433 433.2577 -1.846 433.2585 Cas5H3606 433.2553 — 433.2597 (Singh et al. 2021)
259 Strophanthidin,
405 405.2302 (m-mu) Calotropagenin
405.2272 C23H3306 405.2244 — 405.2284 (Kanojiya et al. 2012)
405 405.2250 -4.109 Convallotoxin, Cymarin
391 391.2464 -3.912 391.2479 Ca23H3505 391.2441 - 391.2481 Digoxigenin/Digoxin
375 375.2512 -3.720 Ca23H3504 375.2503 — 375.2541
375.2530 T
375 375.2507 | -6.039 CaaH3s04 |  375.2508 - 375.2546 Digitoxigenin/Digitoxin,
357 357.2407 | -A819 3572424 | CxHuOs | 357.0407 — 357.2443 Cerberin, Neriifolin
339 339.2304 | 4353 | 3392319 | CesHsiO2 [ 3392301 339.2335
373 373.2359 -3.928 373.2373 Ca3H3304 373.2351 - 373.2389 Digoxiggnin{Digoxin,
355 355.2252 -4.367 355.2268 C23H3103 355.2250 — 335.2286 Gitoxin,
Oleandrin/Oleandrigenin,
337 337.2146 -4.676 337.2162 Ca3H2002 337.2144 - 337.2178 (Singh et al. 2021)
369 369.2052 -2.508 369.2060 Ca23H2004 369.2042 — 369.2078
351 351.1941 -3.933 351.1955 C23H2703 351.1936 — 351.1972 Convallotoxin, Cymarin
333 333.1837 -3.711 333.1849 Ca3H2502 333.1826 — 333.1860
-2.693 C23H3104 371.2198 — 371.2236
371 371.2207 371.2217 Al5Adynerigenin
353 353.4 - 353.2111 C23H2903 353.2093 — 353.2129 (Singh et al. 2021)
335 335.2 - 335.2006 | C,gH,;0, | 335.1983 - 335.2017 '

*Difference between observed mass and the calculated mass in ppm units for the elemental composition formula.

Table 10. lon Groupings used for Blind Tests. Grouped by mass.

Grouping

m/z range

m/z (nominal)

“High”

369 — 375

375
373
371
369

“Medium”

351 — 357

357
355
353
351

“LOW”

333 -339

339
337
335
333

“Genins”

375—-433

433
405
391
375
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3.2 Exemplary Extracted lon Chromatograms of Each Plant

Below are exemplary Extracted lon Chromatograms (EICs) at the select ions for each plant
sampled. Included are notable peaks characteristic to a particular plant and the retention times at
which they occur. This was determined from observations made at the select ions from the six
replicates analyzed for each plant. While the retention times of the peaks remained consistent,
the peak intensities varied among different samples of the same plant. Still, there were peaks
whose intensities maintained a constant ratio over other peaks in the same chromatogram.

Exceptional peaks like these are indicated in bold font.
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3.2.1 Adenium boehmianum

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

100, 608 NL: 8 94E5
m/z= 369.2042-369 2078 F: FTMS + p
ESI Full ms [75.0000-1125.0000] MS
= 230126-14_230126165526 A
50 i boehmianum (230123) 7mgmL #2
434 461477 485 492 499 505 531 541 549 564 579 588 599 629 647 668 688 701712 733 7.30 762770 794 801 819
100 620 NL: 2.57E5
miz= 351.1936-351.1972 F: FTMS + p
ESI Full ms [75.0000-1125.0000] MS
230126-14_230126165526 A
50 550 560 27 boehmianum (230123) 7mgmL #2
493 503 705 7 7.60 7.82
4% 461 478 484 i 512 532 05 724 739 791 go3 827
G0 (3 NL: 6.54E4
miz= 333.1826-333 1860 F- FTMS +p
620 ESI Full ms [75.0000-1125.0000] MS
230126-14_230126165526 A
504 - 2o i - boehmianum (230123) 7mgmL #2
7.76 4
504 511 514 547 552567 571 % en 630 654 653 76 oo 768 7.80
ol 7
44 46 48 50 52 5.4 56 58 6.0 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.91-4.93 Peak present for all ions. 6.19-6.21 Major peak for all ions.
Adequate abundances (> E5) for ions 369 and 351, where 5.48 - 5.50, " P Major peak in ion 333.
the abundance for ion 333 is typically the lowest. 5.68-5.70 Minor peaks present in ion 351. 6.25-6.27 May appear as major peak in ion 351.
Chromatographic peak shapes may appear jagged. . L .60 — 6.62 . L
graphic p a Y appear jagg 6.08-6.10 Major peak in ion 369. g sg B g 35' Peaks most prominent in ion 351, 333.
lons 371, 353, 335 m/z
RT 427-829 SM 3B
100 678 N 8 47E6
) mz= 371.2198-371 2236 F. FTMS
650 \ + pESI Full ms
I [75.0000-1125.0000] MS
50 566 506 ’\ 674 22110402 A boeh (220928
A 1
N 633 \ &
442 454 460 483 488 498 544 528 534 551 573 583 / 613 ",3\_// \ 557/ N6 695 717 727 732 744 758 786 773 795 800 815
N 134E7
- miz= 3532003353 2120 F FTMS
+ pESI Ful ms
[75 0000-1125 0000 MS
50+ 651 221104-02 A. boeh (220028)
N\ GmgmL #1
] 437 456460 471 483 49 504 519528 533 /\ 668 581 506 614 633 758 774 784 706 811 828
NL 1 45E6
o mz= 335 1983-336 2017 F- FTMS
‘-, +pESIFUlms
\ 5.0000-1126 0000] MS
% ‘ \ 22110402 A boeh (220928)
551 . |\ Gmgm. #1
aso 472 487 4 547527 sm A 5%  6u 6% 662 | - 763 775 790 796 803 819
lv-l 4'6 IYB 50 52 54 SVD 6'2 66 és 76 7'6 80 B'Z
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
5.50 - 5.52 Present in all ions. Most prominent in ions 353, 335. 6.49 - 6.51 Present in all ions. Most prominent in ion 371.
Clean EICs, with very low baseline and little to no noise . . . L Major peak in all ions.
for ions 371, 353. Noisier spectrum for ion 335. Strong 5.55-557 Present in all ions. Most prominent in ion 371. 6.73-675 May appear unresolved from 6.78 — 6.80 peak in ion 371.
abundances (=E6) for all ions. Good peak shape. 5.95-5.97, . . . L Present in all ions. Most prominent in ion 335.
6.32-6.34 Present in all ions. Most prominent in ion 371. 6.90-6.92 May appear unresolved from 6.73 3- 6.75 peak in ion 335.
lons 373, 355, 337 m/z
RT 427-820 SM 38
005 695 NL 1.46E9
\ miz= 373 2351-373 2389 F- FTMS
+pESI Fullms
560 \ (75 0000-1125 0000) MS
50+ 221104-02 A boeh (220028)
604 \\ BmgmL #1
438 456 467 483 4% 519 526 536 J N\ 5% 5078 618627 643 654 666 683 737 7.36 743 751 765 7.73 783 7.96 803 812
100- NL 1.36E8
] miz= 355 2250-355 2286 F- FTMS
+p ESI Full ms
560 T [75 0000-1125.0000] MS
%0 581 1 221104-02 A boeh (220928)
= 6mgmL #1
498 g 5 604 627 \
437 447 462 468 475 480 5.19 526 552 Lh_/ 597 619 "< 645 665 672 686 . 7.33 742 751 768 7.75 782 796 804 822
- 595 N 4.31E7
100+ 717
581 miz= 337 2144-337 2178 F FTMS
+ p ES| Full ms
560 [75 0000-1125 0000] MS
507 221104-02 A boeh (220928)
8 83 aos 627 BmgmL #1
432 445 456 467 478 490 519 526 / \ 552 597 619 N\ 642 666 672 682 X 739 751 757 767 7.76 796 804 818
l'-i .1'5 Jrﬂ 570 5‘2 5‘4 5'6 58 S[D 6'2 GIA 5‘6 i 6'& 7,0 7‘2 7'4 7‘6 7‘8 B‘D 8‘2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Clean EICs with very low baseline and little to no noise 533-5.35 Small peak most prominent in ions 355, 337 6.26-6.28 Small peak most prominent in ions 355, 337
across all ions. Strong abundances (=E6) for all ions. 5.59 - 5.61 Medium peak in all ions 6.94 - 6.96 Major peak in all ions
Smooth peak shapes. 5.80 -5.82 Major peak in ions 355, 337 7.16-7.18 Major peak in all ions. Most prominent in ions 355, 337.
lons 375, 357, 339 m/z
RT-427-820 SM 3B
100 749 NL 9 756
] miz= 375 2508-375 2546 F FTMS +
p ESI Full ms [75.0000-1125 0000]
6 MS 221129-03 A boehmianum
50 (221115) 7mgmL #2
50
J 435 475 492 507 513 534 556 570 578 594 617 631 645 664 673 681 731 7.30 765773 788 704 805 817
40D 7.49 NL 9.41E6
Bl miz= 357 2407-357 2443 F FTMS +
p ESI Full ms (75.0000-1125 0000]
MS 22112903 A. boehmianum
50 (221115) 7TmgmL #2
655 &
462 490 500 507 513 534 550 560 572 587 594 602 616 631 645 N 666 688 707 714723 739 L0765 777 701 809 826
100- a0 NL 12567
= miz= 330 2301-330 2335 F- FTMS +
1 | p ES! Full ms [75.0000-1125 0000]
- MS 221129-03 A boehmianum
ot a5 (221115) TmgmL #2
550 [ \ A
437 492 500 507 520 534 572 589 594 605 616 631 646/\666 672 686 700 714721 738 "T85 777 780 796 806 618
-l'l 4'6 J'B 5‘0 5'2 5'4 5'6 5‘8 5'0 6'2 6‘-\ S'& GIB 7'0 7‘2 7'-1 7'6 7'5 8‘0 ﬂl2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Very clean EICs with very low baseline and little to no 5.31-5.33 Small peak most prominent in ions 357, 339. 6.54 —6.55 Major peak in all ions.
noise across all ions. Strong abundances (=E6) for all ions.
Smooth peak shapes for all ions. Very consistent 5.49 -5.50 Peak present in all ions. 7.48-17.50 Major peak in all ions.
chromatograms across replicates.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 3B

100, 749 NL 9.75E6
M/z= 375.2503-375.2541 F FTMS + p ESI
5 Full ms [75.0000-1125.0000] MS 221120-03
50 5o A boehmianum (221115) 7mgmL #2
435 492 507 534 A 556594 631 [|664 7.39 765 773 834 860 877 0.05 0.37 951 063
o 773 NL 22266
miz= 391.2441-301 2481 F FTMS + pES|
8.47 Full ms [75.0000-1125.0000] MS 221129-03
504 695 a2 838 A boehmianum (221115) 7mgmL #2
465 484 508 547 561 600620 625 676 N 744 7% 855 867 904 926 946
100+ 641 NL 1.68E5S
miz= 405.2244-405 2284 - FTMS + p ES|
SRR Full ms [75.0000-1125.0000] MS 221120-03
50 454 4 634 |l 657 720 | 154 A boehmianum (221115) 7TmgmL #2
580 583 62 6.69 . 705
428 f 497 498 542 " 20 800 843 946
100+ a7 NL: 6.50E7
6.28 miz= 433 2553-433 2597 F: FTMS + p ES|
583 Full ms [75.0000-1125.0000] MS 221129-03
50 A boehmianum (221115) 7mgmL #2
490 524 538 565 || 692 643 661  7.07 7.36 748 7.73 805 822 870 8380 008 041 953
— T T T T T T T T T =T
25 30 35 40 a5 50 55 60 65 70 75 80 85 90 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
. . .82 — Present in ion 433 7.16-7.18 ajor peak in ion 43
Strong abyndances (=ES) for a!l ions. Most distinct p_eaks 27 Present in ion 433 748-750 aior peak in ion 37
appear at ions 375 and 433. Noisy EIC for ion 405, without 7 Presentin ion 375 772774 —J—La.or alk in jon 30
distinct peaks, concentrated around 5.80 to 7.50. — - - —J—L—
.94 — Present in ion 391 8.46 -8.48 resent in ion 391
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3.2.2 Adenium obesum

lons 369, 351, 333 m/z

RT-427-829 SM 3B
100+

50
633 634

VAY

5.0: 663 677 10
497 684 701 716 727
468 INAYA VAV /\J\/\/\ AT

6 A m/\\f\n

750
747 762 787
o AN~ Py

568 59M

NL 1.35E5

miz= 369 2042-369.2078 F- FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
221104-04 A. obesum (220928)
emgmL #1

1004

NL: 4.05E4

miz= 351.1936-351.1972 F: FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
221104-04 A obesum (220928)
smgmL #1

ol
NL: 1.4564
100+ 45 828 2= 333 1826333 1860 F FTMS
- 733 . + p ESI Full ms
633 662 715 7.85 [75.0000-1125.0000] MS
50 568 716 8.00 221104-04 A_ obesum (220028)
ﬂ 6mgmL #1
LB B o s e 2 L0 FULAL e A e Sty oty e
44 46 4 50 56 8 60 62 64 68 70 72 74 78 80 82
Time (min)
General Observations RT Observed Peaks
6.09-6.11 Most prominent in ion 369.
Poor EICs; poorly shaped peaks for ions 369, 351. lon 333 does not appear to provide any peaks. B
Inconsistent, inadequate abundances (<E5) for ions 369, 351, 333. lons 369 and 351 do not appear . .
to be present in A. obesum in large amounts. lon 333 does not appear to be present in A. obesum. 6.18-6.20 Most prominent in ion 369.
lons 371, 353, 335 m/z
RT-427-829 SM 38
300 SIS 650 WL 37265
miz= 371.2198-371.2236 F. FTMS
506 + p ESI Ful ms
% [75.0000-1125.0000] MS
21129-05 A obesum (221115
461 462 a8 5% 513 523 549 551 559 621 623 753 gﬂm“? obesum (. )
R 470/,\4 TN /\,W\ 640 6355° 686 704 707 727 735 ,/\752 773 788 807 800
100 NL 3 48E5
650 miz= 353 2003-353 2120 F: FTMS
T 50 7 519 +p ESIFul ms
502 [75.0000-1125.0000] MS
50 514 520523 \ S 22112005 A cbesum (221115)
460 485 582 TmgmL #2
441 450 "“ \ ,\J “B\J \f&ezl\/\sse 707 711 720 734 746 761 774 784 508 811 g1g
‘og NL 12765
574 mvz= 335 1983-335 2017 F: FTMS
+p ESIFul ms
[75.0000-1125.0000] MS
80- 46 a 5 824 22112905 A obesum (221115)
484 518 530 05 sm Tmgml_ #2
£ 442 450 | /\466 /\,\ \/L \/\'\/\\55‘ \:BS JW 63 S 652 670 682 686 608 712 716 758 762 8.00
44 s 60 66 68 70 72 74 76 78 80 82
Tlme unm)
General Observations RT Observed Peaks RT Observed Peaks
5.05-5.08 Present in all ions. 6.49 — 6.51 Major peak for ions 371, 353
:ﬁ%s:';'jgﬁg?c; p?_lzrllg shaped peaks for fons 371, 353, 335. Adequate abundances (2ES) for 5.74-5.76 Major peak for all ions. 7.52-7.54 Most prominent in ion 371.
Y noisy: 5.96 - 5.98 Most prominent in ion 371

lons 373, 355, 337 m/z

RT:427-829 SM. 38

100- NL: 1.51E8
2| miz= 373.2351-373.2380 F- FTMS
+pESI Full ms
601 [75.0000-1125.0000] MS
50+ 230125-09 A. obesum (230123)
i 706 7mgmL #2
427 444 457 468 478 489 619 627 643 651 656 671 721 732 743 752 764 7.71 785 794 802 8.14
1004 NL: 1.71E7
miz= 355 2250.355.2266 F. FTNS
+p ESI Full ms
(75.0000- 1125 0000] MS
50 230125-09 A obesum (230123)
7mgmL #2
437 444 458 467 482 480 499 724 732 741 751 761 781 790 800 8.19
i 507 NL-0.39E5
nmVz= 337.2144-337 2178 F. FTMS
+pESI Fullms
[75.0000-1125.0000] MS
50 230125-09 A obesum (230123)
6.6 45 7mgmL #2
438 444 458 467 482 488 499 S10 659 670 679 724733 743 750 761 7.80 7.87 800 812 826
T T T T T T T T T T T T T T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
5.20-5.22 Major peak in all ions. 5.96-5.98 Major peak in all ions.
Clean EICs with low baseline. Strong abundances (=E6) and smooth peak shapes for all ions. Very 5.41-543 Most prominent in ions 355, 337 6.18 - 6.20 Most prominent in ions 355, 337.
consistent chromatograms across replicates. 5.73-5.75 Major peak in all ions. 6.90 - 6.92 Most prominent in ion 373.
5.83-5.85 Major peak in all ions. 7.05-7.07 Most prominent in ions 355, 337.
lons 375, 357, 339 m/z
RT 427-829 SMm 38
100+ NL 214E8
ma2= 375.2508-375.2546 F FTMS
+ p ESI Full ms.
645 [750000-1125.0000] MS
0 221104-04 A obesum (220928)
49 606 629 654 741 748 Py
462 477 490 A 511 527 5325 578 587 e A\ 673 684 700700 720 733 A~ 765774 781 792 803 820
i [T NL 226E8
] miz= 357.2407-357 2443 F FTMS
+ pESIFull ms
553 \ [75.0000-1125.0000] MS
s0 \ 221104-04 A odesum (220928)
4 6 a8 \ 741 748
445 456 462 481 A 515527 5 . 570 586 606 620 N\ 653 665 673 686 697 702 720 )~ 763 774 787 796 807 813
553 645 NL 25268
100+
mz= 330 2301-3390 2335 F FTMS
i\ + pES! Full ms
(75 0000-1125 0000] MS
50 221104-04 A obesum (220028)
% 532 606 b 654 741 748 GmomL #
o 486 462 481490 N\ 518 527 ° 543 \_570 587 ~ 620 /\ /] ’ 671 681 698 708 720 /NN 764 771 761 795 807 813
y T T T T T T Y f T T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.98 -5.00 May appear as major peak in all ions. 6.44 - 6.46 Major peak in all ions.
Very clean EICs with very low baseline. Strong abundances (>E6) and smooth peak shapes for all 5.52 -5.54 Major peak in all ions. 7.40 -7.42 Present in all ions.
ions. Very consistent chromatograms across replicates. . K R . .
Y 9 P 6.28-6.30 Small peak present in all ions. 7.47-7.49 May appear as major peak in all ions.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

— 554 NL: 1.48E8
m/z= 375.2503-375.2541 F: FTMS + p ES|
E 6.45 Full ms [75.0000-1125.0000] MS
50 654 230125-00 A. obesum (230123) 7mgmL #2
224 235 284 304 330 376 419 463 480 499 533 587 605 6.30 677 700 7.19 "M 753 779 502 820 846 866 899 943 955
T NL: 2.97E6
m/z= 301.2441-301.2481 F: FTMS + p ES|
5.10 Full ms [75.0000-1125.0000] MS
50 5 230125-00 A. obesum (230123) 7mgmL #2
3 417 457 483 504 J1523 577 "N 599 626 668 689 700 743 855868 924039 086
1004 6.40 6.43 NL: 2.70E5
] m/z= 405.2244-405.2284 F: FTMS + p ES|
o Full ms [75.0000-1125.0000] MS
= it 656 738 753 230125-00 A. obesum (230123) 7mgmL #2
] 436 466 493 510 514 565 621 6% 733 ) - 158795 831 573886 gos 950 082
oo 542 NL: 1.62E7
miz= 433.2553-433.2507 F: FTMS + p ES|
1 Full ms [75.0000-1125.0000] MS
504 7.07 230125-09 A. obesum (230123) 7TmgmL #2
1 574 583 6.27
212 230 278 3.07 3.24 3.70 463 489 6.01 6.38 690/\720 743 760 808 822 872 891 911 942 979
L o o e e R I B o e e et e e T T
25 3.0 35 40 45 5.0 55 6.0 65 7.0 75 8.0 85 20 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
. 5.09-5.11 Present in ion 391. 6.53 —6.55 Present in ion 375. May appear unresolved from 6.44 — 6.46 peak.
>| = n —
Strong (2E6) to adequate (2E5) abundances for all ions. 541543 | Major peak in ion 433, 7.06-7.08 Present in ion 433,
Most distinct peaks appear at ions 375 and 433. Noisy EIC 553 5.55 Maior peak in jon 375 7773 Major peak in fon 391
for ion 405, without distinct peaks, concentrated around - - M_al’or peak ion 375' - - fajor p -
6.20t0 8.00. 6.44—6.46 Jor pe 8.45- 847 Present in ion 391.
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3.2.3 Adenium oleifolium

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

100+ 702 NL: 6.53E4
802 Im/z= 369 2042-369 2078 F- FTMS +
545 598 p ESI Full ms [75.0000-1125.0000]
- i ser oY 629 D MS 221120-07 A oleifolium
50 — 542 581 628 e 722 L (221115) Tmgm_ #2
473 483 400 530 534 553 6.14 6.88 712 ﬂ;\m 775 803 810
: x 7 7.88 .
AT N A n fin A\ pVA AR A RN A
166 NL: 3.78E4
miz= 351.1936-351.1972 F- FTMS +
p ESI Full ms [75 0000-1125.0000]
MS 22112907 A_ oleffolium
50 (221115) TmgmL #2
765 788 800 807 527
G N 6.21E3
592 miz= 333.1826-333 1860 F FTMS +
811 ES| Full ms [75.0000-1125.0000]
677 8.01 S 221120-07 A oleifolium
50 (221115) 7mgmL #2
L L ot e s B e Bt S St st e S Sy e e
48 52 54 56 58 60 62 6.4 66 68 7 72 7.4 76 8 80 82
Time (min)
General Observations RT Observed Peaks
Poorly shaped peaks and noisy baseline. Inconsistent peaks across
replicates. Poor abundances_(ES - Eft) f_or aI_I ions. lons 369 and 351 5.05_5.07 Present in 369, 353.
do not appear to be present in A. oleifolium in large amounts. lon
333 does not appear to be present in A. oleifolium.
lons 371, 353, 335 m/z
RT . 427-820 Sm 38
a0 65 NL 5 81E5
ot N 2= 371 2106-371 229 F FTMS +
1 667 p(iarunm\n'noro-'" 0000]
=3 507 g A 12007 A oRestokum
o | N0 o /\ 5) TmgmL #2
\ . 1279,
1 430 430462 7 VAPl Be- 21w 187 775 784 79 805 82
B = WL 8.92E5
Bl \ mz= 353 2003-353 2129 F FTMS +
3 \ P ESI Full ms (75 0000-1125 0000
4 58 \ MS 22112007 A oleifolum
o] A 591 55 (221115) TmgmL #2
i 504 5 D,, = / \ 6 643
olam e g2472 48 5~ A N o) \ 761 764 775 793
‘DO = - 640 NL 2 65E5
3 mvz= 335 1983-335.2017 F FTMS +
| DESIFuIImsW’CQ\.‘U' 'S5 0000]
o 466 483 4 5025 \ 714 716 764 788 707 807 829
41 Jrﬁ 45 'J‘U 82 2 72 74 7'6 78 BVU 2
Tme (mn)
General Observations RT Observed Peaks RT Observed Peaks
Adequate abundances (=E5) but poor peak shapes and noisy 5.80 -5.82 Can appear as a major peak in all ions. 6.09-6.11 Major peak. Most prominent in ions 353, 335.
baseline. 5.90 -5.92 Small peaks present in all ions. 6.49 - 6.51 Most prominent in ion 371.
lons 373, 355, 337 m/z
RT.427-820 SM 38
100 6062 N 111E8
miz= 373 2351-373 2380 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 221120-06 A oletfolium
so- (221115) 7mgmL #1
584 &
430 446 456 466 485492500 519 529 543 554 561 574 SB7 60 625 644 652 661 668 676 7“7“3 732 744 752 760 771 787 793 807 821
100 92 NL 728E6
3 miz= 355 2250-355 2286 F- FTMS +
‘ p ESI Full ms [75.0000-1125 0000]
707 MS 22112006 A_ olesfolium
50+ 58 ? \ 71 (221115) 7TmgmL #1
492 505 \ 5% 5B Tse1 A 676 \/\ 725 748
430 445 458495 a5 N\ N 312 | \53F j\f;/\/ o L /\_ 645652661~ , 732 755 771 788 800 805 828
100 NL 373E6
] f\ miz= 337 2144-337 2178 F FTMS +
e p ESI Full ms [75.0000-1125,0000]
\ _— MS 221129-06 A oleifolium
50~ o 608 528 — \ (221115) 7TmgmL #1
2 605 N A 726
430 aa5 460 X o N\ NE2_) S\ \&¢ emew N\ \/ 22 7‘””“”7160 L7a 798 824 829
T T T T T T T T T
a4 45 48 50 52 54 58 80 62 64 66 63 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.89-4.91 Small peaks present in ions 355, 337. 5.72-5.92 Series of 3 peaks, most prominent in ions 355, 337.
Clean EICs with low baseline. Strong abundances (=E6) for all 5.03-5.05 Small peaks present in ions 355, 337. 6.91-6.93 Major peak in all ions.
ions. Consistent chromatograms across replicates. 5.26-5.28 Major peak for ions 355, 337. 7.04-7.06 May appear unresolved from 6.91 — 6.93 peak in ions 355, 337.
5.58 —5.60 Small peaks present in ions 355, 337. 7.17-7.19 Most prominent ion ions 355, 337.
lons 375, 357, 339 m/z
RT. 427-820 SM 38
100- 749 NL 9 69E7
741 miz= 375 2508-375 2546 F- FTMS +
A p ESI Full ms [75.0000-1125.0000]
MS 221129-06 A oleifoum
50- 551 g g 634 (221115) 7Tmgmi. #1
"\ 576 593 654 ot
441 452 462 474 483 501 513 523 534 567 ° /\sn? 613 647 664 676 682 701 /N 719 733 N 784 793 804 814
749 NL 8.93E7
miz= 357 2407-357 2443 F FTMS +
741 p ESI Full ms [75.0000-1125.0000)
A MS 221129-06 A olesfollum
/\ \ (221115) 7mgmL #1
551 634 \\
441 457 474 483 492 501 513 527 534 . 572 577 594 599607 616 _/\_ 646 654 667 684692 0 718 73 \ 7.73 783 793 806 821
NL 1.17E8
‘00_4 741 mz= 339.2301-330.2335 F FTMS +
3 P ESI Full ms [75.0000-1125 0000]
50 MS 221129-06 A olesfolium
5 B 5/5\,, 555 i v (221115) 7Tmgmi #1
1 430 454 462 475 482 492 501 513 523 534 “\_ 566 576 50 5% 607615 /\ 646 854 665675 603 18 777 786 795803 821
44 -1‘6 4'8 5'0 5‘2’ 5‘4 5‘5 5‘8 | 6'0 6‘2 64 6‘6 GIG 7‘0 -l 7'8 8'0 8‘2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Small peak present in all ions. May appear . .
.50 - 5. N .08-7. m 3
5.50 -5.52 unresolved from 5.54 — 5.56 ion. 7.08-7.10 Small peak present in all ions.
Clean EICs and low baselines. Strong abundances (=E6) and Small peak present in all ions. Major peak in all ions. May appear unresolved from 7.48 —
: ; 5.54 -5.56 7.40-7.42
smooth peak shapes for all ions. Very consistent chromatograms May appear unresolved from 5.50 — 5.52 peak. 7.50 peak.
across replicates. . . j i ions. 40 —
pl 5.98_6.00 Small peak present i all ions. 7.48-750 Major peak in all ions. May appear unresolved from 7.40
7.42 peak.
6.33-6.35 Medium peak present in all ions.

45




lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 38

o 748 NL: 1.92E8
E 549 741 m/z= 375.2503-375.2541 F- FTMS + p ESI
E 53 3 Full ms [75.0000-1125.0000] MS 221104-07
50 soa oo cor A oleifolium (220928) 6mgmL #2
217 262 300 320 365377 428 454 479 500 532 \ % 6.53 g3 771 794 822 847 887 923 953
oo 527 NL: 2 26E7
] m/z= 391.2441-391.2481 F: FTMS + p ES|
i 504 Full ms [75.0000-1125.0000] MS 221104-07
504 490 A oleifolium (220928) 6mgmL #2
] 414 460 481 551 594 606 621 659 690 725768 772 777 822 847 854 894 931 963
461 NL: 6.99E4
1004 468 B4R m/z= 405.2244-405 2284 F: FTMS + p ES|
05 508 543 5644, O42 031 Full ms [75.0000-1125.0000] MS 221104-07
50 536 5 755 A oleifolium (220928) 6mgmL #2
7.58
B 395 58 703 868 913 938
E A AN A A Fo it
=3 5.06 7.05 NL: 1.12E7
E miz= 433 2553-433 2597 F: FTMS + p ESI
E 575 o Full ms [75.0000-1125.0000] MS 221104-07
509 == S e 6 A oleifolium (220928) 6mgmL #2
o 436 450 504 530 7 738 754 807 822 847 896 9.27 042 067
——T T ———— T R T L B L e o e e e AL
30 35 40 45 5.0 55 6.0 65 7.0 75 8.0 85 2.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.89-491 Present in ion 391. 6.26-6.28 Present in ion 433.
5.03-5.05 Present in ion 391. 6.32-6.34 Present in ion 375.
B . L B Major peak in ion 433. May appear unresolved from 6.97 — 6.99
5.26-5.28 Major peak in ion 391. 7.04-17.06 peak and 7.15 — 7.17 peak.
Strong abundances (=E6) for ions 375, 391, and 433. Poor 5.48 -5.50 Present in ion 375. May appear unresolved from 7.04-17.06 Present in ion 375.
- . 5.52 - 5.54 peak.
(=E4) abundance for ion 405. Very clean EIC for ion 391. Present in fon 375. May appear unresolved from
Noisy EIC for ion 405, concentrated from around 4.00 to 5.42-554 552554 - May apps 7.15-7.17 Present in ion 433. May appear unresolved from 7.04 —7.06 peak.
7.55. - — — —
5.74-5.76 Present in ion 433. May appear unresolved. 7.40 -7.42 mzl‘fr peakin ion 375. May appear unresolved from 7.47 - 7.49
597 _5.99 Present in ion 375. 747749 Fr;/;zj‘?r peak in ion 375. May appear unresolved from 7.40 — 7.42
6.05-6.07 Major peak in ion 433.
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3.2.4 Adenium socotranum

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

100, 583 NL: 1.07E5
miz= 369 2042-369 2078 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
485 504 oy R MS 221116-03 A socotranum
50 o 500 536 540 553 568 624 643 658 661 (221115) 4mgmi #2
691 737745 771773 797 1
437 455J\\ /Wwem 747 729 788 7.9 819
VAT, /W\/\ Ay
166 NL: 1.22E5
miz= 351.1936-351.1972 F- FTMS +
p ESI Full ms [75 0000-1125 0000]
654 655 742 MS 221116-03 A_ socotranum
50 6.06 618 621 5375 860 g 692 w12 1% 743 765 784 797 g0g 820 (221115) smgmi #2
440 452 469
749 NL: 2.52E5
. 781
100 ror 7 765 793 o414 817  miz= 3331826-333.1860 F FTMS +
650 714 ESI Full ms [75.0000-1126.0000]
659 g70 686 711 MS 221116-03 A socotranum
50 (221115) 4mgmi #2
441 466 467 482 487
L L B e e L T L i o e e e LA Ao S e s o s o o L i
a4 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Poor chromatogram; poorly shaped peaks and noisy baseline. Inconsistent peaks
across replicates. Inadequate abundances (E4 — E5) for all ions. lons 369, 351, 333 5.82-5.84 Most prominent in ions 369, 351, 333. Smallest peak in ion 333 compared to ions 369, 351.
do not appear to be present in A. socotranum, at least not in large amounts.

lons 371, 353, 335 m/z

RT-427-829 SM 38

100- 660 NL 4 81E6
1 mvz= 371.2198-371.2236 F. FTMS +
3 753 P ESI Full ms (75 0000-1125 0000}
MS 220930-08 A socotranum
S0+ (220928) 4mgmL w1
552
76 603 611
434 442 452 466 480 487 496 595 514522 538 ,\ 669576 600 S 622 63 651 877686 T 7144 722 797 764 770788 808 827
100 NL: 4 4TE6
miz= 353 2093-353 2120 F- FTMS +
P ESI Full ms [75.0000-1125.0000]
- MS 220930-08 A socotranum
504 (220028) 4mgmL #1
552 576 50 503 4599 7.05
a0 455 464 487498 59 514 531838 A SO O N 612623 637 6% ) S AN 726 738 744755 768 783 793 803 821
100+ NL. 2 0566
miz= 335 1983-335.2017 F. FTMS +
p ESI Full ms [75.0000-1125.0000)
8 MS 220930-08 A socotranum
50+ &7 {220928) 4amgmL #1
- 603 \
464 a7 ags 5% 515 53353 652 884 SM0 0% A er2ez e 68X, VNS TR0 T 706 738 75176471 781 797 806 817
T T T 7 T T y T T T T T T T y T T T T 7
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Clean chromatogram and low baseline. Strong abundances (=E6) and smooth peak 5.52-5.53 Present in all ions. May appear as a major peak. 752754 | Most prominentin ion 371.
shapes. Very chrc across 6.59-6.61 Major peak for all ions
lons 373, 355, 337 m/z
RT 427-820 Swm 38
e NL 11SEB
g 574 mzs 3732351373 23680 F FTMS «
N p ESI Full ms [75 00001125 0000]
o MS 220030-00 A socotranum
501 (220928) 4mgmi_ #2
o1 436 450 461 466 484 499 620 648 660 667 §1 770 775 793 600 823
2 oé- * . NL 2 70E8
] miz= 355.2250-355.2286 F. FTMS +
1 p ESt Full ms [75 0000-1125 0000)
5 MS 220030-00 A socotranum
50 (220028) dmgmi. #2
ol 437 465 484 497 510518 53 538 555 563 605614 §20 545 651 660 670 686 722 730 740 7.51 760 7.70 783 802 817 823
% L 1.31E8
e M= 337 2144337 2178 F FTMS +
P ESI Full ms [75 0000-1125 0000)
MS 220030-00 A socotranum
s0d (220928) 4mgmL #2
o1, 436 449 465 484 497 510 518 531 538 55 562 J 593 606614 620 644 550 559513555 N 726 734 741 751 761 7.71 783 706 802 823
T T e v Y T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 8o 82
Time (mwn)
General Observations RT Observed Peaks RT Relevant lons
5.73-5.75 Major peak in all ions. M i ini
) ost prominent in ion 373. May appear
Clean chromatogram and low baseline. Strong abundances (>=E6) and smooth peak 563585 small neak inentin ion 373 6.96 - 6.98 unresglved from 7.01 — 7.03 peé)llk PR
shapes for all ions. Very consistent chromatograms across replicates. 835 mall peak most prominent in ion 373.
5.96 -5.98 Small peak most prominent in ion 373. 7.01-7.03 Major peak in all ions.
lons 375, 357, 339 m/z
RT: 427-829 SM. 38
i 645 NL: 1.54€8
554 miz= 375.2508-375 2546 F: FTMS +
PES! Full ms [75.0000-1125.0000]
MS 220930-09 A socotranum
50 (220928) 4mgmi #2
630
550 598 654 749
428 444 450 468 478 489 499 5.16 533 570 587 601 614 674 686 692 707 741 781 786 800 810 817
100+ 645 NL: 2 80E8
miz= 357 2407-357 2443 F: FTMS +
PESI Full ms (75.0000-1125.0000]
MS 220930-09 A socotranum
3 (220028) 4mgml #2
554 630 740
440 447 457 470 480 480 499 516 533 5.49 571 586 593601 620 654 677 696 709 720 741 1 774 7.94 802 823
P 645 NL: 3.03€8
miz= 339 2301-339 2335 F- FTMS +
P ES! Full ms [75.0000-1125.0000]
554 MS 220930-09 A socotranum
50+ (220028) 4mgmL #2
549 ex 54 120 749
420 480 461 470 478 480 499 516 533 571 587 593600 620 662 674 681 694 709 7.41 75 53 750 802 .10 825
T T e T T T y T Tt e T T T
44 46 a8 50 52 54 56 58 60 2 64 66 68 70 72 74 76 78 80 )
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
553555 Medium peak in all ions. Most prominent in 6.44 —6.46 Major peak for all ions.
Clean chromatogram and low baseline. Strong abundances (=E6) and smooth peak ion 375. May appear as a major peak. 719-7.21 Small peak present in all ions.
shapes for all ions. Very consistent chromatograms across replicates. . . . .
P Y 9 P 6.29 -6.31 Small peak present in all ions. 7.48-7.50 Small peak present in all ions
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

100 645 NL: 1.54E8
554 2= 375.2503-375.2541 F- FTMS + p ES|
" Full ms (75.0000-1125.0000) MS 220930-09
= 630 A socotranum (220928) 4mgmL #2
654 7 7.49
241 260 290 323 335 360 370 411 425 444 478 499 516 "2 593 601 674 M 7.61 8.00 824 857 873 004 924 056
S 772 NL 1.16E7
miz= 301.2441-301 2481 F FTMS + pESI
497 Full ms [75.0000-1125.0000] MS 220930-09
50 10 A socofranum (220928) 4mgmL #2
599 . o0 821
344 304 425 450 465 483 525 538 577 N 29 619 670 694 726 7.45 516 830 847 875906 949 967
-2 549 NL 2.80E5
637 751 2= 405 2244-405.2284 F- FTMS + p ES|
464 658 744 Full ms [75.0000-1125.0000] MS 220930-09
o3 435 4 513 528 ® 668 730 5 A socotranum (220928) dmgmL #2
200 5.0, 179700 833 gy 914915935 g77
100 4 NL: 3.04E8
M/z= 433 2553-433 2597 F: FTMS + p ES|
702 Full ms [75.0000-1125.0000] MS 220030-09
50 A socotranum (220928) 4mgmL #2
226 244 279 291 313 349 364 413 454 485 518 53 56 605 628 660 670 J\ 721 7.41 766 7.83 810 820 853 884 012 031 045
—T T — T T T — T ™ T T
25 30 35 40 45 5.0 55 6.0 6.5 7.0 75 8.0 85 9.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.63 — 4.65 Present in ion 405. 6.02 — 6.6 Bunched peaks (noisy)
Strong (=E6) to adequate (=E5) abundances for all ions. 4.96 — 4.98 Present in ion 391. 6.44 — 6.41 ajor peak in ion 375.
Noisy baseline in ion 405, concentrated around 5.84 to .53 — 5.55 Major peak in ion 375 7.01-7.0: Present in ion 433.
7.56. .73 -5.75 Major peak in ion 433 7.48 -17.50 Present in ion 375.
-5.94 Present in ion 391. 771-7.73 ajor peak in ion 391.
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3.2.5 Asclepias curassavica

lons 369, 351, 333 m/z
RT 427-829 SM: 38
oy 675 NL 2.04E6
Im/z= 369.2042-369 2078 F FTMS +
P ES! Full ms (75.0000-1125.0000]
= MS 230213-02 A_curassavica
50 483 492 a5 (230213) 8mgmL #1
Ras 501 525 536 56500 00 Gpn o0 525 637 653 663 690 7% 706 728 734 747 783 799 810
166 NL- 1.04E6
miz= 351.1936-351 1972 F- FTNIS +
p ESI Full ms [75.0000-1125.0000]
MS 230213-02 A. curassavica
504 (230213) 8mgmL #1
4.4 7.56 8.08 827
g NL: 3.11E5
m/z= 333.1826-333 1860 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
” o MS 23021302 A curassavica
. 582 700 (230213) 8mgmL #1
5 4 6.05
‘WBB 510 536 537 [ \ 857 567J\MG|5 630 643 659 683 /\711
R S o e e S S e e e e S A RSN e S e e e S B e e s S e s s e e s S e e
a4 46 48 50 54 56 58 60 62 64 66 68 7.0 72 7.4 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Series of 4 peaks, with peak at 4.90 — . :
Clean EICs and low baseline. Strong (=E6) to adequate (=E5) 4.58-4.93 4.92 being tallest. 6.04-6.08 Small peak present in all ians.
abundances for all ions. Very consistent chromatograms across 5.50 - 5.52 Small peak present in all ions. 6.74—6.76 Major peak in all ions.
replicates. - - - .
P 5.80-5.82 Small peak present in all ions. 6.99 - 7.01 Small peak present in all ions.
lons 371, 353, 335 m/z
RT:427-829 SM 3B
py 65 NL: 3.45€6
miz= 371 2198-371.2236 F: FTMS +
p ESI Full ms [75.0000-1125 0000]
MS 230213-02 A curassavica
504 (230213) 8BmgmL #1
494 507
430 461457 486 523 548 555 567 570584 508 617 635644653671 670681 706 724 735 774783 803 827
465 675 NL: 2.00E6
100+
miz= 353 2093-353 2129 F: FTMS +
P ESI Full ms [75.0000-1125 0000]
m MS 230213-02 A curassavica
504 494 506 (230213) 8mgmlL #1
. 5 555
429 436 498 i 2 571 579 590 505 6519 638 648 652 660 684 687 708 749 759 771 783 797 803
100~ 465 NL1.01E6
m/z= 335.1983-335.2017 F. FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230213-02 A curassavica
50 4904 6 (230213) 8mgmL #1
481 e
429 458 522 548 555 574 591507 521 635 645 532 663 675 681 7580
T 7 T T T T T T T T T T T T T T T T T
44 46 48 50 52 54 56 58 6.0 62 6.4 66 68 70 72 74 76 78 80 812
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Clean EICs with low baseline. Strong (=E6) to adequate (=E5) 4.64—4.66 Major peak in all ions. 5.05-5.07 Peak present in all ions.
abundances for all ions. Very consistent peaks across replicates. 4.93-4.95 Peak present in all ions. 6.74-6.75 Major peak in ion 353 only.
lons 373, 355, 337 m/z
RT:427-820 SM: 38
100- 4901 NL 1.34E7
miz= 373.2351-373 2389 F- FTMS +
p ESI Full ms [75.0000-1125.0000)
MS 230222-05 A_ curassavica
50 (230215) SmgmL_ #2
483 511
4.59 465 527 535 540 554 567 585 594 6.09 6.15 6.44 657 663 668 703 713 723 7.50 768 779 791 806 821
10 797 NL 2.32E6
miz= 355.2250-355 2286 F. FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230222-05 A curassavica
50- 483 (230215) 8mgmL #2
= 535
432 444 459 47 512 529 550 565 587 600 654 6.63 707 721 747 764 809 828
100 401 NL 2 84E6
miz= 337.2144-337. 2178 F- FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230222-05 A. curassavica
50 483 (230215) 8mgmL #2
511 535 549
451 450 467 L 523 564 6.00 637 648 662 681 736 827
T T U T T y T T T T T T T T T T T T T T
a4 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Very clean EICs with very low baseline. Strong (=E6) abundances for 480484 Small peak present in all ions. May 4.90-4.92 Major peak for all ions.
all ions. Very consistent across replicates. ) ) appear unresolved from 4.90 — 4.92 peak. 5.34-5.36 Small peak present in all ions. Most prominent in ions 355, 337.
lons 375, 357, 339 m/z
RT:427-829 SM:3B
100 516 NL 6.994
] miz= 375 2508-375 2546 F- FTMS +
p ESI Full ms [75 0000-1125.0000]
s 654 MS 23022205 A curassavica
50 508 533 545 546 (230215) Bmgml #2
¥ 628 7.93
a97 561 583 GQQ\_AM 5,3\0 691 704 791 810
00 75 NL 1.10E6
g miz= 357 2407-357 2443 F. FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230222-05 A. curassavica
504 (230215) 8mgmlL #2
499 510 516 5.35 546 5.83 654 662 7.09 720 7.72 783 803
100 NL 1.43E5
m/z= 330.2301-339.2335 F. FTMS +
517 p ESI Full ms [75.0000-1125.0000]
5:34 MS 23022205 A curassavica
504 (230215) 8mgmlL #2
500 545 546 654
489 497 550 590 651\ 660 694 783 801
T T T T ? T T T T T T T T T T T T T Y T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
. . . X 516_5.18 Major peak in ions 375, 339. 7.92-7.94 Major peak in ions 357, 339.
Clean EICs with low baseline but poor, jagged, peak shapes for peaks in " - More prominent in ion 375. : : Appears to be the only peak present for ion 357.
all ions, with the exception of 7.92 — 7.94 peak. Varying at
from strong (=E6), adequate(=ES5), to poor (<ES5). Still, chromatograms Small peak in ions 375, 339.
are quite consistent across replicates. 6.53-6.55 More prominent in ion 375.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:-210-986 SM: 38

100+ 953 NL: 9.20E5
050 miz= 375.2503-375.2541 F- FTMS + p ES|
= Full ms [75.0000-1125.0000] MS 230126-09
50 - A curassavica (230124) BmgmL #2
511519 535 563 610638 52 682 705 732 782705 827 859 864 048] 25
s 1 NL: 6 97E6
492 miz= 391.2441-391.2481 F FTMS + p ESI
Full ms [75.0000-1125.0000] MS 230126-09
50 A curassavica (230124) 8mgmL #2
485 550 832
451 459 5.35 565 618 657 695 7.36 743 823_ 846 355 915 054 084
1005 285 NL: 4.26E6
M/z= 405 2244-405.2284 F- FTMS + p ESI
Full ms [75.0000-1125.0000] MS 230126-09
50] AN 400 A curassavica (230124) BmgmL #2
386 407 420 465 \__504 563 607637541 675 705 736 750 761 7.87 805 853 883 022 035 060
o 570 o NL: 4.80E4
9 miz= 433 2553-433.2597 F: FTMS +p ES|
699 033 04s  Fullms [75.0000-1125.0000) MS 230126-09
50 747 761 798 820 844 = = A curassavica (230124) 8mgmL #2
623 7.16 2 958
531 580 ) 630 692
T T T ™ T T T T T T T T f T T = Ll — T ¥ T i T T T L
25 30 35 40 45 5.0 55 6.0 65 7.0 75 8.0 85 90 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Present in ion 405. May appear unresolved from Major peak in ion 391. May appear unresolved from 7.75 —
. 476 -4.78 7.70-7.72
Strong (=E6) abundances for ions 391 and 405. Adequate 4.84 — 4.86 peak. 7.77 peak.
(=ES5) abundance for ion 375. Poor (=E4) abundance for 4.84_4.86 Major peak in ion 405. 775_7.77 Major peak in ion 391. May appear unresolved from 7.70 —
ion 433. Noisy EIC for ion 433 concentrated around 6.22 to ) ) Present in ion 391. . . 7.72.
9.60; no distinct peaks. “Fork™ pattern around 4.64 to 5.06 4.91 -4.93 Major peak in ion 391. 8.31-8.33 Present in ion 391.
iniion 405 (i.e. 3 peaks in succession). 4.924.94 Present in ion 405. May appear unresolved from 9.49-9.51, Major peak in ion 375. May appear unresolved from each
. ) 4.84 — 4.86 peak. 9.52-9.54 other. Appears to be commonality between Asclepias samples.
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3.2.6 Asclepias fascicularis

lons 39, 351, 333 m/z

RT-427-829 SM: 3B

100, 622 NL: 1.26E5
m/z= 360.2042-360.2076 F: FTMS +
p ESI Full ms [75.0000-1125.0000]
= MS 230222-06 A fasciculanis
50 562257 679 681 (230215) 10mgmL #1
g 6.77 6.88 8.02
7 751 768 776 815
444 516 531 548 601 605 664 NJ'\F/\ 697 711 746  7.50 R NS
100 742 NL: 1.32E4
7 m/z= 351.1936-351.1972 F: FTMS +
w3 819  p ESI Full ms [75.0000-1125 0000]
7.40 760 MS 230222-06 A fasciculans
I 552 i g (230215) 10mgmL #1
100 M0
m/z= 333 1826-333 1860 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230222-06 A fascicularis
50 (230215) 10mgmL #1
L B e S e e e e S o e e e
48 50 52 54 56 58 60 62 64 66 68 70 72 76 78 80 2
Time (min)
General Observations RT Relevant lons
Very poor signal. Inconsistent peaks with the exception of 6.21 — 6.23 in ion 369. " : . . . P,
Poor abundances (<ES) for all ions, No signal for fon 333. lons 369, 351, and 333 do 6.21_6.03 s;tjtni:iazlezlajor peak for ion 369. However, given the low abundance and poor peak shape, its reliability should be
not appear to be present in A. fascicularis. i

lons 371, 353, 335 m/z

RT 427-829 SM 38
100 753 NL: 7 04ES
miz= 371.2198-371 2236 F. FTMS +
\ 800 p ESI Full ms [75.0000-1125.0000)
\ A MS 230213-11 A fasciculans
50 \ — \ (230213) 10mgmL. #2
722125 7147 768 % / \ 825
555 641 652 682 704 T3IFA, T \;‘ RS sk NBBR
100 753 NL: 7.56E5
] m/z= 353 2093-353 2120 F. FTMS +
800 p ES! Full ms [75.0000-1125 0000]
MS 230213-11 A fascicularis
50 786 (230213) 10mgmL #2
724
668 683 691 713 718 / 7:7 ,7/*67 /\, \eggﬂ_{‘;
100 NL O
] miz= 335.1983-335 2017 F- FTMS +
P ESI Full ms (75 0000-1125 0000]
MS 230213-11 A fasciculans
50 (230213) 10mgmL #2
T T T T T T T T T T T T T T T T T
44 a5 a8 50 52 54 56 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Adequate abundances (=E5) for ions 371, 353 but poor abundance for ion 335. Low . o . . L
baseline for ions 371, 353. Smooth peak shape for ions 371, 353. No signal for ion 7.52-1754 Major peak in ions 371, 353. 7.99-8.01 Medium/Major peak in ions 371, 353.
335. lon 335 does not appear to be present in A. fascicularis. Consistent T
chromatograms across replicates. 7.84-7.86 Small peak in ions 371, 353.
lons 373, 355, 337 m/z
RT: 427-820 SM. 3B
100 595 NL: 3.08E4
nvz= 373.2351-373.2389 F. FTMS +
P ESI Full ms (75.0000-1125.0000]
50- 768 MS 230213-10 A fasciculans
604 617 696 723 — (230213) 10mgmL #1
550 581 6.40 682 717 7.67 o
S s e 603 ) ﬁ 635 654 676 >F P 739 762 p{(\ 810
100 NL- 1.90E4
535 miz= 355.2260-355 2286 F- FTMS +
p ES! Full ms [75.0000-1125.0000]
MS 230213-10 A fascicularis
50 (230213) 10mgmL #1
5. 6.45
531 || 542 571
I i
oo LEH] NL: 7.33E3
miz= 337 2144-337 2178 F FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230213-10 A fascicularis
%0 (230213) 10mgmL #1
T T T T T T T T T T T T T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very poor signal for all ions, Y‘"th abundances (<E5) for all ions. Poor peak shape for Only peak that consistently shows up across replicates. However, given the low abundance and poor peak shape, its
the few peaks present. 1t chr across r lons 373, 355, 5.34-5.36 reliability should be scrutinized.
and 337 do not appear to be present in A. fascicularis. .
lons 375, 357, 339 m/z
RT 427-829 SM 3B
100+ 704 811 813 NL 7.75E3
764 miz= 375.2508-375 2546 F- FTMS +
1 6.62 6.92 725 p ESI Full ms [75.0000-1125.0000]
621 MS 230222-06 A fascicularis
50 (230215) 10mgmL #1
1004 794 NL: 3 08ES
] miz= 357.2407-357.2443 F: FTMS +
] D ESI Full ms [75.0000-1125.0000])
MS 230222-06 A fascicularis
60+ (230215) 10mgmL #1
567 591 6.52 828
100 794 NL: 3.71E4
3 miz= 339.2301-339.2335 F. FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230222-06 A fascicularis
504 (230215) 10mgmL #1
] 499 508 567 629 6‘5\4 8.10
T T T U T T T T T T T T T T T T T T U T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very poor signal for all ions, with abundances adequate to poor (<ES5) for all ions.
Poor peak shape for the few peaks present. lons 357 and 339 do not appear to be : N . .
: " g N .93-7. . A
present in A. fascicularis in large amounts, lon 375 does not appear to be present in A. 7.93-7.95 Only peak that appears consistently across replicates. Major peak for ion 357 only.
fascicularis.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

950 053 NL: 1.08E6

1004 miz= 375 2503-375 2541 F: FTMS + p ESI Full
ms [75.0000-1125.0000] MS 230222-06 A
50 906 4 4llos8 fascicularis (230215) 10mgmL #1
621 662 704 725 764 813 8.35 867 894 #
106 760 NL: 32266
776 miz= 301 2441-391 2481 F: FTMS + p ESI Full
ms [75.0000-1125.0000] MS 230222-06 A
=4 831 g 4o fascicularis (230215) 10mgmL #1
516 535 567 588 6.07 650 678 7.06 723 1M 817 N\ N 855 876 033 050 081
-2 641 6.43 NL: 8.56E5
Mz= 405 2244-405.2284 F FTMS + p ESI Full
ms [75.0000-1125.0000] MS 230222-06 A
503 622 | 640 fascicularis (230215) 10mgmL #1
523 540 590 812 670 723 738 151 761 519 g44 867 890 026
) 520 200 91 NL 1.71E4
6.56 666 727 803 804 miz= 433 2553-433.2597 F' FTMS + p ESI Full
566 580 ms [75.0000-1125.0000] MS 230222-06 A
503 511 560 | 738 767 790 (|81 873 9.13 fascicularis (230215) 10mgmL #1
T T T T T T T T A " T A T T U T n v T ﬂ T P v
25 3.0 35 40 45 5.0 55 6.0 65 70 75 8.0 85 9.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
6.40-642 | Majorpeakin ion 405. May appear unresolved 8.30-8.32 Present in ion 391
from 6.48 — 6.50 peak.
Strong (=E6) abundances for ions 375 and 391. Adequate Present in ion 405. May appear unresolved from P
abundance (=ES) for ion 405 but can be variable. Poor 648550 6.40 — 6.42 peak. 9.05-9.07 Present in ion 375.
abundance (=E4) for ion 433. Noisy EIC for ion 433 768-7.70 Major peak in ion 391. May appear unresolved 9.49-951, Major peak in ion 375. May appear unresolved from each
concentrated around 5.60 to 8.0; no distinct peaks. . 3 from 7.75 — 7.77 peak. 9.52-9.54 other. Appears to be commonality between Asclepias samples.
775-777 Major peak in ion 391. May appear unresolved
) ) from 7.68 — 7.70 peak.
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3.2.7 Asclepias speciosa

lons 369, 351, 333 m/z
RT 427-829 SM: 38
100+ -6 NL: 5.77E5
492 miz= 369 2042-360.2078 F' FTMS +
p ESI Full ms [75.0000-1125.0000)
= MS 230222-08 A speciosa
50 (230215) 10mgmL #1
438 457 463 408
g 521 529 543 570 577 583 601 622632 652 662 680 685 705 740 750764 787793 811816
100 %0z NL 424E5
miz= 351.1936-351.1972 F: FTMS +
p ESI Full ms [75.0000-1125.0000]
492 MS 230222-08 A speciosa
50-] (230215) 10mgmL #1
440 455 463
= 5 484) \499 500 520 530 560 666 745 7.05
100 a1 NL: 8.94E4
miz= 333.1826-333 1860 F FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230222-08 A speciosa
50 403 (230215) 10mgmL #1
822
438 80 803 2%
e e ——
a4 46 48 50 52 54 56 58 60 62 6.4 66 6.8 70 72 7.4 76 78 8 2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Adequate (=ES5) abundances for ions 369, 351. Poor (=E4) abundance for ion 4.38-4.40 Major peak in all ions. 4.72-4.74 Major peak in all ions.
333. Clean EICs with low baseline. Consistent chromatograms across replicates. 4.64 — 4.66 Small peak present in ions 369, 351. 4.92-4.94 Major peak in all ions.
lons 371, 353, 335 m/z
RT 427-829 SM 3B
100~ 432 NL: 8.02E4
485 miz= 371 2198-371 2236 F FTMS +
508 p ESI Full ms [75.0000-1125.0000]
MS 230222-09 A. speciosa
50+ 449 (230215) 10mgmL #2
] 452 4o 5
419 5001 V518 544 548 559 i 722 735 750 764 810
mg_ 32 NL: 2 56E4
484 m/z= 353 2093-353 2129 F. FTMS +
- p ESI Full ms [75.0000-1125.0000]
5 JMS 230222-09 A_speciosa
50 451 410 400 774 (230215) 10mgmL #2
468 824
512 515 578 728 7.40 /\ 802
n n A
100 484 545 815  NL 4.36E3
32 m/z= 335 1983-335.2017 F. FTMS +
4 p ESI Full ms [75.0000-1125.0000]
MS 230222-09 A. speciosa
50+ (230215) 10mgmL #2
T T T T T T T T T T T T T A T
44 46 a8 50 52 54 56 58 60 62 6.4 66 68 7.0 72 7.4 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Poor signal/abundances (<E4). Poor (jagged) peak shape for the few peaks
present. Consistent chromatograms across replicates. lons 371, 353, and 335 do 430-4.32 Peak present in all ions. 4.84-4.86 Peak present in all ions.
not appear to be present in A. speciosa, at least not in large amounts.
lons 373, 355, 337 m/z
RT:427-829 SM: 38
100 509 NL 5.98E5
miz= 373.2351-373.2389 F: FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230222-08 A speciosa
50 (230215) 10mgmL #1
433 452 476 489 497 -
468 526 534 544 551 560 586 602 613 620 647 661 673 686  7.06 716 720 746 757 7.68 775 793 8.00
100 510 NL 570E5
miz= 355.2250-355.2286 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230222-08 A speciosa
% (230215) 10mgmL #1
488
" e e 2 522 529 543 561 567 580 6.03 614 6.34 651 657 7.12 7.48 775 192
B 0 NL: 2.32E5
miz= 337 2144-337 2178 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230222-08 A speciosa
0 (230215) 10mgmL #1
87 o
432 449 459 474 482 A\ 541 562 563 567 6.37 747 79 813
T T P T T T T T T g T T T T T T T ToT T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
4.48-4.50 Present in all ions. May appear as a major peak.
Clean EICs with low baseline. Adequate (>=E5) abundances for ions 373, 355 and - - - —
poor (<E5) abundance for ion 337. Consistent chromatograms across replicates. 4.96-4.98 Present in all ions. Most prominent in ion 373.
5.09-5.11 Major peak in all ions.
lons 375, 357, 339 m/z
RT: 4.27-829 SM: 3B
100+ 654 655 NL 4.09E4
= miz= 375.2508-375.2546 F: FTMS +
p ESI Full ms [75.0000-1125.0000]
= MS 230213-14 A speciosa
745 748 767 768 795 806 oo (230213) 10mgmL #1
673 692 701 e 790 =
553 582 6.16 6.31 710 736
AN
i 704 NL: 2.64E5
miz= 357 2407-357 2443 F: FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230213-14 A speciosa
504 (230213) 10mgmL #1
] 642 651 660 7.05 715 735 755 781 782 804 818
e NL: 5.02E4
miz= 339 2301-339 2335 F: FTMIS +
] p ESI Full ms [75.0000-1125.0000]
MS 230213-14 A_speciosa
504 654 (230213) 10mgmL #1
653
E "’/] 676 6.96 728 734
T T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74
Time (min)
General Observations RT Observed Peaks
. . 6.54 - 6.56 Present in all ions. Major peak and most prominent in ion 375.
Poor abundances (<E5) for all ions. Consistent chr across r
Poor peak shape for the few peaks present. 7.93-7.95 Present in all ions. Major peak and most prominent in ions 357, 339.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 3B

100, 952 NL: 162E6
miz= 375.2503-375.2541 F- FTMS + p ES|
954 Full ms (75.0000-1125.0000] MS 230222-08
50 g7 A SPeciosa (230215) 10mgml #1
533 546 563 604 649 654 7.41 752 7.04 800 836 865 883 905 =
o 771 776 NL: 9.56E6
miz= 301.2441-391.2481 F- FTMS + p ES|
Full ms [75.0000-1125.0000] MS 230222-08
504 A speciosa (230215) 10mgmL #1
4.34 475 %1%517 561 503 620 645 662 707 7.37 744 825 832 836 855 803 043 955
1005 292 NL: 1.30E6
M/z= 405.2244-4052284 F- FTMS + p ESI
" Full ms [75.0000-1125.0000] MS 230222-08
2 A speciosa (230215) 10mgmL #1
4 472 641 643
413 430 4% 523 550 679 620 AL 670 72678751 786 521830 878 012 053
-y 701 853 9.41 NL: 2.40E4
miz= 433.2553-433.2597 F: FTMS + p ES|
Full ms [75.0000-1125.0000] MS 230222-08
50] 620 755 7.81 805
507 ‘630 6566 50609 719 446 814 A speciosa (230215) 10mgmL #1
e e o e
25 30 35 40 45 5.0 55 60 65 70 75 80 85 90 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
. 4.91-4.93 Major peak in ion 405. 9.22-9.24 Present in 375.
Strong (=E6) abundances for ions 375, 391, and 405. Poor 6.42_6.44 Present in ion 405.
(=E4) abundance for ion 433. Noisy EIC for ion 433. 7'70 7'72 Maior peaks in ior.\ 391 May appear unresoived 9.49-951, Major peak in ion 375. May appear unresolved from each other.
Clean EICs for other ions. 775 - 777 froJm egch other. - May app! 9.52-9.54 Appears to be commonality between Asclepias samples.
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3.2.8 Carissa macrocarpa

lons 369, 351, 333 m/z

RT-427-829 SM: 3B
100+

50

628

NL: 1.63E4

miz= 369.2042-369.2078 F: FTMS
+pESI Full ms
[75.0000-1125.0000] MS
230119-04 Carissa (230118)
omgmL #1

1004

NL: 1.53E4

miz= 351.1936-351.1972 F: FTMS
+pES! Full ms
[75.0000-1125.0000] MS
230119-04 Carissa (230118)
omgmL #1

NL: 0

miz= 333.1826-333 1860 F: FTMS
+ pESI Full ms
[75.0000-1125.0000] MS
23011904 Carissa (230118)
omgmL #1

—TT

T
6.0

—TT
62
Time (min)

T
64

T
66

General Observations

RT

Observed Peaks

Poor signal/abundances (<E4) for all ions. lons 369, 351, and 333 do not appear to be
present in C. macrocarpa. Inconsistent chromatograms across replicates.

lons 371, 353, 335 m/z

RT 427-829 SM 38

100

1 NL 9TEd

V2= 371 2108-371 2236 F- FTMS
+pESI Full ms
75.0000-1125.000
23011908 Canssa
omgmi_ #1

814

458
454

£

NL 2 2864

m/z= 353 2003-353 2120 F- FTMS
+ pESI Full ms

[750000-1125 0000] MS
23011908 Carlssa (221207)

sos4 812 Omgmi_ #1

NL O

mize 335 1983-335 2017 F- FIMS
+pESI Full ms
[75.0000-1125.0000] MS
23011908 Canssa (221207)
omgmL #1

"

64

General Observations

Observed Peaks

Poor signal/abundances (<E4) for all ions. lons 387, 369, 351, and 333 do not appear
to be present in C. macrocarpa. Inconsistent chromatograms across replicates.

lons 373, 355, 337 m/z

RT: 427-829 SM 38
100

485 520 524 537 553 563

696 717 720

7.38

NL 4.99E5

miz= 373.2351-373.2380 F- FTMS
+ pES! Full ms
[75.0000-1125.0000] MS
230119-08 Canissa (221207)
omgmL #1

787 800 812 825

542
42

518 524 537 /\ 550 556

660 666 681 704 719 722

767 768

NL: 3.35E5
miz= 355.2250-355.2286 F: FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
230119-08 Canssa (221207)
omgmL #1

7.86

582
574
590
574
582
591
58

702 719

NL: 1.94E5

miz= 337.2144-337 2178 F. FTMS
+ pESI Full ms
[75.0000-1125.0000] MS
230119-08 Canssa (221207)
omgmL #1

T
44 46 50 58 6.0

2
Time (min)

T T
6.4 66 6.3 70 72

74

T
78

General Observations

RT

Observed Peaks

RT

Observed Peaks

Clean EICs with very low baseline. Adequate abundances (>E5). Smooth peak shapes

5.41-543

Small peak present in all ions.

5.81-5.85

Major peak in all ions.

for all ions. Consistent chromatograms across replicates.

5.73-575

Major peak in all ions.

lons 375, 357, 339 m/z

RT:427-820 SM 38
100+

501

Jis

594 600
579 588

645 554

748 751 7.70

NL 6.07E5

miz= 375.2508-375.2546 F: FTMS
+p ESI Fullms
[75.0000-1125.0000] MS
230119-05 Canssa (230118)
omgmL_ #2

700 813 815

5.01

A

534 535 N\ 566 nesE

.00

NL 3.93E5

miz= 357.2407-357.2443 F. FTMS
+pES| Full ms
[75.0000-1125.0000] MS
230119-05 Carissa (230118)
omgmL #2

501
594 ¢
510

476 488 5.89_

565

o1
__ 606

721 7.26

7.77
T

NL 595E5

miz= 339.2301-330.2335 F- FTMS
+pESI Full ms
75.0000-1125.0000] MS
230119-05 Carissa (230118)
omgmL #2

797 2316

T T Uy T T
44 46 48 50 52 56 58 60

T
62
Time (min)

T

T
70 72

T ™
78 8.0 82

General Observations

RT

Observed Peaks

RT

Observed Peaks

5.00-5.02

Medium peak present in all ions.

5.93-5.95

Small peak present in all ions.

Clean EICs with low baseline. Adequate abundances (=E5). Smooth peak shapes for
all ions. Consistent chromatograms across replicates.

5.49-551

Medium peak present in all ions. May

5.99-6.01

Small peak present in all ions.

appear unresolved from 5.54 — 5.56
peak.

6.46 —6.48

Small peak present in all ions.

5.54 - 5.56

Major peak in all ions

7.95-7.97

Major peak for ion 357.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

— 554 NL: 3.75€5
miz= 375.2503-375 2541 F- FTMS +p ES|
5.49 Full ms (75.0000-1125.0000] MS
50 499 400 221202-07 Carissa (221028) SmgmL #2
: aze f\ 54\ 582" 605 646653 671 721 750 787 812  gs5 887 891 910 945957
100+ 772 NL: 1.25E6
7.75 m/z= 391.2441-391 2481 F. FTMS + p ESI
Full ms [75.0000-1125.0000] MS
= . 824 826 845 221202-07 Carissa (221028) SmgmL #2
436 408 676 720 743 7%, 854 872 805 921 049
100+ 418 NL: 4 03E4
m/z= 405 2244-405 2284 F FTMS + p ESI
Full ms [75.0000-1125.0000] MS
503 221202-07 Carissa (221028) SmamL #2
406
..o NL: 3.22E5
miz= 433.2553-433.2507 F. FTMS + p ES|
Full ms [75.0000-1125.0000] MS
50 221202-07 Carissa (221028) 9mgmL #2
487 534 %2 608 625 620 690 715 717720 758 803 805 822 gag 940 942 950
——T ——T T P T — T R — T
25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Strong( >E6) abundance for ion 391. Adequate (=E5) 498-500 | Presentinion 375. ggg - g;g (’;fﬁé‘;’ peaks in ion 433. May appear unresolved from each
abundances for ions 375 and 433. Poor (=E5) - - -
for ion 405. Noisy EIC for ion 405, concentrated around 5.48 - 5.50, Major peaks in ion 365. May appear unresolved 7.71-17.73, Major peaks in ion 391. May appear unresolved from each
6.06 t0 8.00. 5.53-5.55 from each other. 7.74-17.75 other.
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3.2.9 Cerbera odollam

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

NL: 2.19E5

miz= 369.2042-369.2078 F FTMS +
p ESI Full ms [75.0000-1125.0000)
MS 230125-03 Cerbera odollam
(230123) 4mgmL #2

— 531
549 6550 573 582

781

585 780 "

603 630 631 646 658 700 747 730 7.43 750 802 812

5 718 783 813

822

NL: 9.10E4

miz= 351.1936-351.1972 F- FTMS +
p ES| Full ms [75.0000-1125.0000]
MS 23012503 Cerbera odollam
(230123) 4mgmL #2

100+ 517
50
et dst agr SRl 671
440 452 463 ] 1 553 574576 592 611 g25633 sm&ﬂ?&‘ 704 718724 749756 773 780 800 814 8,5(
100 48
50 671

NL: 1.65E4
miz= 333 1826-333.1860 F. FTMS +
P ESI Full ms (75.0000-1125.0000]
MS 230125-03 Cerbera odollam
(230123) 4mgmL #2

100:

431 460 471 487 502 /\ﬁﬁ 548 5.65 581 592 611 620 629 6.56 664 6.86 695 707 717 735 746 766 781 793 812 828

0l
a4 46 48 50 52 5.4 56 58 60 62 64 66 638 7.0 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
- - ZER) ol —
P_oor chn?matogram, noisy, poor slgnal/abundances (<E5)inall ions. Poor peak shapes 515517 Peak present in all ons.
jagged) in any peaks present. Consistent chromatograms across replicates.
lons 371, 353, 335 m/z
RT: 427-8.29 SM: 38
100 NL 7.81E7
B miz= 371.2198-371.2236 F- FTMS +
q p ESI Full ms [75.0000-1125.0000]
MS 221013-11 cerbera odollam
50 221011 4mgmL #2
432 468 479491499 531 545 558 567 577 590 6.01 6.17 628 647 660 6.76 683 7.01 7.00 7.27 746 _ 7.65 7.74 7.88 7.95 817 8.26
100+ NL: 4.90E7
miz= 353.2093-353 2129 F. FTMS +
p ESI Full ms [75.0000-1125.0000]
] MS 221013-11 cerbera odoilam
50 221011 4mgmL #2
1 4414358 467 479A91499 525 545 558 566 578 506 600 628 647 660 666 686 602 713 728 747 755 767 785 7.01 805 821
7004 NL 2 20E7
z= 335.1983-335 2017 F: FTMS +
1 p ESI Full ms [75.0000-1125.0000]
MS 221013-11 cerbera odollam
50 221011 4mgmL #2
] 473 479 492 521 545 558 567 531 593 610 627 541 sen e?e egs 717 7.28 750 762 772 786 799 817
a4 46 50 54 56 588 60 62 64 65 68 70 72 74 78 80 82
Time (min)
General Observations RT Observed Peaks
Extremely clean EICs with very low baseline. Strong abundances (=E6) and smooth peak . .
: . .08 — 5.1 Major and onl k in chromatogram.
shapes. Extremely consistent chromatograms across replicates. 508-510 ajor and only peak in chromatogra
lons 373, 355, 337 m/z
RT: 427-829 SM: 38
o 525 NL: 4.35E7
] miz= 373.2351-373.2389 F: FTMS +
1 p ESI Full ms [75.0000-1125.0000]
- MS 221013-11 cerbera odoliam
) 1
] - 221011 amgmL #2
444 453 473 487 496 545 552 569 584 594 6.05 620 6.33 651 656 664 694 700 719 7.28 7.39 7.54 7.70 7.92 8.00 8.09
406 525 NL: 3.27E7
] m/z= 355 .2250-355.2286 F FTMS +
1 p ESI Full ms [75.0000-1125.0000]
] MS 221013-11 cerbera odoliam
50 221011 4mgmL #2
] 5.06
435 454 a65 487 495 545 552 569 590 507 614 633 641 656 673 688 702 713 727 747 767 785791 812 821
05 5.25 NL- 1.72E7
miz= 337.2144-337.2178 F- FTMS +
1 p ES! Full ms [75.0000-1125.0000]
MS 221013-11 cerbera odoliam
50 221011 4mgmlL #2
E 506
444 465 473 467 494 545 552 569 591 508 615 633 647 656 666 686 700 713 727 747 766 787 soo 812
—TT LN S e e T
a4 | 46 4B 50 52 54 58 62 6.4 66 68 78 o2
Time (min)
General Observations RT Observed Peaks
Extremely clean EICs with very low baseline. Strong abundances (=E5) and smooth peak 5.05-5.07 Peak present in all ions. 1 of 2 peaks in chromatogram.
shapes. Extremely consistent chromatograms across replicates. 524526 Peak present in all ions. 1 of 2 peaks in chromatogram.
lons 375, 357, 339 m/z
RT:427-829 SM: 38
NL: 2.07E8

miz= 375.2508-375.2546 F- FTMS +
P ESI Full ms [75.0000-1125.0000]
MS 230125-03 Cerbera odollam
(230123) 4mgmL #2

NL: 9.12E7

1o miz= 357 2407-357 2443 F: FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230125-03 Cerbera odollam
5o (230123) 4mgmL #2
434 451460 472 491 501 535 548 985 580 594 607 6.14 640 656 667 681 694 712 728 740 762 7.84 7.90 8.09 819
100 NL 2 11E8
m/z= 339 2301-339.2335 F FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 230125-03 Cerbera odollam
50 (230123) 4mgmL #2
432 452 450 472 494 501 535 548 o5 5so 595605 612 639 653 sso 681 689 699 722 120 753 773 780 802 814
PRt S s H s 7 T T — L e PRLEEL By P I a2
44 45 48 5.0 52’ 6 BRT BDL CBE e CRBCT VRREC T T e 76 78 82
Time (min)
General Observations RT Observed Peaks
Extremely clean EICs with very low baseline. Strong abundances (>=E5) and smooth peak 5.20-5.22 Major peak in all ions.
shapes. Extremely consistent chromatograms across replicates. 5.64 —5.66 Small peak present in all ions.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 3B

G 521 NL: 1.17E8
miz= 375.2503-375 2541 F: FTMS + p ESI Full
ms [75.0000-1125.0000) MS 230125-02
50 Cerbera odollam (230123) 4mgmL #1
310 486 503 | | 535 556 580 513 631 658 670 606 743 7.55  7.08 814 846 861 875 006 043 065
i 505 NL: 6.24E6
miz= 391.2441-391 2481 F: FTMS + p ESI Full
ms [75.0000-1125.0000] MS 230125-02
50 Cerbera odollam (230123) 4mgmL #1
454 487 [\514 552 549 649 670 704 724 7.52 7.74 7.92 825 8.36 855 873 005 937 949
100+ 516 NL: 4 88E5
miz= 405 2244-405 2284 F: FTMS + p ES| Full
ms [75.0000-1125.0000] MS 230125-02
o Cerbera odollam (230123) 4mgm #1
442 487 49 1531 553 586 630 652 674 700 7.24 745 7.63 794 812 833 857 899 906 046 973
1605 048 992 NL: 3 86E4
891 miz= 433 2553-433 2597 F: FTMS + p ESI Full
861 ms [75.0000-1125.0000] MS 230125-02
50 600,738 755 764 821 836 980 Cerbera odollam (230123) 4mgmL #1
622 660 698 - 7.02 'y
T T T T T T T T T T ™ T T T T T T L
25 30 35 40 a5 50 55 60 65 70 75 80 85 20 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
S;rggg f(ozr?gr: iggngilcre:;s;;::;37>5£2d fi@r)Ji.;mAg:e;guate Major peak in ion 391. 5.15-5.16 Major peak in ion 405.
;ﬂ;is )EIC for ion.433 concsntrated(;rouzm 700109 '53 5.04 -5.06 Main peak in ion 391; different from other plants as
4 L . o it does not have peaks at 7.71 -7.75 region. 5.20-5.22 Major peak in ion 375.
Very clean EICs for other ions.
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3.2.10 Convallaria majalis

lons 369, 351, 333 m/z
RT 427-829 SM: 38
100, NL' 3.04E6
miz= 369.2042-369 2078 F FTMS + p
ES! Full ms [75.0000-1125.0000) MS
230125-10_230125155409 Convallaria
50 (230123) omgmL #2
432 456 463 548 558 574 582 580 608 624 620 641 664 671 677 690 712 725 740 762 781 787 800 825
166 NL: 2.30E6
miz= 351.1936-351.1972 F- FTMS + p
ESI Full ms [75.0000-1125.0000] MS
230125-10_230125155400 Convallana
504 (230123) OmgmL #2
432 1_5.49 565 5.80 589 616 627 643 660 6.83 712 724 745 760 770 7.91 8.00 8.24
100 NL: 3.44E5
miz= 333 1826-333 1860 F FTMS + p
ESI Full ms [75.0000-1125.0000] MS
230125-10_230125155409 Convallaria
504 (230123) OmgmL #2
478 7.89
L e e e A Sy Ay S oy Sy e e s e
a4 6 50 52 4 56 58 6.0 62 66 68 7.0 72 7.4 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very clean EICs with very low baseline. Strong (=E6) to adequate (=E5) 478-536 Series of 5 peaks at 4.86 — 4.88, 4.99 - 5.01, 5.13 - 5.15, 5.24 — 5.26, and 5.33 - 5.35.
abundances for all ions. Very consistent chromatograms across replicates. . ' Present in all ions. Main peaks that appear in chromatogram at ions 369, 351, 333.
lons 371, 353, 335 m/z
RT-427-8290 s» 38
100 50 NL 22866
] mvz= 3712198371 2236 F. FTMS
+ pESI Fui ms
[75 00001125 0000] MS
%0 130 230125-10 Convasana (230123)
/\ Smome_ et
4% \ 481 480 404 _ 5% 54255 566576 503 601 623 637 649 660 677 600 GO0 711 726 738 746 760 774 706 706 806 818
501 NL 3 NES
" A miz= 353 2093-353 2120 F FTMS
1125 0000] M
504 2% ’5 OC:lw“H aao‘m
|
¥ & . 480 493 581 600600 626635 640 670677 696 715 720 726 749 758 778 790 804 817 827
NL 18366
e M= 335 1983335 2017 F FTMS
CPES Fusms
[7% 0000 0000) MS
- 4% 230125-10 Convalana (230123)
~ Smgmi_ #1
T TASAA 4719 483 | \/ 524 544 55 567 572 595 500 614 632 645 657 662 673 683 721 754 768 784 760 804 821
44 16 -I'! '-'0 52 54 56 'JIE 6'0 62 64 bl>, 0.‘8 IVD l'? Yll 76 78 BVD BI?
Time (mn)
General Observations RT Observed Peaks RT Observed Peaks
4.49 —4.51 Medium peak present in all ions. 5.00 - 5.02 Major peak in all ions.
Very clean EICs with very low baseline. Strong (=E6) abundances for all 4.60—4.64 Small peak present in all ions. 5.09-5.11 Present in all ions.
ions. Very consistent chromatograms across replicates. R ©
Y 9 P 479-4.81 Small peak present in all ions.
lons 373, 355, 337 m/z
RT.427-829 SM: 3B
100+ NL 324E5
miz= 373 2351-373 2380 F- FTMS
510 + p ESI Full ms
N (75 0000-1125.0000] MS
50- 484 /J 5 39 230119-10 Convallana (230118)
5 81 646 5 60 662 Omgmi #1
NL- 1.53E6
Lo miz= 355 2250-355 2286 F- FTMS
+ p ESI Full ms
512 [75.0000-1125.0000] MS
50- 230119-10 Convallana (230118)
/ 5 80 omgmi_ #1
440 470 482 493 504 o \_»\ms,wwam 611 633 646 658 664 673 698 7.11 715 722 7.3 747 763 783 794 811 823
i 08: NL 10766
miz= 337 2144-337 2178 F- FTMS
+ p ESI Full ms
[75.0000-1125.0000] MS
504 230119-10 Convallana (230118)
1
446 \ 57\2 581 596 601 624 635 643 6490 670 704 715 7.31 752 750 7.85 827
4‘:! IIG -I‘ﬂ 50 5‘5 6'0 6'2 6‘4 5'5 5‘6 7‘0 7‘2 7'4 7‘6 7'& 8‘0 3‘2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Small peak present in all ions. Most prominent in ion B B
. " - 4.84-4.85 5.47-5.49 Major peak for all ions.
Strong (=E6) to adequate (=E5) abundances for all ions. Higher/noisier 373. Jor pe
baseline. Consistent chromatograms across replicates. Major peak for all ions. M rominent in ion: . L
9 P 511-5.13 3;;10 peak for all ions. Most prominent in ions 355, 5.60 - 5.62 Most prominent in ion 373,
lons 375, 357, 339 m/z
RT 427-820 SM. 38
100 554 NL 10365
/\ miz= 375 2508-375 2546 F: FTMS
\ 602 s13 +p ESIFull ms
2 632 75.0000-1125.0000]
0 &21:931 563 A 6‘2 679 686 698 697 713 [y 10Cmvam!11(230|23i
wirer okl VeGSR AR R s
455 J
an4 449 47 400 P \ ia W V\/«"% ’\/“W\/ww oAb
100 NL: 1 38E5
531 601 612 Miz= 357 2407-357 2443 F FTNS
1 - 620 §22 +p ESIFull ms.
546 p 550 N 785 [75.0000-1125.0000] MS
50 401 509 555 WA YA, 573 59 /j\" 82 5‘5 888 57 681 aos 18] |80 230125-10 Convaliana (230123)
P S A WP AV ity S g, v N 20 821 o
. AKX A Al W \,/"\D./ VAN V \ )'\/W«,-.\/ “ 0 f\/\
NL 2.08E5
Lo 548 [\ 557 miz= 339.2301-339.2335 F. FTMS
+p ESI Full ms
b 474 502 52‘ W 560 sn ssa 5"2 G?ﬂsz: 643 654 664 m - 5,0000-1125.0000) MS
50° 442 . 465 W/WW\I Ak 5 6 ,og 726 132 750 755 /\7/7{,\,—\,/‘# s;rngsmcgnvanana(mm.
y T T T T T T T T T T
44 46 48 50 52 54 56 58 60 52 64 56 68 70 72 74 76 78 8(1 82
Time (min)
General Observations RT Observed Peaks
5.30 - 5.32 Peak that seems to consistently show up across replicates for all ions. However, given the high noise and poor peak shape, its
o 3 3 reliability should be scrutinized.
Adequate abundances (=E5) but pi with higl
baseline. chr across repl 5.53 555 Peak that seems to consistently show up across replicates for all ions. However, given the high noise and poor peak shape, its
. : reliability should be scrutinized.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT: 2.10-9.86 SM: 38
100+

NL: 7 64E4
mJ/z= 375.2503-375.2541 F: FTMS + p ESI
Full ms [75.0000-1125.0000] MS

9.36 944 221207-06 221207 convallaria 9mgmL #1

NL: 5.97E5

miz= 391.2441-391.2481 F: FTMS + p ESI
Full ms [75.0000-1125.0000] MS
221207-06 221207 convallaria 9mgmL #1

513 523 570 642 643 674 704 722 752

521
536 564 621 8.19 8.60 9.31
300 350 392 499 2. 666 684 722 765 704 e s 7
768 769
5.00
826 833 g47

492 788
2 529 542 566 6.27 716 744 853 888 906 9046
287

NL:4.61E5

miz= 405.2244-405.2284 F- FTMS + p ESI
Full ms [75.0000-1125.0000] MS
221207-06 221207 convallaria 9mgmL #1

7.86 8.10 8.53
521 NL: 1.04E5
miz= 433.2553-433.2507 F FTMS + p ESI
Full ms [75.0000-1125.0000] MS
526 221207-06 221207 convallaria 9mgmL #1
N, 042 591 633646 680 721 T8 793 796 g5 882
Iy
— T T T T L o i e e o e e o AR T e e e L
25 3.0 35 40 45 5.0 6.5 7.0 8.0 5 9.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.86-4.88 Major peak in ion 405. ;g; - ;Sg Major peaks in ion 391. May appear unresolved from each other.
Adequate (2E5) abundancgs for fons 391, 405, and 433. 4.99-5.01 Major peak in ion 391. 8.14-854 Series/group of peaks in ion 391.
Poor (=E4) abundance for ion 375. Clean EICs.
Major peak in ion 375.
520-521 Major peak in ion 433.
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3.2.11 Digitalis purpurea

lons 369, 351, 333 m/z
RT 427-829 SM: 38
oy NL: 2 08E5
miz= 369.2042-369 2078 F: FTMS
+pES! Full ms
= 5.09 [75.0000-1125.0000) MS
50 221202-05 D purpurea (221115)
672 OmgmL #2
430 464 474 481 484 536 540 544 568 S 635 654 662 " g7 605706 721 752 771 784 794 813 827
166 NL: 1.23E5
miz= 351.1936-351.1972 F: FTMS
+pESI Full ms
[75.0000-1125.0000] MS
50 221202-05 D.purpurea (221115)
6.11 7.09 7.37 742 7.88 8.05
461 6.22 629 6.80 692 AN 752 784 TF A 818
2 587 697 NL: 3.92E3
775 8.06 m/z= 333.1826-333.1860 F: FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
50 221202-05 D.purpurea (221115)
omgmL #2
LB By e e s Sy e e S Lt e Sy B e e B e
a4 46 4 50 52 6.0 62 6.4 8 70 72 74 8 82
Time (min)
General Observations Observed Peaks RT Observed Peaks
N Major peak in ions 369, 351. 5.86 —5.88 Present in ions 387, 369, 351.inn
Adequate (=E5) abundances for ions 387, 369, 351. Poor Malor peax n X - —
N . Major peak in ions 369, 351 6.07 — 6.09 Major peak in ion 369.
(<E4) for ion 333. lon 333 does not appear to be present in D. purpurea. - —
Major peak in ions 369, 351.
lons 371, 353, 335 m/z
RT 427-829 SM 38
583 624 643 NL 2 6066
" miz= 371 2198-371 2236 F: FTMS
\ + pESI Full ms
\ {75 0000-1125 0000] MS
%0+ \ | 230119-14 D purpurea (230118)
ne \ 5% / SmomL #1
i 440 455 463 468 485 406 ~00 518 542 547 554 5’1/ \. . o4 \_ 550 664 668 683 696 757 770 781 791 802 821
400 624 NL 2 64E6
mz= 353 2093-353 2129 F- FTMS
{ +pESI Full ms.
5 [75.0000-1125 0000] MS
50+ | 230119-14 D purpurea (230118)
" omomi #1
440 460 464 483 491 503 548 520 542 847 553 577 583 5e0 608 642 651 663 683 602 711710 790 737 758 774 786 801 816
524 NL 391ES
Il mvz= 335 1963335 2017 F. FTMS
{ + pESIFul ms.
) | (75 0000-1125 0000] MS
50+ | aiia 230119-14 D purpurea (230118)
647 583 { g
439 4863 508 539 N\ 554 578 A 586 602 /\ssz 663 684 740 764 774 8.16
4 & 4‘5 JIE \‘O 82 5 ‘4 5'6 hlﬂ g 60 62 ia ‘ 6'6 6.8 70 'IZ‘ YI-I IKI" T‘H GKU O‘Z‘
Time (mn)
General Observations RT Observed Peaks RT Observed Peaks
Strong (=E6) to adequate (=E5) abundances for all ions. Clean EICs 5.03-5.05 Present in all ions. May be a major peak in all ions. 6.23-6.25 Major peak in all ions.
with low baseline/noisy. Smooth peak shapes. Very consistent . P Major peak in ion 371. May be a major peak in
chromatograms across replicates. 582-584 Major peakin ion 371. 6.42-6.44 ion 335.
lons 373, 355, 337 m/z
RT 427-829 SM.38
1004 o NL: 2.06E7
miz= 373 2351 -373 2380 F- FTMS
+pE!
643 |7suoou 11250001 uS
50 230119-15 D. purpurea (230118)
OmgmL #2
536 6.08 676
433 446 455 460 476 2 526 53 so7 618 59]4/\ 658 689 7.01 7.00 718 7.28 740 750 774 791 807 821
100 501 NL: 1.68E7
] m/z= 355.2250-355.2286 F- FTMS
6.43 + pES! Full ms
[75.0000-1125.0000] MS
50 582 230119-15 D. purpurea (230118)
575 omgmL #2
6.08 6.76
430 445 455 460 475 4 52353153 552 54 o 622 658 690 702 710 728 747 757 774 701 808 822
100 507 NL: 4 15E6
] m/z= 337 2144-337 2178 F. FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
o 230119-15 D. purpurea (230118)
491 532 5% 55 g
454 468 475 690 704 718 731 744 754 768 781 785 B00 810 823
4'4 4‘6 4'8 5'0 5'2 5'4 5‘6 58 6.0 62 6‘4 66 5'8 7KD 7'2 7'4 7'5 7‘5 E‘O a'z
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
- forall i ) ith 5.00 - 5.02 Major peak ions all ions. 6.07 — 6.09 Present in all ions.
E"UT%(/—HEF) absl:rl:da:hces i’; |0nst ean ?.Cts m' hro‘:’n oar 5.34-5.36 Small to Medium peak present in all ions. 6.42-6.44 Major peak in all ions.
ase inernoisy. Smooth peak shapes. Very consistent chromatograms 5.73-5.75 Present in all ions. 6.75-6.77 Present in all ions.
across replicates. - - n - -
5.81-5.83 Present in all ions. May be a major peak in all ions.
lons 375, 357, 339 m/z
RT 427-829 sSm 38
- 718 NL 1 50E6
] mz= 375 2508-375 2546 F FTMS
+ pES| Fullms
2 [75.0000-1125 0000] MS
50 230119-15D. purpurea (230118)
omgmL #2
532 546 554 663 577 600 605 _6.08 . 687 7632 726 "“ 50 772 786 702 800 821
" T . 3 NL. 6 24E5
00 mz= 357 2407-357 2443 F_FTMS
633 + pESIFul
75 0000-1125 0000] M:
% / S30110-15 0. purpulea (230118)
59 656 Smgml. w2
515 530 s7s sor 602 621 | \ %% \’% 179 725745 750 762 778 789 801 826
100+ NL 1.42E8
00 mvz= 330 2301-330 2335 F. FTMS
* p ESI Ful ms
633 [75 0000-1125 0000] MS
50 230119-15 D. purpurea (230118)
546 58 g2
531 o sm 575 5% 601 606 XL, 675 657 go5 721 745 757 764 776 797805 825
o T T T T = T ¥ pa x i s oy 5 T T T
44 46 48 50 52 54 56 58 50 ‘;* 64 68 70 72 74 76 78 80 82
Time (mun)
General Observations RT Observed Peaks RT Observed Peaks
5.45-5.47 Small to medium peak present in all ions. 6.50 - 6.90 May appear as a series of small peaks.
Strong (=E6) to adequate (>E5) abundances for all ions. Clean EICs
with low baseline/noise. Smooth peak shapes. Very consistent
chromatograms across replicates. 6.32-6.34 Major peak for all ions 7.12-7.14 Major peak in all ions.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 3B

100, 713 NL: 1.58E6
m/z= 375.2503-375.2641 F: FTMS + p ESI
632 oss  Fullms [750000-1125.0000] MS 230119-15
50 D 230118) 9mgmL #2
956 | ggo D PupUrea ) 9mg
532 554 577 605 /\_5/5\6‘552 726 743 792 819 843 859 876 905 937 M
100+ 768 772 777 NL: 9.10E5
827 847 miz= 391.2441-391.2481 F- FTMS + p ESI
Full ms [75.0000-1125.0000] MS 230119-15
50 &G 6.03 7 D. purpurea (230118) 9mgmL #2
469 470 499 552 573J\‘623 643 o7 706 745 856 865 500 930 054
1005 643 NL: 2.87E5
miz= 405 2244-405 2284 F. FTMS + p ESI
" 635 || 605 Full ms [75.0000-11256.0000] MS 230119-15
= 4 7.08
d4E 702798 123 753 174 144 615 D. purpurea (230118) 9mgmL #2
380 507 5358 580 °.° 600 840 867 881 918 946 975
1605 614 NL: 2.28E5
miz= 433 2553-433.2597 F: FTMS + p ES|
o 542 683 i Full ms [75.0000-1125.0000] MS 230119-15
= 9.46 D purpurea (230118) 9mgmL #2
}\ 580 600 | | 630 642 ]‘\ 733 743 755 802 820 857 871 937
B £ e T T T T T T ) o o T PR 5 1 USRI f
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
5.41-543 Present in ion 433. 6.82 - 6.84 Present in ion 433.
6.02 - 6.04 Present in ion 391. 7.12-7.14 Major peak in ion 375.
7.69-17.71, . P
: s y Major peak in ion 391. May appear unresolved from each
Strong (=E6) to adequate (=E5) abundances for all ions. 6.13-6.15 Major peak in ion 433. 7.71-7.73, other.
Noisy EIC for ion 405, concentrated around 5.57 to 8.12. — 7.76-7.78 _ —
6.31-6.33 Present in ion 375. 8.16 - 8.48 Series/group of peaks in ion 405.
6.42-6.44 Major peak in ion 405.
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3.2.12 Nerium oleander

lons 387, 369, 351, 333 m/z

RT-427-829 SM: 3B

oy 280 668 NL: 32365
Mz= 369.2042-369.2076 F: FTMS
+p ESI Full ms
= [75.0000-1125.0000] MS
50 589 628 230119-03 N_ oleander (230118)
600 623 /\ &34 622 574 ¢ o6 o 2
480 J\j\’\A/\,\ 7.06 728 7.39 745 773 791 801 815
166 NL: 2.08E5
581 miz= 351.1936-351.1972 F: FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
50 230119-03 N. oleander (230118)
emgmL #2
485 493 510 683 704 717 724 736 748 763 786 791 800806 825
100 NL: 43764
m/z= 333.1826-333.1860 F- FTMS
+p ESI Full ms
[75.0000-1125.0000] MS
50 o 230119-03 N. oleander (230118)
486 520532543 se7 540 683 728 732 804 i
L e e S e e ML R S e s s e e S e B B B e S L e e e s o y[\vr|l
a4 48 50 52 54 58 6.0 62 6.4 66 72 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Adequate (=ES) abundances for ions 369, 351. Poor (=E4) abundance 5.32-534 Present in all ions. 6.49-6.51 Present in all ions.
for ion 333. Some noise for ions 369, 35, group of peaks concentrated - - - - -
around 5.08 — 5.58. 5.79-5.81 Present in all ions. 6.67 - 6.69 Major peak in all ions.
lons 371, 353, 335 m/z
RT 427-820 Sm 38
100 580 NL 1 92E7
i 740 nvzs 371 2198-371 2236 F FTMS
;| + p ESI Full ms
4 575 (75 0000-1125 0000] MS
=~ / 638 o 230119-02 N oleander (230118)
1 639 543 \ 776 Smgmi_ #1
] 430 455 468 479 403 503 613 531 861 / \_ 602611 628 / \ 653 661 680 601 697 715725 | \ 758 / 7.97 807 814
‘r; W B4 N o o B B NL 2 2266
4 \ mz= 353 2093-353 2120 F FTMS
i \ 575 +pESIFulms
1 J\ | 630 7500001125 0000] MS
50: " " 500 A 230119-02 N oleander (230118)
| 53v/ \ 560 | \A /\ — 681 ik 740 EmgmL #1
I amumamepawsese AN N\ NN VI snemen/\_Mew N e6705 0 1w N 75 11182 swysnax
100 544 NL 7 49E5
. ] mvz= 335 19083-335 2017 F- FTMS
1 * pESIFul ms
3 \ {75 0000-1125 0000) MS
50:‘ 58 230119-02 N. oleander (230118)
] 531 588 630 __ = EmgmL #1
0‘1- 467 489 497 49503 525 /\/ % 603 618 624 63 65 [\8s7g98 718757 TH 18 774776 795 813822
a4 4'() 1'8 ‘\'0 82 ?)V‘ 56 3\'8 60 62 hll hlﬁ 68 70 /';‘ Ild lvh 78 E‘D H':'
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
" P . Present in all ions. M rominent in ions 371,
5.42-5.44 Major peak in ions 353, 335. Present in ion 371. 6.37-6.39 esent in all ions. Most prominent in ions 371,
Strong (=E6) abundances for ions 371, 353, adequate (=E5) abundance 5.59 —5.61 Small peak present in all ions. 6.79-6.81 Present in all ions.
for ion 335. Little noise and low baseline. 5.74-5.76 Present in all ions. Most prominent in ions 353, 335. 7.39-741 Major peak in ion 371. Present in ions 353, 335.
5.88-5.90 Major peak in ion 371. Present in ions 353, 335. 7.75-7.77 Present in all ions. Most prominent in ion 371.
lons 373, 355, 337 m/z
RT 427-829 SM 3B
100 NL: 1.50E8
A mz= 373.2351-373.2380 F. FTMS
B +p ESI Full ms
[75.0000-1125.0000] MS
501 713 230119-03 N_ oleander (230118)
o i 5.98 BmgmL #2
438 455 472 489 504 513 526 510 620 a1 677 692 7.36 745 752 762 781 7.00 800 806 828
100 NL: 5.63E7
] miz= 355.2250-355.2286 F. FTMS
] +p ESI Full ms
[75.0000-1125.0000] MS
Sﬂj 714 230119-03 N. oleander (230118)
525 597 7 emgmL #2
434 448 458 472 489 504 514 610 g2 632 653660 & 698 708 734 7.46 752 761 7.78 787 800 812 825
100- 555 NL. 3.14E7
g mVz= 337.2144-337 2178 F. FTMS
+pESI Full ms
[75.0000-1125.0000] MS
50 714 230119-03 N oleander (230118)
o BsmgmL #2
420 445 461 471 481 480 505 514 925 610 628632 654 660 M“f’ 7.50 7.66 7.76_7.94 801 8.12 823
T T T T T T T T T T T T U y T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
. . Small peak present in all ions. . . .
Strong (=E6) abundances for all ions. Clean chromatogram with low 5.24-526 Most ppromiﬁent in ion 355. 583-585 Small to Medium peak present in all ions.
sgfgl'snz:ﬁf;éfmomh peak shapes. Very consistent 5.54 —5.56 Major peak for all ions 5.96 -5.98 Small to Medium peak present in all ions.
i 5.61-5.63 Major peak for all ions 7.12-7.14 Major peak in all ions.
lons 375, 357, 339 m/z
RT. 427-820 SM: 3B
100 552 NL 3.23E7
miz= 375.2508-375 2546 F FTMS
+p ESI Full ms
7.09 [75.0000-1125.0000] MS
50+ 230119-03 N_ oleander (230118)
65 & BmgmL #2
495 512 517 535 577 590 616 631 645 655 668 728 740 749 750 775 7.85 795 814 829
100 552 NL: 151E7
3 miz= 357 2407-357 2443 F- FTMS
+p ESI Full ms
00 [75.0000-1125.0000] MS
50 230119-03 N. oleander (230118)
516 563 602 o 6mgmL #2
485 495 512 5.34 574 588 6.16 644 656 666 6.83 690 721 730 749 755 773783 7.9 808
100 552 NL: 3.11E7
miz= 339 2301-339.2335 F- FTMS
+pESIFull ms
7.00 [75.0000-1125.0000] MS
50 i 230119-03 N oleander (230118)
602 BmgmL #2
485 495 511 915 5.33 576 588 6.16 €31 641 654 673 681 695 726 749 758 7.75 7.82 7.95 801 8.25
-‘Iyd 4'6 4'8 5‘0 5'2 5'4 5‘6 5‘8 6‘0 6'2 6‘4 6'6 6'5 7'0 7‘2 7'-1 7'6 7‘3 B‘O 3‘2
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Strong (=E6) abundances for all ions. Clean chromatogram with low ::; — ggg gAa ﬁr eik n alltlpnsl.l - 3337 ?‘;’g fﬂmgll eakk (esent(m all ions.
baseline/noise. Smooth peak shapes. Very consistent chromatograms 05— 5. mall peak present in all ions. 08— 71 ajor peak in all ions.
across replicates. 6.01-6.03 Small peak present in all ions.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

100 552 NL: 3.2367
miz= 375 2503-375.2541 F- FTMS +p ES|
7.00 Full ms [76.0000-1125.0000] MS 230119-03
50 564 N. oleander (230118) 6mgmL #2
262 378 512 517 602 631 655 668 749 762 814 833 857 871 005 941 993 958
100+ 547 582 NL: 8 96E6
miz= 301.2441-391 2481 F: FTMS + p ESI
560 Full ms [75.0000-1125.0000] MS 230119-03
e 535 7.78 N. oleander (230118) 6mgmL #2
480 490 528 563|600 645/\577 713 744 "%, 825 834 848 875 002 016 940 070
-2 551 L: 5.26E5
miz= 405 2244-405.2284 F: FTMS +p ES|
" Full ms [75.0000-1125.0000] MS 230119-03
5 N. oleander (230118) 6mgmL #2
687 705 710 755
256 467 483 499 511 546 - 783 780 812 555 883 007 931 060 086
i 555 NL: 9.36E7
miz= 433 2553-433.2597 F: FTMS + p ESI
Full ms [75.0000-1125.0000] MS 23011903
50 N. oleander (230118) 6mgmL #2
542 | 585 597 677 715
247 337 487 505 628 667 7.37 7.55 7.81 807 823 870 806 000 046 966
——T T — ——T T o7 —T LR o B T T T
25 30 35 40 45 5.0 55 6.0 65 70 75 8.0 85 9.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
.34 5. Present in ion 391. .84-5.8
.46 — 5.4 ajor peak in ion 391 .96 - 5.9
.50 — ajor peak in ion 405. .01 6.0 i
. .51 — ajor peak in ion 375. .59 - 6.6 ajor peak in ion 391.
>| >| - - - —
Strong (=E6) to adeqL!ate (=E5) abundances for all ions. 54 aior peak in fon 433, 08-7.10 aior peak in ion 375
Clean EICs across all ions. 1ajor peax In 769771 12107 pea
5.63 -5.65 Present in ion 375. 7'77 - 7'79' Present in ion 391. May appear unresolved from each other.
5.81-5.83 Major peak in ion 391.
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3.2.13 Ornithogalum

fimbrimarginatum

lons 387, 369, 351, 333 m/z

RT- 427-
100+

829 SM 3B

50

5.06
6.08
603

562
549 557 564 575

NL: 4 90E4
mVz= 360 2042-369 2078 F FTMS +
p ESI Full ms (75.0000-1125.0000]
MS 23022203 omithogalum
(230215) OmgmL #2

775

n 7.90 8.08

100

463 477 5.00
AN

5.03

744
754
AR

NL: 6.23E4

miz= 3511936-351 1972 F- FTMS +
p ES| Full ms [75.0000-1125 0000]
MS 230222.03 omithogalum
(230215) omgmi_ #2

776 790

100

50

i 810
NL 13764

miz= 333.1826-333 1860 F. FTMS +
p ESI Full ms (75.0000-1125.0000]
MS 230222-03 omithogalum

819 (230215) OmgmL #2

T

52 54 60

T T
62 66
Time (min)

T

|
80 82

General Observations

RT

Observed Peaks

369, 351, and 333 are not present in O. fimbrimal

Poor chromatogram, noisy, poor signal/abundances (<E4) in all ions. It appears that ions

rginatum.

lons 371, 353, 335 m/z

RT 427-829 SM 38
1004

550 564 574 597 &0

656

627
1 680 686 712724
o A

727

NL 208ES
miz= 371.2108-371.2236 F- FTMS
+ p ESI Full ms
[75.0000-1125.0000] MS
221207-00 221207 omithogaium
omgmL. #2

7.54 767 7.80 7.92 804 815

451 453
L

100+

8

548

566 576 6.02

705

193

5“ 547

505 623
7 1 620
i sQ Pl

680

JAY

728 739

760 775

NL 207€5

miz= 353 2093-353 2120 F- FTMS
+pESIFulms

(75.0000-1125 0000] MS
221207-09 221207 omithogalum
omgmL #2

800 8.09 822

NL 1 2565

mz= 336 1983-335 2017 F. FTMS
+ pESI Ful ms
[75.0000-1125.0000] MS
221207-09 221207 omithogalum

789 705 816

48

55 50

T Y
52 64 66 70 72

Time (min)

76

T
78

7
80 82

General Observations

RT

Observed Peaks

Consistent chromatograms across replicates.

Adequate (=ES5) abundances for all ions. Low baseline/noise.

4.55-5.30

Series of 5 peaks at 4.67 — 4.69, 4.79 — 4.81, 4.97 —4.99, 5.09 — 5.11, and 5.27 — 5.29. Present in all ions.

6.55 - 6.57

Small peak present in all ions.

lons 373, 355, 337 m/z

RT 427-829 SM 38
100-

528 525

N 2

590 ggg 619

668

643 653 /\

703
® 11
/

688 /\

737 749

NL 1.65E6

m2= 373.2351-373.2380 F: FTMS
+pESI Fulms

[75.0000-1125 0000) MS
221207-09 221207 omithogaium

773 779 798 805 818

100

V?
455 468 477 4 510 /\ 5.34 540

s
542

616

669

621 523 646 718

J\/\ 751 762 770 7.89

NL 1.78E6

nvz= 355 2250-356 2286 F: FTMS
+pESIFulms

[75.0000-1125 0000] MS
221207-00 221207 omithogalum
omgmL #2

810 828

NL 101E6

mz= 337 2144-337 2178 F. FTMS
+pESIFulms

[750000-1125 0000] MS
221207-09 221207 omithogalum
omgmL #2

44 60 62 64 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.91-4.99 Two peaks at 4.91 —4.93 and 4.97 — 4.99. Present in all ions. 6.45-6.47 Small peak present in all ions.
. 5.27 -5.29 Small peak present in all ions. 6.68 — 6.70 Major peak in all ions. Most prominent in ions 355, 337.
Strong (2E6) abundances for all ions. Low . . . I : M_a}ur Seak :Jreserln inall iong Molst prolmilnem inions 355,
baseline but slightly noisy for 5.08 — 5.74. 5.73-5.75 Present in all ions. May appear unresolved from 5.79 — 5.81 peak. 7.02-7.04 . '
Consistent ams across 579-581 Major peak in all ions. 717-719 Small peak present in all ions.
6.21-6.23 Present in all ions. Most prominent in ion 337. 7.36-7.38 Present in all ions.

lons 375, 357, 339 m/z

RY 427-8290 SM 36

e 549 554 NL 4 86E6
3 miz= 375.2508-375.2546 F FTMS +
> p ES! Full ms [75.0000-1125.0000]
= MS 230222-02 omithogaium
S0- 99 (230215) 9mgmL #1
= 7Y 544 - 645 654 751
= 493 /\ 510 535 563 573 A 630 °42 °2° 667 666 698 711 710 740 751 750 772 797 804 824
100 NL 183E6
miz= 357 2407-357 2443 F FTMS +
p ESI Full ms [75.0000-1125.0000]
5 5903 MS 230222-02 omithogalum
50+ ,_99 (230215) OmgmL. #1
606 794
4414 4TS 485‘93 5% 5% 579 & 5 662 cao69r 719 w%/\ 800 817
mg: WL § 1366
miz= 330 2301-330.2335 F. FTMS +
p ES! Full ms [75.0000-1125.0000]
s MS 230222-02 omithogalum
504 (230215) OmgmL #1
599607 633 645 654
Au 459 578 2 6.60 6908 706 720 741751 757 776 793 803 818
T T u y T T T y y T U T
44 46 48 50 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.99-5.01 Present in all ions. 5.93-5.95 Major peak in all ions.
Strong (=E6) abundances for all ions. Low Major peak in all ions. . L
baseline and little noise. Consistent 549-551 May appear unresolved from 5.53 — 5.55 peak. 6.44-6.46 Major peak 357. Present in ions 375, 339.
chromatograms across replicates. 553555 Major peak in all ions. May appear unresolved from 5.49 —5.51
- ) peak.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 38

— 503 NL: 1.56E6
549 miz= 375.2503-375 2541 F. FTMS +p ESI
% Full ms [75.0000-1125.0000] MS 221129-11
3 Ornithogalum (221028) 9mgmL #2
50 655 7.48
227 249 267 295 322 342 360 386 421 433 477491 7 5% 645 *° g63 721 7.41 756 808 831 860 800 942 990 956
536 NL: 5 96E5
1003 528 828 miz= 391.2441-391.2481 F- FTMS + p ES|
845 Full ms [75.0000-1125.0000] MS 221120-11
50 493 FERT _ 854 Omithogalum (221028) 9mgmL #2
304 416 477 5.35 663 718 N\ 815 863 909 925 037
100 498 NL: 5.17E4
- miz= 405 2244-405.2284 F FTMS + p ES|
" Full ms [75.0000-1125.0000] MS 221129-11
3 Ornithogalum (221028) 9mgmL #2
320 454 500 582 628 720 737 756 794
447 570 697 = 815 ga1 914
4% S0 ? AN aMan neoha a8 w2 A
..o 587 NL: 1.70E6
miz= 433.2553-433 2507 F. FTMS + p ES|
Full ms [75.0000-1125.0000] MS 221120-11
50 Ormithogalum (221028) 9mgmL #2
306 485 504 91 703717 757 770 805 810 853 003 041 086
——T T — 7 ——Ff —— T — T
25 30 35 40 45 50 70 75 80 85 9.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
468470 Present in ion 405. 5.48 - 5.50, Major peaks in ion 375. May appear unresolved from each
i i i 5.54 - 5.56 other.
L 5.73-5.75, Major peaks in ion 433. May appear unresolved from each
Strong (>E) to adequate (>ES5) abundances 4.92-4.94 Present in ion 391. 5.80 - 5.82 other.
for ions 375, 391, and 433. Poor (=E4) for 4.97 -4.99 Majorpeak in ion 405. 5.92-5.94 Major peak in ion 375.
fon 405. 5.00-5.02 Present in ion 375 7.66-7.68, Short peaks in ion 391, may appear unresolved from each
i i 7.70-17.72 other.
5.27-5.29 Present in ion 391. 8.25-8.64 Series/group of peaks in ion 391.

66




3.2.14 Thevetia peruviana

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

100 L NL 24486
Sy miz= 369 2042-369 2078 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
= MS 221104-16 Yellow Oleander
50 221011 9mgmL #1
5.97 6.11 6.31 652 671 684 694 787 798 816
46 NL: 1.48E6
miz= 351.1936-351.1972 F: FTMS +
p ESI Full ms [75.0000-1125 0000]
MS 221104-16 Yellow Oleander
50 221011 OmgmL #1
611 627 6.52 6.95 7.25 7.48 8.01
) NL: 8.19E5
m/z= 333 1826-333 1860 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 221104-16 Yellow Oleander
504 221011 OmgmL #1
610 642 645
T T T T T T T T T T T T T T T T T T T T
60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Strong (=E6) abundances for all ions. Low 4.56 -4.58 Present in all ions. 5.58 - 5.60 Present in all ions.
baseline and little noise. Consistent 5.08 -5.10 Major peak present in all ions. Most prominent in ion 351, 333. 5.77-5.79 Major peak in ions 369, 351. Present in ion 333.
chromatograms across replicates. 5.26 -5.28 Present in all ions. Most prominent in ions 369, 351. 5.85-5.88 Most prominent in ions 369.

lons 371, 353, 335 m/z

RT 427-820 SM 38

580 594 NL 141E6
L 6_27 531 mvz= 371.2198-371 2236 F- FTMS +
p ESI Full ms [75.0000-1125 0000]
MS 230119-16 Yellow oleander
e 518 552 (230118) OmgmL #1
491 512 542 560 601
420 452 455 475  /\ Y, o y/ 622 625643 661 677 687 604 718 724 785 791 799
100- 527 531 NL 15566
] 595 mvz= 353 2093-353 2120 F FTMS +
580 p ESI Full ms [75.0000-1125.0000]
MS 230119-16 Yellow oleander
504 (230118) 9mgmL #1
495 518 862
420 451 457 485 488 512 \__sn 602 613 617 644 670 681 702 715 767 787 799 827
100 e NL 7 4365
527 miz= 335.1983-335.2017 F FTMS +
p ESI Full ms [75.0000-1125 0000}
594 MS 230119-16 Yellow oleander
504 580 (230118) omgmL #1
495 A 55
461 4% 1% 514 50 882 g6 /U 610 630 713 780 810
T T T T T T T T T =TTy T T T T T T T=rr=T=] T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Strong (=E6) abundances for ions 371 and 353. 4.93-4.95 Present in all ions. 5.51-5.53 Present in all ions.
Adequate (>E6) abundance for ion 335. Low 5.26 -5.28 Major peak in all ions. May appear unresolved from 5.30 — 5.32 peak. 579-581 Major peak in all ions.
baseline and little noise. Very consistent . . . . . .
chromatograms across replicates. 5.30-5.32 Major peak in all ions. May appear unresolved from 5.26 — 5.28 peak. 5.94-5.96 Major peak in all ions.

lons 373, 355, 337 m/z

RT-427-829 SM 38

100 543 NL 1.20€7
miz= 373 2351-373 2360 F- FTMS +
p ESI Full ms [75.0000-1125.0000]
MS 221104-16 Yellow Oleander

50] 221011 OmgmL #1

549 618

250559 602 608 /M\627 640645 664 680 607 711 718 722 743 756 772 779 795 807 820
.2 51 L 416E6
miz= 355.2250-355 2286 F- FTMS +
p ESI Full ms (75 0000-1125.0000]
MS 221104-16 Yelow Oleander

50
- . - 6‘3‘618 - 724 221011 OmgmL #1
| as6 s am 498 SN 520 S 568 62 8%/ YN\ A\ 662 669 679 685 705 730 748 762 771 781 703 805 819
'Og— 543 NL 1.33€7
] miz= 337 2144-337 2178 F FTMS +
p ESI Full ms [75.0000-1125.0000]
50 MS 221104-16 Yeliow Oleander
40 613 221011 OmgmL #1
437 452 471482 4957}“1'15"J 521 534 '\36\05707575 602@05/_/\627 642 646 661 682 693 706 724 737 747 760 773 788 807 818
T T = T { T T T o e T T T T T 5 e T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
4.51-4.53 Present in all ions. Most prominent in ion 373. 6.12-6.14 Present in all ions.
Strong (=E6) abundances for all ions. Low . . " PR Present in all ions. May appear unresolved from
baseline and little noise. Consistent 5.03-5.05 Present in all ions. Major peak in in ion 373. 6.17-6.19 6.12 — 6.14 peak.
chromatograms across replicates. 5.33-5.35 Present in all ions. 6.41-6.43 Most prominent in ion 355.
5.42-5.44 Major peak in all ions. 7.23-7.26 Major peak in ion 355.

lons 375, 357, 339 m/z

RT 427.820 SM 38

i 566 NL 4 04E6
- miz= 375 2508-37T5 2546 F FTMS +
P ESI Full ms [75 0000-1125 0000]

530 643 MS 221104-17 Yeliow Oleander
50-] 221011 9mgmL #2
626 657
460 471 496 502 / 5,54 \ 580 6% 605 627 \_/\_672 681 695 701 729 735 756 764 777 791 809 626
100 643 NL 45366

\ miz= 357.2407-357. 2443 F_ FTMS +

565 p ESI Full ms [75 0000-1125 0000]
—-d A \ MS 221104-17 Yeliow Oleander
50 \ \ 5/5\7 221011 omgmL #2
521 A 5 \ \
497 502 ] 540 8% | \ 576 200 605 616 631 \J \_ 678 695 702 707 727 744 752 762 782 7% 800 820
100 643 NL 7 46E6
565 miz= 339.2301-330.2335 F- FTMS +
\ \ p ESI Full ms [75 0000-1125 0000]
- i MS 221104-17 Yeliow Oleander
50 530 | es7 221011 9mgmL #2
521 N\ 600 \ AN
1 471 491502517 )\ ~ 607610632 ) \ / \ 678 605 707 722 735 752763 777 794 807 813
- T r T T T T T T T T T T T
44 46 48 50 52 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
Strong (=E6) abundances for all ions. Very low 5.25-5.27 Present in all ions. 5.99 - 6.01 Present in all ions.
baseline and little noise. Consistent 5.29 -5.31 Present in all ions. Most prominent in ion 375. 6.42 - 6.44 Major peak in all ions.
chromatograms across replicates. 5.65 - 5.67 Major peak in all ions. 6.56 — 6.58 Major peak in all ions.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-986 SM: 3B

— 566 NL 422E6
miz= 375.2503-375 2541 F FTMS + p ES|
: 530 Full ms (75.0000-1125.0000] MS 221104-16
50 N 643 _— Yellow Oleander 221011 OmgmL #1
380 425 469 501 2%\ 555 600 628 N\ R 672 702 732 770805 816 851 888 910 5
1087 I8 NL 8.38E6
768 miz= 301.2441-301 2481 F FTMS + pESI
Full ms [75.0000-1125.0000] MS 221104-16
50 6.19 826 532 Yellow Oleander 221011 9mgmL #1
o 437 456 481 533 56158 575 M\ 62 682 720 750 782 815 AR 846 877 014 955
100+ 528 578 NL 2.79E6
m/z= 405.2244-4052284 F. FTMS + p ESI
_ Full ms [75.0000-1125.0000] MS 221104-16
50 520 5.58 Yellow Oleander 221011 9mgmL #1
435 290 465 489 586 634 660687 728745 787 813 849 9.37
..o 540 943 NL 3.14E4
8.06 i miz= 433 2553-433 2597 F. FTMS + p ESI
720 937 [[l9.40 Full ms [75.0000-1125.0000] MS 221104-16
= 548 578 700 792 904
s 476 509 534” 571 l. 580 616 654 678 A TR 851 868) g7 n Yellow Oleander 221011 9mgmL #1
R e a4 S S S Y I B L AT -
25 30 as 40 45 5.0 55 6.0 65 7.0 75 80 85 20 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
519-5.21 Present in ion 405. May appear unresolved from 5.27 — 5.29 peak. 5.65-5.67 Major peak in ion 375.
Strong (=E6) abundances for ions 375, 391, and 405. Poor — - —
(=E4) abundance for ion 433. Noisy EIC for ion 433 gg? — gg :/Iresfent n 'En. 3?5' TOELEP—S appear unresolved from 5.29 - 5.31 ZE = Z;g l;/l_ajor pea_\k ”;:ﬁn 405.
without distinct peaks. Clean EICs for other ions. el o lajor peak in ion a 7‘68:7.70 erzsjir: '";ﬁz " il;l‘l 391 May apnear unresoived
529-531 | Presentin ion 375. T e | Ry Ay app
5.57-5.59 Present in ion 405. 8.14-8.47 Series/group of small peaks in ion 391.
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3.2.15 Heteromeles arbitufolia

lons 369, 351, 333 m/z

RT-427-829 SM: 3B

oy 608 = B 758 NL: 6.12E3
748 753 708 m/z= 369.2042-369.2078
775 818 £ FTMS + p ESI Fulms
= [75.0000-1125.0000] MS
50 230228-12
NL: 0
100+ miz= 351.1936-351.1972
F FTMS + p ESI Full ms
(75.0000-1125.0000] MS
504 230228-12
g TEd NL: 1.60E4
m/z= 333 1826-333 1860
F: FTMS + p ESI Full ms
? 457 52 .1 [75.0000-1125.0000] MS
50 743 7.81 230228-12
L M S 2 sy Ly St st Bt st e Ly e ey e e
44 46 48 50 52 54 56 58 6.0 62 6.4 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very bare EICs. Low abundances for all ions (<E4) and no clear signs _ _
of peaks.
lons 371, 353, 335 m/z
RT:427-829 SM: 3B
100- 694 NL: 1.56E4
miz= 371 2198-371.2236
7086 F: FTMS + p ES| Full ms
o [75.0000-1125.0000] MS
692 712 740 747 7h2 606 g25P30228-13
100 730 NL: 3.14E4
miz= 353 2003-353 2129
F: FTMS + p ESI Full ms
733 (75.0000-1125.0000] MS
50 9 % 230228-13
(e 769 802 g1g
o 585 7.48 778 NL: 6.17E3
e miz= 335 1983-335 2017
y F:FTMS + p ESI Full ms
[75.0000-1125.0000] MS
60+ 230228-13
T T T T T T T T T T T T T T T T T T T T
44 a6 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
. . May appear to have peaks, but poor peak shape, low abundances, and lack of peaks at the same RT in all three ions makes it
Very bare EICs. Low abundances (<E4) for all ions. No clear signs of 6.92 - 6.94, 2 o . gy . ) N
- o ! nlikely that this is from . A CG would exhibit the sam rn acre Il 3 ion: to the I f 18 fragmentation pattern
peaks; any peaks that appear to be present lack distinction. 729731 unlikely that this is fro a CG. A CG would exhibit the same pattern across all 3 ions, due to the loss of 18 fragmentation patte
discussed earlier.
lons 373, 355, 337 m/z
RT-427-829 SM 38
790 NL 8.78E3
- 574
L ez mz= 373.2351-373 2369
537 554 580 600 777 808 515 FFIMS+pESIFulms
627 [75.0000-1125.0000] MS
50 ﬂ 230228-13
100 819 NL 593E3
571 779 803 miz= 355 2250-355.2286
563 598 F FTMS + p ESI Full ms
[75.0000-1125 0000] MS
50 230228-13
o LEL] NL 5.38E3
723 miz= 337 2144-337 2178
F: FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 230228-13
T T S T T T T T T T T T | T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very bare EICs. Low abundances (<E4) for all ions. No clear signs of _ R
peaks.
lons 375, 357, 339 m/z
RT 427-829 SM: 38
500 548 NL: 1.24E4
e miz= 375.2508-375 2546
573 575 F: FTMS + p ESI Full ms
535 546 617 [75.0000-1125.0000] MS
50 507 910 T 5ﬂ56 ﬂ 637 668 774 230228-13
106 753 NL: 1.66E5
7 miz= 357 2407-357 2443
62 F: FTMS + p ESI Full ms
[75.0000-1125.0000] MS
20 230228-13
585 788 g4
525 5.60 6.07 627 6.45 691 714 730 % 7.87 703 820
10 75 NL: 1.09E4
m/z= 339 2301-339 2335
3o F: FTMS + p ES| Full ms
719 [75.0000-1125.0000] MS
50 569 6.03 651 n 777 7.99 230228-13
T T R T ‘A‘VL,.,.,. T ,,ﬂ,.,.‘. T T 2 o r T =
44 46 48 50 52 5.4 56 58 60 62 6.4 66 68 70 72 7.4 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very bare EICs. Low abundances (<E4) for ions 375 and 339. No clear 5.47 - 5.49, May appear to have peaks, but poor peak shape and lack of peaks at the same RT in all three ions makes it unlikely that this is
signs of peaks; any peaks that appear to be present lack distinction. 7.52-1754 froma CG.
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:-210-986 SM: 38

100+ 962 NL 462E4
miz= 375 2503-375.2541 F: FTMS +p ESI
9.48 [|9.64 Full ms [75.0000-1125.0000) MS
A 520 551 903 907 92 230307-00 Toyon (230306) 10mgmL #2
519 554 666 734 762 848 i ”
Pk e, 620 60 S et Mol emaa Ul R
082 TAa7 7.40 NL: 1.04E5
miz= 391 2441-391.2481 F: FTMS + p ESI
A Full ms [75.0000-1125.0000] MS
s 330 536 846 230307-09 Toyon (230306) 10mgmL #2
440 5.41 6.89 7.34 YL 877 903 948
1005 88 NL 1.16E4
T8, Miz= 405.2244-405 2284 F- FTMS +p ESI
505 769 Full ms [75.0000-1125.0000] MS
50 5 ﬁA jﬂ 616 g4 679 7 ﬁz A 751 7m96 sﬁ"" 836 230307-09 Toyon (230306) 10mgmL #2
1004 546 NL 2.14E4
043 miz= 433 2553-433.2597 F: FTMS + p ESI
522 554 Full ms [75.0000-1125.0000] MS
50 508 643 648 702725 758 798 850 872 9.41 230307-09 Toyon (230306) 10mgmL #2
——T T T T T
25 30 35 40 45 5.0 55 6.0 65 7.0 75 8.0 85 9.0 95
Time (min)
General Observations RT Observed Peaks
7.46 - 7.48, .
. . Present in ion 391.
Adequate (=E5) to poor (=E4) abundances for all ions. No 7.48-7.50
clear signs of peaks in EIC of ion 405. . .
9 P 8.35-8.47 Groupl/series of small peaks in ion 391.
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3.2.16 Taxus baccata

lons 387, 369, 351, 333 m/z

RT-427-829 SM 3B

100 690 NL: 5.85E3
8.25 M/z= 369 2042-360 2078
F:FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 230228-10
AL 784 NL: 4.93E3
m/z= 351 1936-351.1972
F FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 230228-10
el 765 NL: 1.84E4
m/z= 333 1826-333 1860
F- FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 230228-10
Tt LR LA LA Sy Ay B Sy e e e o Dt et e e e ey ey
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations [ RT. [ Observed Peaks
Very bare EICs. Low abundances for all ions (<E4) and no clear signs of peaks l - -
lons 371, 353, 335 m/z
RT:427-829 SM:38
o] NL: 4.02E6
] m/z= 371.2196-371.2236
1 491 F. FTMS +p ESI Full ms
] [75.0000-1125.0000] MS
504 23022810
] 485 512 603
o a5 NL: 1.18€6
] miz= 353.2093-353.2129
F_FTMS + p ESI Full ms
] [75.0000-1125.0000] MS
50 230228-10
] 485 491 #44 652 718 7.30 7.70
100 ALY NL: 281E4
miz= 335.1983-335.2017
1 F. FTMS + p ESI Full ms
] [75.0000-1125.0000] MS
50 230228-10
T T T T T T T T T T T T T T T T T T T T
a4 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very bare EICs. Low abundance (<E4) for ion 335. Strong abundance (=E6) jgi B :gg Appears to have a major peak for ions 371 and 353 at 4.64 - 4.66. However, the peak is poorly shaped with a low abundance
for ions 371 and 353. 4'90 _ 4'92' inion 335. Similarly, the 4.84 — 4.86 and 4.90 — 4.92 peaks are not present in ion 335.
lons 373, 355, 337 m/z
RT-427-829 SM: 38
. 503 NL: 5.61E4
/z= 373 2351-373 2369
F: FTMS + p ESI Full ms
= [75.0000-1125.0000] MS
487 501 &5 230228-11
ﬂ 707 753
n
S 518 NL: 3.16E5
miz= 355.2250-355.2286
F: FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 230226-11
a7
AN
e 75 NL: 1.32E4
miz= 337 2144-337 2178
F: FTMS + p ESI Full ms
{75.0000-1125.0000] MS
504 230228-11
T T T T T T T T T T T T T T T T T T T T
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
. . May appear to have a peak for ions 355 and 337. However, the peak is not present for ion 373. Typically, for CGs, if peaks
Vi re EICs. Low abundances for all ions (<E4) and no clear signs of peak .16 — 5.1 : : p : : " > H
ery bare EICs. Low abundances for all ions (<&4) and no clear signs of peaks 516-5.18 in the lower mass (330s, 350s m/z) ions are present, it should be present in the highest mass (370s m/z) ion as well.
lons 375, 357, 339 m/z
RT:427-829 SM: 3B
si] NL:O
miz= 375 2508-375 2546
F: FTMS + p ES| Full ms
[75.0000-1125.0000] MS
S0 230228-11
4 522 NL: 2.14E5
miz= 357 2407-357 2443
F: FTMS + p ESI Full ms
] [75.0000-1125.0000] MS
50 230228-11
704
664
NL: O
Los miz= 339.2301-330 2335
] F: FTMS + p ES| Full ms
{75.0000-1125.0000] MS
504 230228-11
T T T T T T T T T T T T T T T T T T T T
44 a6 48 50 52 54 56 58 60 62 64 66 68 7.0 72 74 76 78 8.0 82
Time (min)
General Observations RT Observed Peaks

Very bare EICs. Low abundances for all ions (<E4) and no clear signs of peaks
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lons 433, 405, 391, 389, 375 m/z (genins)

RT:210-9.86 SM: 3B

950

NL 981E4
miz= 375 2503-375.2541 F. FTMS + p ESI

100+
664 668 695696 ;45 g X
54 Ful ms [75.0000-1125.0000] MS 230307-04
50 523 5ﬂ43 813 833 5., 900 g 75 T21US baceala (230306) fomgm #1
100 NL: 8 20E4
miz= 301.2441-301.2481 F FTMS + p ES|
Full ms [75.0000-1125.0000] MS 230307-04
50 Taxus baccata (230306) 10mgmL #1
100+ NL: 1.02E5
652 668 MVz= 405.2244-405 2284 F FTMS + p ES|
589 502 T Full ms [75.0000-1125.0000] MS 230307-04
50 6.37 702 740 784 2104 Taxus baccata (230306) 10mgmL #1
8.32 926
o M BXpe 895 926 958
1o NL: 14365
693 miz= 433 2553-433.2507 F. FTMS + p ESI
2 L04 732 7,45 L0 816 Full ms [75.0000-1125.0000] MS 230307-04
50 S 819 Taxus baccata (230306) 10mgmL #1
263 4 . 888 939 945 90
—— T A e e e T T T BRI e i A S
25 30 35 40 45 50 55 6.0 65 70 75 8.0 85 9.0 95
Time (min)
General Observations RT Observed Peaks

Adequate( =ES5) abundances for ions 405 and 433. Low
abundances (<E4) for ions 375 and 391. Very noisy EICs
for all ions. No distinct peaks.
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3.2.17 Prunus laurocerasus

lons 369, 351, 333 m/z

RT-427-829 SM 3B

100+ 794 NL: 2 5264
743 778 789 820  miz= 369.2042-369.2078
764 F: FTMS + p ESI Full ms
2 7.98 [75.0000-1125.0000] MS
50 Gﬂf? ﬂ&” 654 670 688698 .0 733741 hﬁﬁ ” A 230418-36
1004 77 NL: 4.14E4
7 miz= 351.1936-351.1972
0770 F FTMS + p ESI Full ms
[ 786 8.29 [75.0000-1125.0000] MS
50 696 792 820 30418-36
’-\ 719 729 751 756 7.98
100 NL: 203E4
miz= 333 1826-333 1860
766 F: FTMS + p ESI Full ms
[75.0000-1125.0000] MS
50 T 802 230418-36
L e e o LI B S o e o LI B o s e e e e S e e e e e e LA e
44 46 48 50 52 54 56 58 6.0 62 6.4 66 68 70 72 74 76 78 80 82
Time (min)
General Observations [ RT [ Observed Peaks
Low abundances for all ions (<E4) and no clear signs of peaks | - | -
lons 371, 353, 335 m/z
RT-427-820 SM: 3B
15 815 820 NL 3.33E4
miz= 371.2198-371.2236
680 FTMS + p ESI Full ms
50 [75.0000-1125.0000] MS
230418-3¢
533 632 6 ﬁ‘ 698 7.10
o 7.81 NL: 5.60E4
miz= 353.2003-353.2120
F: FTMS + p ESI Full ms
[75.0000-1125.0000) MS
50- 230418-36
504 6.45 670 679 698 702 712
JaY N
e 772 NL 221E4
m/z= 335.1983-335.2017
557 F:FTMS + p ESI Full ms
50 7’1_)1 765 788 802 g1 [2735()2‘:3?;‘25 0000 WS
— T LB 1 P 5 o o e e 2 o T — T T T — T SR s e s e
44 46 48 50 52 54 56 58 6.0 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Low abundances for all ions (<E4) and no clear signs of peaks - -
lons 373, 355, 337 m/z
RT:427-829 SM: 38
el 802 NL: 7.18E4
miz= 373 2351-373 2389
F. FTMS + p ESI Full ms
50 8.27[75.0000-1125.0000] MS
6.46 677 679 230418-36
i 586 550 683 500 612 614 633 638 N6s1 676
n A Anan 7\ DA M
s 739 7.81 806 819 NL 4B1E4
100 & 2= 355 2250-355 2286
F- FTMS + p ES| Full ms
[75.0000-1125.0000] MS
50 654 230418-36
6.18 624 636 39
0 7
100 806 NL 277E4
miz= 337 2144-337.2178
F: FTMS + p ES| Full ms
[75.0000-1125.0000] MS
50] G 747 702 790 [ 624 828 230418-36
44 46 48 50 52 54 56 58 6.0 62 64 66 68 7.0 72 74 76 78 8.0 82
Time (min)
General Observations RT Observed Peaks
Low abundances for all ions (<E4) and no clear signs of peaks - -
lons 375, 357, 339 m/z
RT 427-829 SM 38
100 7.95 g00 NL 231E4
78 08 miz= 375.2508-375.2546
810 F:FTMS +pESI Ful ms
8.28 [75.0000-1125.0000] MS
608
50 sor 52 5ﬂ‘ 597 a2 . 230418-36
s 704 NL: 8.85E5
miz= 357.2407-357.2443
F FTMS + p ESI Full ms
[75.0000-1125.0000) MS
50 230418-36
552 564 572 592 6.01 7.26 744 767 7.74 803 819
ois 79 NL: 1.28E5
miz= 339.2301-330.2335
F. FTMS + p ESI Full ms
[75.0000-1125.0000) MS
50 230418-36
516 799 821
515 /\[\519 534 557 6.13 647 669 694 714 759 776 782
by n o o A o o :
— T e S e e e e e L e e e a A
44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Time (min)
General Observations RT Observed Peaks
Very bare chromatogram. Low abundances for all ions (<E4) and no 793-7.05 Appears to have peak here for ions 375, 357, 339. However, low abundance for ion 375 and poor peak shape compared to ions
clear signs of peaks b . 357 and 339. Typically for CGs, peaks for highest mass ion (e.g. ion 375 here) show the highest abundance.

73




lons 433, 405, 391, 389, 375 m/z (genins)

RT:-210-986 SM: 38

662 952 NL: 2 50E6
9.49 miz= 375.2503-375.2541 F
FTMS + p ES| Full ms
50 9‘5“2“ [75.0000-1125.0000] MS
507 527 6554 597 608 622 683 7.00 775 795 831 857 870 801 036 945 £30415-36
s 77 NL: 2 88E5
768 f17.74 miz= 301 2441-301 2481 F
7.65 FTMS + p ESI Full ms
50 838 846 0 [75.0000-1125.0000] MS
457 461 488 569 586 620 685686 711738 893 922 937 28041836
760 NL: 1.10E5
1005 752\ 51 787 M/z= 405 2244-405.2284 F
785 FTMS + p ESI Full ms
> 7.90 824 i [75.0000-1125.0000] MS
b 574 669 6.86 717 863 898 7 0.4 230418-36
50 NL: 4.28E4
1009 Ui 0.41 947 m/z= 433 2553-433.2597 F
o 568 4 8.46 850 so0 T loss  FIMS*pESIFuims
§ A 585 6.24 638 718 743 770|801 840 873 || & n [273502?2»05;125 0000] MS
S S W VO 1 —1 A LT |
25 30 35 40 45 50 55 6.0 65 7.0 75 8.0 85 2.0 95
Time (min)
General Observations RT Observed Peaks RT Observed Peaks
7.64-17.66, : P . L
Strong (=E6) to adequate (=ES5) to poor (=E4) abundances 7.70-7.72 Major peaks in ion 391. 9.51-9.53 Major peak in ion 375.
for ions. Lack of distinct peaks. - —
P 7.42-791 Groupl/series of peaks in ion 405.
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3.3 Blind Test 1: Identification of Cardenolide-containing Plants

3.3.1 Using “High” lon Grouping

Cardenolide-containing (True) Non-cardenolide-containing (True) Proposed Total
Cardenolide-containing
(Proposed) 16 0 16
Non-cardenolide-containing
(Proposed) 0 16 16
True Total 16 16 32
Individual Test Overall Test
CC Plants 16/16 = 1.00 1.00 > 0.500 32/32 = 1.00
Non-CC Plants 16/16 = 1.00 1.00 > 0.500 1.00>0.50

3.3.2 Using “Medium” lon Grouping

Cardenolide-containing (True) Non-cardenolide-containing (True) Proposed Total
Cardenolide-containing
(Proposed) 16 0 16
Non-cardenolide-containing
(Proposed) 0 16 16
True Total 16 16 32
Individual Test Overall Test
CC Plants 16/16 = 1.00 1.00 > 0.500 32/32 =1.00
Non-CC Plants 16/16 = 1.00 1.00 > 0.500 1.00>0.50

3.3.3 Using “Low” lon Grouping

Cardenolide-containing (True) Non-cardenolide-containing (True) Proposed Total
Cardenolide-containing
(Proposed) 16 0 16
Non-cardenolide-containing
(Proposed) 0 16 16
True Total 16 16 32
Individual Test Overall Test
CC Plants 16/16 = 1.00 1.00 > 0.500 32/32 =1.00
Non-CC Plants 16/16 = 1.00 1.00 > 0.500 1.00 > 0.50

3.3.4 Using “Genin” lon Grouping

Cardenolide-containing (True) Non-cardenolide-containing (True) Proposed Total
Cardenolide-containing
(Proposed) 16 0 16
Non-cardenolide-containing
(Proposed) 0 16 16
True Total 16 16 32
Individual Test Overall Test
CC Plants 16/16 = 1.00 1.00 > 0.500 32/32 =1.00
Non-CC Plants 16/16 = 1.00 1.00 > 0.500 1.00 > 0.50




3.4 Blind Test 2: Individual Plant Classifications

3.4.1 Using “High” lon Grouping
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True ID
A. A. A. A. A. A. A. C. C. C. D. N. o |T. Proposed
boe obe ole soc cur fas spe mac | odo maj pur ole fim | per Total
5“' 8 0 0 0 0 0 0 0 0 0 0 0 0 0 8
0e
- 0 8 0 0 0 0 0 0 0 0 0 0 0 0 8
obe
A. 0 0 7 0 0 0 0 0 0 0 0 0 0 0 7
ole
i 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8
SOC
Acur | 0 0 0 0 7 0 0 0 0 0 0 0 0 0 7
A.
o| fas 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8
5| Aspe| O 0 0 0 0 0 7 0 0 0 0 0 0 0 7
Ug; m%C ol ol oo |o|lolo]| 7o o] oo lo] o 7
e C 0 0 0 0 0 0 0 0 8 0 0 0 0 0 8
odo
& 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7
maj
D. 0 0 0 0 0 0 0 0 0 0 8 0 0 8
pur
N.
ole 0 0 0 0 0 0 0 0 0 0 8 0 0 8
f?rh 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7
T.per | 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
True 15 | g 7 8 7 8 7 7 8 | 7 8 | 8 | 7| 7 105
Total
Individual Test Overall Test
A. boehmianum 8/8 =1.00 1.00 >0.0714
A. obesum 8/8 =1.00 1.00 > 0.0714
A. oleifolium 7/7=1.00 1.00 >0.0714
A. socotranum 8/8 =1.00 1.00 > 0.0714
A. curassavica 7/7=1.00 1.00 > 0.0714
A. fascicularis 8/8=1.00 1.00 > 0.0714 105/105 = 1.00
A. speciosa 7/7=1.00 1.00>0.0714
C. macrocarpa 7/7=1.00 1.00>0.0714
C. odollam 8/8=1.00 1.00 > 0.0714 1.00 > 0.0714
C. majalis 7/7=1.00 1.00 >0.0714
D. purpurea 8/8 =1.00 1.00>0.0714
N. oleander 8/8 =1.00 1.00 > 0.0714
O. fimbrimarginatum 7/7=1.00 1.00>0.0714
T. peruviana 7/7=1.00 1.00 >0.0714




3.4.2 Using “Medium” lon Grouping
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True ID
A. A A. A. A. A. A. C. C. C. D. N. 0. |T Proposed
boe obe ole soc cur fas spe mac | odo maj pur ole fim | per Total
A. 8 0 0 0 0 0 0 0 0 0 0 0 0 0 8
boe
A.
obe 0 8 0 0 0 0 0 0 0 0 0 0 0 0 8
A. 0 0 7 0 0 0 0 0 0 0 0 0 0 0 7
ole
i 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8
SOC
Acur| 0 0 0 0 7 0 0 0 0 0 0 0 0 0 7
A.
o| fas 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8
o | A spe 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0
Ug; mcéc ol ol oo |o|lolo]| 7o o] oo lo] o 7
al c o
odo 0 0 0 0 0 0 0 0 0 0 0 0 0 8
& 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7
maj
D. 0 0 0 0 0 0 0 0 0 0 8 0 0 0 8
pur
I 0 0 0 0 0 0 0 0 0 0 0 8 0 0 8
ole
f?rh 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7
T. per 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
True
Total 8 8 7 8 7 8 7 7 8 7 8 8 7 7 105
Individual Test Overall Test
A. boehmianum 8/8=1.00 1.00 >0.0714
A. obesum 8/8=1.00 1.00 >0.0714
A. oleifolium 7/7=1.00 1.00 >0.0714
A. socotranum 8/8=1.00 1.00>0.0714
A. curassavica 7/7=1.00 1.00 >0.0714
A. fascicularis 8/8 = 1.00 1.00 > 0.0714 105/105 = 1.00
A. speciosa 7/7=1.00 1.00 >0.0714
C. macrocarpa 7/7=1.00 1.00 > 0.0714
C. odollam 8/8 =1.00 1.00 > 0.0714 1.00 > 0.0714
C. majalis 7/7=1.00 1.00 >0.0714
D. purpurea 8/8 =1.00 1.00 > 0.0714
N. oleander 8/8=1.00 1.00 > 0.0714
O. fimbrimarginatum 7/7=1.00 1.00 >0.0714
T. peruviana 7/7=1.00 1.00 >0.0714




3.4.3 Using “Low”

lon Grouping
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True ID
A. A. A. A. A. A. A. (G C. C. D. N. 0. T. Proposed
boe obe ole S0C cur fas spe mac | odo maj pur ole fim | per Total
A. 8 0 0 0 0 0 0 0 0 0 0 0 0 0 8
boe
o 0 8 0 0 0 0 0 0 0 0 0 0 0 0 8
obe
A. 0 0 7 0 0 0 0 0 0 0 0 0 0 0 7
ole
o 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8
SOC
Acur | 0O 0 0 0 7 0 0 0 0 0 0 0 0 0 7
A
o| fas 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7
5 | A spe 0 0 0 0 0 1 7 0 0 0 0 0 0 0 8
g mcac 0 0 0 0 0 0 0 7 0 0 0 o [ o] o 7
x| c
0 0 0 0 0 0 0 0 8 0 0 0 0 0 8
odo
e 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7
maj
D.
our 0 0 0 0 0 0 0 0 0 0 8 0 0 0 8
I 0 0 0 0 0 0 0 0 0 0 0 8 0 0 8
ole
f?m 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7
T. per 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
True
Total 8 8 7 8 7 8 7 7 8 7 8 8 7 7 105
Individual Test Overall Test
A. boehmianum 8/8=1.00 1.00 >0.0714
A. obesum 8/8=1.00 1.00 >0.0714
A. oleifolium 7/7=1.00 1.00 >0.0714
A. socotranum 8/8=1.00 1.00>0.0714
A. curassavica 7/7=1.00 1.00 >0.0714
A. fascicularis 7/8 = 0.875 0.875 > 0.0714 104/105 = 0.990
A. speciosa 7/7=1.00 1.00 >0.0714
C. macrocarpa 7/7=1.00 1.00 > 0.0714
C. odollam 8/8 =1.00 1.00 > 0.0714 0.990 > 0.0714
C. majalis 7/7=1.00 1.00 >0.0714
D. purpurea 8/8 =1.00 1.00 > 0.0714
N. oleander 8/8=1.00 1.00 > 0.0714
O. fimbrimarginatum 7/7=1.00 1.00 >0.0714
T. peruviana 7/7=1.00 1.00 >0.0714




3.4.4 Using “Genins” Ion Grouping
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True ID
A. A. A. A. A. A. A. C. C. C. D. N. o [T Proposed
boe obe ole S0C cur fas spe mac odo maj pur ole fim | per Total
A. 8 0 0 0 0 0 0 1 0 0 0 0 0 0 9
boe
A.
obe 0 8 0 0 0 0 0 0 0 0 0 0 0 0 8
A. 0 0 7 0 0 0 0 0 0 0 0 0 0 0 7
ole
i 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8
SOC
Acur | 0 0 0 0 7 0 0 0 0 0 0 0 0 0 7
a f’;'s 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8
2 [ A.spe 0 0 0 0 0 0 7 0 0 0 0 0 0 0 7
o
s n?éc 0 0 0 0 0 0 0 6 0 0 0 0 0 0 6
“Ic
odo 0 0 0 0 0 0 0 0 8 0 0 0 0 0 8
& 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7
maj
p'i'r 0 0 0 0 0 0 0 0 0 0 8 0 0 0 8
N. ole 0 0 0 0 0 0 0 0 0 0 0 8 0 0 8
f?n'] 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7
T. per 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
True | g 8 7 8 7 8 7 7 8 7 8 8 | 7] 7 105
Total
Individual Test Overall Test
A. boehmianum 8/8=1.00 1.00 >0.0714
A. obesum 8/8 =1.00 1.00 > 0.0714
A. oleifolium 7/7=1.00 1.00 >0.0714
A. socotranum 8/8 =1.00 1.00 > 0.0714
A. curassavica 7/7=1.00 1.00 > 0.0714
A. fascicularis 8/8 =1.00 1.00 > 0.0714 104/105 = 0.990
A. speciosa 7/7=1.00 1.00>0.0714
C. macrocarpa 6/7 = 0.857 0.857 >0.0714
C. odollam 8/8=1.00 1.00 >0.0714 0.990 > 0.0714
C. majalis 7/7=1.00 1.00 >0.0714
D. purpurea 8/8 =1.00 1.00>0.0714
N. oleander 8/8 =1.00 1.00 > 0.0714
O. fimbrimarginatum 7/7=1.00 1.00>0.0714
T. peruviana 7/7=1.00 1.00 >0.0714




4. Discussion
4.1 Extracted lon Chromatograms of Standards

lons present in the Full MS? (AIF) scans of the standards were used to determine the
exact masses of the ions of interest. Digitoxigenin, digitoxin, cerberin, and neriifolin exhibited
the “trio of ions” pattern at ions 375, 357, and 339 m/z in the Full MS? scan, which is
characteristic to digitoxigenin. Digoxigenin, digoxin, and gitoxin had an ion pattern of 373, 355,
and 337 m/z in the Full MS? scan, which is characteristic for digoxigenin. Convallotoxin and
cymarin had an ion pattern of 369, 351, and 333 m/z in the Full MS? scan, which is characteristic
for strophanthidin or calotropagenin.

lons 375 and 373 were not appearing in the Full MS? scan for cerberin and gitoxin,
respectively, and only appeared in the Full MS scan. The observed m/z for ions 375, 357, and
339 were taken from the ions seen in the Full MS? scans for digitoxigenin and digitoxin, rather
than cerberin. Similarly, the observed m/z for ions 373, 355, and 337 were taken from

digoxigenin and digoxin, rather than gitoxin.

4.2 Extracted lon Chromatograms of Plants and Blind Test Identification

The Full MS? (AIF) mass spectra and chromatograms were primarily used for evaluating
the ions of interest in the standards. These samples were clean, consisting purely of the standard
and the diluent, methanol. On the other hand, the actual plant leaves contain many extraneous
compounds, such as waxes, pigments, carbohydrates. Full MS scan was used instead because
AIF would fragment these compounds, in addition to the cardenolides of interest, resulting in a

noisy spectrum which makes it difficult to discern any characteristic peaks. Furthermore,
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fragments of the ions of interest are still present in Full MS scan due to inherent in-source
fragmentation during ionization.

A. curassavica, C. odollam, C. majalis, D. purpurea, N. oleander, and T. peruviana were
among the plants expected to contain high amounts of cardenolides. Indeed, their ions had
consistently strong abundances and many distinct chromatographic peaks for ions 375, 357, 339;
373, 355, 337; 371, 353, 335; 369, 351, 333, and genins 433, 405, 391, 389, and 375. Thus, the
unknown samples of these plants were easily recognizable. C. odollam contained the highest
amount of cardenolides by far, exhibiting the same magnitude of abundances if not higher (E6 —
E8) at 4mg/mL as N. oleander at 6mg/mL, A. curassavica at 8mg/mL, and C. majalis, D.
purpurea, and T. peruviana at 9mg/mL.

A. obesum exhibited strong abundances and chromatographic peaks at the selected ions as
expected. A. boehmianum, A. oleifolium, and A. socotranum, which have a scarce amount of
literature on their cardenolide content, also exhibited strong abundances. A. socotranum appeared
to have the highest cardenolide content of the four Adenium species. Only 4mg/mL of A.
socotranum was needed to yield E6 abundances, which is comparable to C. odollam. Meanwhile,
A. boehmianum, A. obesum, and A. oleifolium showed strong abundances only at 6-7 mg/mL.
lons 387, 369, 351, and 333 were not particularly useful for A. oleifolium and A. socotranum
identification as the EICs contained considerable noise. Similarly, ion 405 contained
considerable noise and a lack of distinct peaks for all Adenium sp. lons 375, 357, 339; 373, 355,
337; 371, 353, 335; and 433 provided the best EICs for Adenium sp.

C. macrocarpa surprisingly had peaks present at the selected ions. This was unexpected
because although it was hypothesized to contain cardenolides, the bulk of the literature on C.

macrocarpa discusses its antioxidant properties while its cardenolide content remains largely
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undiscussed. However, it took the most attempts during validation to evaluate it due to the peaks
being inconsistent for ions 369, 351, 333 and ions 371, 353, 335. lons 375, 357, 339 and 373,
355, 337 provided the best EICs for C. macrocarpa.

Similar to the Adenium plants, literature on cardenolides in Ornithogalum focused on
species other than O. fimbrimarginatum but O. fimbrimarginatum was hypothesized to contain
cardenolides as well. Indeed, O. fimbrimarginatum had peaks present for all of the ions of
interest. In particular, ions 371, 353, and 335 were the most characteristic for O.
fimbrimarginatum as it consistently showed a series of five peaks between 4.65 to 5.30 minutes,
which was very useful in its identification.

A. fascicularis and A. speciosa are known to have low cardenolide contents. As
expected, the abundances were low for A. fascicularis and A. speciosa, to an extent. The two
plants required the highest optimal concentration of all the plants, at 10 mg/mL, for discernible
and consistent chromatographic peaks to be observed. A. fascicularis did not have many
characteristic peaks, and the few peaks observed were not always consistently present throughout
every replicate. A. speciosa was expected to also have a low cardenolide content, but it had EICs
with distinct peaks and adequate abundances, particularly in ions 369, 351, 333 and 373, 355,

337.

4.3 Blind Test lon Performance
4.3.1Blind Test 1

There were no issues in discerning between a CC plant and a NCC plant. The difference
between N. oleander and T. peruviana, compared to H. arbitufolia and P. laurocerasus were

obvious. N. oleander and T. peruviana, which contain cardenolides, will show distinct peaks in
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all EICs at all ions. Meanwhile, H. arbitufolia and P. laurocerasus would exhibit EICs with low

abundances (< E4) with the absence of any distinct peaks.

4.3.2 Blind Test 2

lon 375 m/z was useful for identifying all plants, as every plant’s EICs had peaks present
for this ion. In the 391 m/z EIC, there were peaks present at retention times (RTs) 7.70 to 7.74
and 8.20 to 8.40 for every plant; these peaks were not particularly useful in identifying the CC
plants. However, the presence of additional peaks in the 391 m/z EICs of A. socotranum, A.
oleifolium, N. oleander, O. fimbrimarginatum, C. majalis, and C. odollam aided plant
identification. As expected, ion 405 m/z was most useful for identifying C. majalis and the
Asclepias plants, as it is the mass for strophanthidin and calotropagenin, which have been found
in these genera of plants. However, it also aided the identification of N. oleander, T. peruviana,
C. odollam, and O. fimbrimarginatum. As expected, ion 433 m/z was useful for identifying N.
oleander since it is the mass for oleandrigenin. It was surprisingly helpful for O.
fimbrimarginatum, D. purpurea, C. majalis, C. macrocarpa, and the Adenium spp. as well. N.
oleander, C. odollam, C. majalis, T. peruviana, and D. purpurea provided EICs with low noise
and sharp, tall peaks at consistent RTs for all ion groupings, so there was little issue in
identifying their unknowns.

The identification of A. fascicularis was difficult due to its inherently low cardenolide-
content. As a result, it often had ambiguous EICs with either the lack of peaks or inconsistent
peaks. This was exacerbated for the “low” ion grouping. The EICs for ion 357 m/z are
remarkably similar in A. fascicularis and A. speciosa, but peaks present in the EICs of other ions
in the “medium” ion grouping (i.e. 351, 353, 355 m/z) aided in discerning between the two. C.

macrocarpa also provided inconsistent EICs, in particular for 371, 353, 335 m/z and 369, 351,
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and 333 m/z, but the presence of the other ions in their respective groupings (i.e. 375, 357, 339
m/z and 373, 355, 337 m/z) aided its identification.

O. fimbrimarginatum was initially mistaken for C. macrocarpa. Both have a peak at RT
5.49 — 5.51, as well as several peaks in the range of RTs 5.94 — 6.00 in the 375, 357, 339 m/z
EICs. Both also had EICs with minimal peaks for 369, 351, and 333 m/z. This made it difficult to
distinguish between the two, and the lower the ion groupings used (medium, low), the more
difficult it became to tell them apart. As discussed earlier, O. fimbrimarginatum has a very
distinct pattern of peaks for ions 371, 353, and 335 m/z. These ions were the distinguishing
feature of O. fimbrimarginatum that differentiated it from C. macrocarpa.

It was obvious to identify when the unknown EICs were from an Adenium plant.
However, as expected, the Adenium EICs were very similar to each other across all ions as they
share the same genus. Still, there was enough variation in the RTs of characteristic peaks
between the different species to discern them. A. obesum, A. oleifolium, and A. socotranum have
noisy EICs for 369, 351, 333 m/z while there are distinct peaks and little noise for A.
boehmianum. A. obesum and A. oleifolium have noisy EICs for 371, 353, and 335 m/z while
these EICs are less noisy and exhibit distinct peaks for A. boehmianum and A. socotranum. For
the 373, 355, and 337 m/z EICs, A. socotranum typically exhibited unresolved peaks at RTs 6.94
—6.96 and 7.01 — 7.03 while A. oleifolium exhibits a single peak at RT 6.90 — 6.92. While this
peak is also present for A. obesum, it is much smaller in A. obesum than in A. oleifolium. These
similarities with subtle differences meant it was important to be more vigilant in the
identification of Adenium samples.

There was one false identification when using the “low” ions grouping, where A.

fascicularis was mistaken for A. speciosa. As discussed earlier, at lower m/z, it is difficult to see
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any distinct peaks in the EICs for A. fascicularis given how few are normally present. Similarly,
many of 4. speciosa’s defining peaks are absent at the lower m/z EICs. One of A. speciosa’s
defining peaks is at RT 5.09 — 5.11 in the 373, 355, 337 m/z EICs. Using the low ion groupings
EIC, this is the only useful peak that is present; there are no other peaks as distinct in the other
EICs (i.e. 339, 335, or 333 m/z). In the A. fascicularis unknown sample, this peak was present at

a low intensity (Figure 19). Thus, it was misidentified as A. speciosa instead.
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Figure 19. “Low” ions grouping EIC for A. fascicularis unknown (Blind Test 2, Sample 65).

There was also one false identification when using the “genin” ion grouping, where C.
macrocarpa was mistaken for A. boehmianum. The genin EICs for C. macrocarpa and A.
boehmianum are remarkably similar, with the only discernible difference being the presence of a
peak at RT 7.48 — 7.50 in the 375 m/z EIC for A. boehmianum but not for C. macrocarpa (Figure
20). While this peak was not seen in any of the other C. macrocarpa unknowns nor the C.
macrocarpa validation samples, the peak is present in A. boehmianum at varying intensities. The
misidentification of only one out of seven C. macrocarpa unknowns does not indicate an

association between the misidentification of C. macrocarpa and A. boehmianum.
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Figure 20. “Genin” ions grouping EIC for C. macrocarpa unknown (Blind Test 2, Sample 27).

The identifications made using the “high” and “medium ion groupings were most
successful, likely due to the stability of larger ions. With larger ions there is also a smaller pool
of compounds with similar higher masses. Therefore, there is a lower probability of extraneous
compounds appearing instead when looking at that particular compound. Conversely, with
smaller ions there is a larger pool of compounds that have similar masses. This heightens the
probability of extraneous smaller compounds interfering with identification.

This is not to say that low ion and genin ion patterns cannot be used for identification.
The low and genin ion groupings still showed a remarkably high rate of success in identification.
The strength of this method is certainly having a combination of different ions to use for
identification. Often, different unknowns might exhibit similar EICs for a particular ion so they
might appear to be the same plant, but this is easily resolved when the EICs of another ion are

considered.
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4.4 Blind Test Issues

Identifications using the “high”, “medium”, “low”, and “genin’ ion groupings were all
made on the same set of unknown samples. The intent was to ensure that any differences in
identifications were due to the ion groupings used, since the set of unknown samples remained
constant.

However, a potential problem arises from the fact that only one individual performed the
identifications using the “high”, “medium”, “low”, and “genin” ions grouping. Despite the high
volume of samples for a single individual to identify (32 for Blind Test 1 and 105 for Blind Test
2), and measures to mitigate potential bias, there is still a possibility that the analyst remembers
what they answered from one ion grouping to another for some of the unknowns.

Another issue was the analyst’s prior knowledge of the species of plants included in the
unknown. As discussed earlier, A. fascicularis contains low cardenolide content. Peaks were not
present in the EICs at lower mass ions (i.e., 339, 337, 335, and 333 m/z) ( Figure 21). Had the
analyst performing the identification been blinded that A. fascicularis was an option, A.

fascicularis could have easily been incorrectly deemed as a NCC plant.
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Figure 21. “Low ions grouping” EIC for A. fascicularis unknown (Blind Test 2, Sample 52).
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4.5 Future Endeavors
4.5.1 Additional Plants and lons

Now that we have a method, it would be worthwhile to analyze more plants, especially
ones that are common causes of toxicosis in humans and animals, such as D. lanata. D. lanata
contains cardenolides such as verodoxin, glucoverodoxin, glucolanadoxin, and lanatoside E
which are derivatives of gitaloxigenin and diginatigenin (Ravi et al. 2020b). Other plants worth
looking into are Calotropis gigantea, which contains corotoxigenin, and Digitalis canariensis,
which contains xysmalogenin and canarigenin (Sun et al., 2017; Schaller and Kreis, 2006). This
will lead to the discovery of more potential ions of interest from other genins in the 300 to 400
m/z region exhibiting the “loss of 18 m/z” pattern. Including a broader variety of CC plants
provides insight in the fragmentation of genins beyond the digoxigenin, digitoxigenin,
strophanthidin, and A16Adynerigenin that were the focus of this present study.

A considerable number of milkweed cardenolides appear to exhibit fragments at ion 387
rather than at ion 333 (Kanojiya et al. 2012). lon 387 should have been included in this study as
it may have been more distinct for milkweeds than ion 333, therefore aiding identification . In
the standards prepared, ion 387 appears to only be present in the Full MS scan of convallotoxin.
Similarly, ion 387 appears to be present in cymarin at a high abundance (E6) in Full MS scan but
at a lower abundance in Full MS2 scan (E4). The exact mass of ion 387 could have been

determined from cymarin and used in the blind tests.
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4.5.2 Blind Test Changes

Changes to the experimental design can be made to prevent potential bias next time.
There should be a different set of unknowns for each ion grouping that the individual uses to
perform identifications. Alternatively, there can be multiple individuals performing
identifications on the same set of unknown samples, with a different individual using a different
ion grouping. It would also be worthwhile to have the individual unaware of the possible plants

that were sampled when they perform the identification of the unknowns.

4.5.3 Other Matrices

A glaring issue of this present study is that the samples were simply plant material
extracted in methanol. This resulted in a very simple matrix and is not representative of the more
complex biological matrices that cardenolides are often found in following intoxications in
humans or animals, such as blood, serum, vomitus, or even urine. These matrices require
significant cleanup, more so than leaves in methanol. This method of identification should be
attempted on extractions of cardenolides from such complex matrices and any differences in
abundances, peak shapes, and retention times, or noise noted . It would be worth investigating if
these ions and the EIC patterns are still observed in such more complex matrices, and how well

the ions found in this present study perform for the identification of the plants .
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5. Conclusion

This present study shows a promising start in using select ion chromatographic finger prints
as a means of qualitative identification of cardenolide-containing plants. There is a strong
potential for the EIC finger prints of these select ions to be used as a screening tool for
identification of cardenolide-containing plants. Not only could this method be an alternative to
one that depends on expensive and unavailable standards, but it may also be a valuable tool for
forensic and veterinary diagnostic laboratories. In particular, it could be an effective general
approach of CC plant identification in situations lacking exposure history or when the type of
plant ingested is unclear from vomitus or stomach contents. This method can certainly be
expanded upon, by including a larger variety of CC plants, including more ions that are part of
the “loss of 18 m/z” pattern, having different individuals conduct the identifications in blind tests,
and to explore different matrices, to truly assess the usefulness of the approach. With further

research and improvements, it has the potential to become a powerful diagnostic tool.
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Appendix

Acronyms
ACN Acetonitrile
AlF All lon Fragmentation
CAHFS California Animal Health and Food Safety Laboratory
CC Cardenolide-containing
CG Cardiac Glycoside(s)
dSPE Dispersive Solid Phase Extraction
EIC Extracted lon Chromatogram
GCB Graphitized Carbon Black
LC-MS Liquid Chromatography - Mass Spectrometry
MeOH Methanol
N.OL-ACN Nerium oleander extract in acetonitrile
N.OL-MEOH Nerium oleander extract in methanol
NCC Non-Cardenolide-Containing
PSA Primary Secondary Amine
RT Retention time
SAS Statistical Analysis System
ucC University of California
UCD University of California, Davis
UHPLC-HRMS Ultra High Performance Liquid Chromatography - High Resolution Mass

Spectrometry
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