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Abstract: Background: There has been an increased prevalence of positive patch test reactions to propolis in recent
years. Different reaction rates have been described when using propolis supplied by different manufacturers.
Objective: Compare compositions of Brazilian propolis prepared by Allergeaze and Chinese propolis prepared by

Chemotechnique.
Methods: Both samples were analyzed using electrospray ionization mass spectrometry, and compounds were

identified via the mzCloud, ChemSpider, and MassList databases. Data processing with Compound Discoverer
software identified the top 6 compounds based on relative abundance.
Results: A very low compositional overlap between the 2 propolis types: 8% match with ChemSpider, 9% with

MassList, and 27% with mzCloud. The six most abundant compounds in Brazilian propolis included lauryldimethylamine
oxide, (9Z)-9-octadecenamide, trioctylmethylammonium cation, monocillin VI and istamycin C1, while Chinese propolis
contained pinocembrin, 16-([ethylcarbamoyl]amino) hexadecanoic acid, (4E)-6-hydroxy-4-octadecenoic acid/bee glue,
linoleamide, and MFCD00083068. Prenylgermacrene B was the only common compound in both samples’ top 6.
Conclusion: These findings highlight significant compositional differences between Brazilian and Chinese propolis.

Chinese propolis (catalog number NA71) was discontinued by Allergeaze in October 2019 and replaced by Brazilian
propolis (catalog number NH400), likely contributing to the increased prevalence of positive reactions in recent years.

Capsule Summary

• This study investigates the differences in composition and sen-
sitization rates between Brazilian propolis NH400 and Chinese
(poplar-type) propolis P-022, to understand the increasing
allergic reactions observed in propolis sensitization.

• Propolis is a complex natural substance with notable
medicinal and cosmetic uses, but its allergenic potential
varies due to geographic and botanical sources.

• The study compares the chemical profiles of NH400 and P-
022 through high-resolution mass spectrometry, identifying
significant differences in their components, including flavo-
noids, terpenes, phenolic compounds, and fungal metabolites.

• The Brazilian propolis (NH400) exhibited a higher abundance
of sensitizing compounds, including potential antibiotic-like
substances such as monocillin VI and istamycin C, which may

explain its higher sensitization rates.
• Additionally, the presence of fungal metabolites and differ-
ences in extraction methods may contribute to increased
allergenic reactions.

• The study emphasizes the importance of transparency in
sourcing propolis and advocates for standardized quality
control measures to reduce variability in patch test results,
thereby improving the reliability of contact dermatitis
diagnosis.
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INTRODUCTION

Propolis is a unique and versatile natural substance brought
together by worker bees from the resin of trees and flow-

ers and mixed with wax to construct and maintain their hives.
It has been used since ancient times in cosmetic and medici-
nal preparations due to its anti-inflammatory, antiviral, anti-
oxidant, antiseptic, and anesthetic properties. Despite its
numerous benefits, it is a recognized contact allergen to many
consumers.

It is well-known that the composition of propolis varies based
on geographical regions, the season in which it is harvested, cli-
matic characteristics, beekeeping practices, and extraction method,
but little is known about how this variation affects contact aller-
genicity.1,2 Of the multitude of plant sources, poplar type and
Brazilian (green) propolis are the most common.3 Regardless of
its origin, the basic composition of propolis is overall stable,
consisting of approximately 50% resin, 30% wax, 5% pollen,
10% aromatic oils, and 5% other organic residues. However, the
greatest variation can be seen with the presence or absence of
polyphenolic compounds.4 Flavonoids, such as galangin, apigenin,
pinocembrin, pinostrobin, kaempferol, chrysin, and quercetin, as
well as phenolic acids, including caffeic acid, ferulic, cinnamic,
coumaric, and hydroxybenzoic, were determined in propolis sam-
ples from various geographic origins.4 Poplar-type propolis con-
tains phenols typical of propolis from European poplar buds, i.e.,
flavonoids, phenolic acids, and their esters.1 However, propolis is
so botanically and geographically diversified and has such an
extensive matrix that examining all the compounds is very chal-
lenging. Of these various compounds, caffeic acid and its esters
have been identified as the primary suspects behind the sensitiza-
tion potency of propolis-induced contact allergy.1,6

In recent years, there have been numerous reports of
increased reaction rates to propolis. In a single-center study con-
ducted in Amsterdam, among the 3134 patients patch tested
with propolis 10% pet obtained from Allergeaze (SmartPractice
Europe) in the European baseline series (EBS) between 2019
and 2023, there was a striking increase in propolis sensitization
from 3.4% in 2019 to 16.1% in 2022 and 16.4% in 2023.2 It was
subsequently discovered that Allergeaze discontinued Chinese
propolis (coded NA17) in October of 2019 and substituted it for
Brazilian propolis (B) (coded NH400) in the EBS. Similar find-
ings were seen in patients at the Floridsdorf Allergy Centre in
Vienna, Austria, who were simultaneously patch tested with
Brazilian propolis NH400 from Allergeaze and Chinese (poplar-
type) propolis obtained from Chemotechnique (Vellinge, Swe-
den, catalog number P-022) from February to March 2023, with
nine (6.3%) having a positive patch test reaction to NH400 and
zero (0%) to P-022.7 In addition, at the University of North Car-
olina Contact Dermatitis Clinic in Chapel Hill, North Carolina,
the reaction rate to Brazilian propolis NH400 purchased from
Allergeaze increased from 3% in 2018 to 30% in 2022. Chinese
propolis P-022 purchased from Chemotechnique was added in

2021 and 2022 for comparison, with a reaction rate of 0% and
3%.8

The aim of this study is to compare differences in composi-
tion between Brazilian propolis NH400 and Chinese (poplar-
type) propolis P-022 to better understand the discrepancy in
sensitization rates being reported between the two.

MATERIALS AND METHODS

Propolis

Brazilian propolis was obtained from Allergeaze (SmartPractice
Europe, catalog number NH400), and Chinese (poplar-type)
propolis was obtained from Dormer Laboratories (Chemotech-
nique Diagnostics, Vellinge, Sweden, catalog number P-022).

Propolis Sample Preparation

The samples were prepared using 80% ethanol and continuously
stirred at 400 rpm using an orbital shaker for 24 hours to obtain
the crude extract. The sample suspensions were separated by
centrifugation at 3000 rpm for 10 minutes. Subsequently, the
ethanol was removed by using a speed vacuum. The ethanolic
extract of propolis was later stored in a –20�C freezer before pre-
paring the sample for testing in the instrument. Separations
were conducted on a Waters Acquity UPLC BEH C18 column
(2.1 · 50 mm, 1.7 lm particle size). Liquid chromotography
(LC) conditions were set at 95% water with 0.1% formic acid
(A) ramped linearly over 15.0 minutes to 100% methanol with
0.1% formic acid (B) and held until 18.0 minutes. At
19.50 minutes, the gradient was switched back to 95% A and
allowed to re-equilibrate until 27 minutes. Injection volume for
all samples was 10 uL.

Electrospray Ionization Mass Spectrometry

Samples were analyzed with a Q Exactive HF-X (ThermoFisher,
Bremen, Germany) mass spectrometer. Samples were introduced
via a heated electrospray source (HESI) at a flow rate of 300 lL/
min. HESI source conditions were set as nebulizer temperature
413�C, sheath gas (nitrogen) 48 arb, auxiliary gas (nitrogen) 11
arb, sweep gas (nitrogen) 2 arb, capillary temperature 256�C,
and radio frequency voltage 45 V. The mass range was set to
100–2000 m/z. All measurements were recorded at a resolution
setting of 120,000. Solutions were analyzed at 0.1 mg/mL or less
based on responsiveness to the ESI mechanism. Xcalibur (Ther-
moFisher, Bremen, Germany) was used to analyze the data
(Figs. 1 and 2).

Identification of Compounds

The raw data from each allergens ESI positive mode were
processed with Compound Discoverer software by Thermo
Fisher Scientific to identify the 6 most abundant compounds
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for each allergen. The identification was accomplished using

accurate mass and 2 spectral compound databases: Chem-

Spider and mzCloud. In some cases, when identical spectra

were not found, only the structural type of the corresponding

component was proposed on the basis of its mass spectrum.

Reference compounds were co-chromatographed where possi-
ble to confirm LC retention times.

RESULTS

The spectral overlap between NH400 and P-022 propolis samples
across the data reveals large differences in the compounds
detected: 8% (ChemSpider), 9% (MassList), and 27% (mzCloud)
(Fig. 3). The 6 most abundant compounds in NH400 were lauryl-
dimethylamine oxide, prenylgermacrene B, (9Z)-9-octadecena-
mide, trioctylmethylammonium cation (C25H54N), monocillin

Figure 2. ESI (+) of Chinese propolis P-022. ESI, electrospray ionization.

Figure 1. ESI (+) of Brazilian propolis NH400. ESI, electrospray ionization.
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VI, and istamycin C1 (Table 1), while the top 6 most abundant
compounds in P-022 were prenylgermacrene B, pinocembrin, 16-
([ethylcarbamoyl]amino) hexadecenoic acid, (4E)-6-hydroxy-4-
octadecenoic acid/bee glue, linoleamide, and MFCD00083068
(Table 2).

DISCUSSION

The compositional match between NH400 and P-022 was low in
the 2 mass spectral compound databases (Tables 3 and 4). These
results were not unexpected knowing that propolis varies greatly
based on geographical origin. Upon further classification of the
compounds of each sample, we appreciated a larger number of
flavonoids, calchones, phenolic and aromatic compounds, ter-
penes and terpenoid derivatives, and alkaloids, as well as
nitrogen-containing and heterocyclic compounds in the NH400
sample. The strongest sensitizers previously identified in propolis
extracts are caffeic acid esters (phenylethyl caffeate and methyl
butenyl caffeate), but ingredients such as free aromatic acids,
isoferulate, and flavonoids have been shown to be involved in
allergic reactions to propolis as well.9 It is evident from our
findings that the number of haptens in NH400 and P-022 dif-
fers greatly. Therefore, it is possible that the greater percentage
of terpenes, flavonoids, calchones, phenolic, and aromatic com-
pounds in NH400 is responsible for the greater sensitization
rates seen in previously described studies.2

When analyzing the most abundant compounds in each of
the ESI-MS samples, Prenylgermacrene B was the most abun-
dant in P-022 and the second most abundant in NH400.

Prenylgermacrene B is a prenylated sesquiterpene and an inter-
mediate in the biosynthesis of sesquiterpenes, such as sesquiter-
pene lactones,10 a known contact allergen.11 Lauryldimethylamine
oxide was the most abundant compound in the NH400 sample,
and although we could not find reports in the literature about
skin-related contact allergenicity to lauryldimethylamine oxide,
there is a case series of aliphatic amine-induced asthma and
occupational rhinitis in which lauryldimethylamine oxide is
named as one of the positive constituents in the nasal provoca-
tion test.12 (9Z)-9-Octadecenamide is a fatty acid without docu-
mented correlation to contact allergenicity but may be present in
the wax component of propolis. Monocillin IV is an antibiotic
chemically related to penicillin but is modified to enhance its sta-
bility and broad-spectrum activity and therefore is technically
classified as a macrocyclic lactone.13 It has little to no docu-
mented adverse skin-related effects. Istamycin C1 belongs to a
class of organic compounds known as aminocyclitol glycosides,
which is a component of aminoglycoside antibiotics. Allergic
reactions to aminoglycoside antibiotics are not uncommon, with
skin-related presentations including urticaria, angioedema, and
anaphylaxis, whereas those with nonimmediate reactions can
present symptoms ranging from contact dermatitis to a maculo-
papular rash.14

A recent study reported an increased sensitization frequency
of 23.5% to Brazilian propolis NH400 in the Swiss Information
Network of Departments of Dermatology departments in 2021
and 2022, compared with a prior sensitization frequency of 3.5%
when patch tested with Chinese propolis (catalog number
NA17) from 2013 to 2019.7 In addition, it was found that the

TABLE 2. Six Most Abundant Compounds in
Chinese Propolis P-022

Compound RT (Min) Formula
Molecular
Weight

1. Lauryldimethylamine oxide 8.30 C14H32NO 230.24817
2. Prenylgermacrene B 19.71 C20H32 272.25903
3. (9Z)-9-Octadecenamide 15.76 C18H36NO 282.27957
4. Unknown Compound 14.35 C25H54N 368.42567
5. Monocillin VI 12.96 C18H21O5 317.13882
6. Istamycin C1 19.32 C19H38N5O6 432.28134

Figure 3. Spectral overlap between NH400 and P-022 from (A) mzcloud, (B) ChemSpider, (C) and Masslist.

TABLE 1. Six Most Abundant Compounds in
Brazilian Propolis NH400

Compound RT (Min) Formula
Molecular
Weight

1. Prenylgermacrene B 19.72 C20H32 272.25040
2. Pinocembrin 7.88 C15H11O4 255.06537
3. 16-([Ethylcarbamoyl]amino)

hexadecanoic acid
9.61 C19H39N203 343.29565

4. (4E)-6-Hydroxy-4-octadecenoic
acid/bee glue

10.80 C18H33O3 297.24332

5. Linoleamide 12.30 C18H34NO 280.26385
6. MFCD00083068 17.01 C27H51O4 439.37903
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TABLE 3. Chemical Composition of Brazilian Propolis NH400. Bolded Compounds Are Present in Both
Propolis NH400 and P-022

Class Compounds

Flavonoids, flavanones, Flavonoid
Derivatives, Calchones &
dihydrochalcones

5,7-dihydroxy-3-(4-hydroxyphenyl)-6-methoxy-4H-chromen-4-one, 5-hydroxy-6,7-dimethoxy-2-phenyl-
4H-chromen-4-one, 2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-6-methyl-4H-chromen-4-one, 6,8-di
(tert-butyl)-4-oxo-4H-chromene-2-carboxylic acid, 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-3,6-
dimethoxy-4H-chromen-4-one, 2-(2,6-dimethoxyphenyl)-5,6-dimethoxy-4H-chromen-4-one, 5-
hydroxy-2-(4-hydroxyphenyl)-7-[(3,4,5-trihydroxy-6-methyloxan-2-yl)oxy]-3-[(3,4,5-trihydroxyoxan-2-
yl)oxy]-4H-chromen-4-one, 5,7-dihydroxy-2-(4-hydroxyphenyl)-6-[(2S,3R,4R,5S,6R)-3,4,5-
trihydroxy-6-(hydroxymethyl)oxan-2-yl]-8-[(2S,3R,4R,5R,6S)-3,4,5-trihydroxy-6-methyloxan-2-yl]-4H-
chromen-4-one, 5,7-dihydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-f[3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-yl]oxyg-4H-chromen-4-one, (E)-Chalcone, 2-[6-(4-Chlorophenyl)-2,2-
dimethyl-7-phenyl-2,3-dihydro-1H-pyrrolizin-5-yl]-2-oxoethyl (4-chlorophenyl)acetate, Ethyl 4-[4-(2-
thienyl)-6-(trifluoromethyl)-2-pyrimidinyl]-1-piperazinecarboxylate, 3-hydroxyeicosanoylcarnitine, 4¢-
Hydroxy-2¢-methoxychalcone, 4¢-O-Methylneobavaisoflavone 7-O-(2"-p-coumaroylglucoside),
Unanisoflavan, Orotinichalcone, 2¢-Hydroxy-4¢-methoxy-3-phenylpropiophenone, Apigenin 7-(2¢¢,3¢¢-
diacetylglucoside), 4¢-Methoxychalcone, 2¢,4¢-Dihydroxychalcone, 2¢,3¢,4¢,6¢-Tetramethoxychalcone,
3,4,2¢,4¢,6¢-Pentahydroxydihydrochalcone, 3¢,4¢-Methylenedioxy-[2¢¢,3”:7,8] furanoflavanone,
3¢-Angeloyloxy-4¢,6¢-dihydroxy-2¢,5¢-dimethoxychalcone, 3¢-Angeloyloxy-2¢,4¢-dihydroxy-6¢-
methoxychalcone, 3,4-Methylenedioxy-2¢,4¢-dimethoxychalcone, Isogemichalcone C, 3b-hydroxy-
4b-methylfusida-17 (20)(16, 21-cis), 24-diene, 5,7,4¢-Trimethoxyflavan 7,4¢-Dihydroxy-8-
methylflavan Taxifolin 3-apioside 6-Methoxyluteolin 7-glucoside, 5-Hydroxy-7-methoxy-3¢,4¢-
methylenedioxyflavone 7-Hydroxyflavan, (2R)-5-hydroxy-7-methoxy-2-phenyl-3,4-dihydro-
2H-1-benzopyran-4-one, 5,7-dihydroxy-2-phenyl-4H-chromen-4-one, 5,6,7-trihydroxy-2-
(4-methoxyphenyl)-4H-chromen-4-one/ baicalein, Pinostrobin, Pinocembrin,
Dihydrokaempferol, Naringenin, Calocarpin, Kuhlmannene, Dihydrokaempferol,
Naringenin, 6-((2S,4R)-2,4-dihydroxyundec-1-yl)-4-hydroxy-3-methyl-2H-pyran-2-one

Phenolic and Aromatic Compounds 1-(4-hydroxyphenyl)-2-phenylethan-1-one, 4-phenylbenzo[4,5]imidazo[1,2-a]pyrimidin-2-amine, 1-(1,8-
dihydroxy-3,6-dimethyl-2-naphthyl)ethan-1-one, 4-methoxy-6-[(E)-2-phenylethenyl]-2H-pyran-2-one,
Ulmicin A, (4R,5R,8R)-2-(f[(2R,6S,7R)-4-(1-Cyclohexen-1-ylmethyl)-6-methoxy-7-methyl-1,4-
oxazepan-2-yl]oxygmethyl)-9-formyl-13-isopropyl-5-methyltetracyclo[7.4.0.02,11.04,8]tridec-12-
ene-1-carboxylic acid, 2-(Hydroxymethyl)-2-(octylamino)-1,3-propanediol, 4-f2-[4-(4-Fluorophenyl)-
1-piperazinyl]-2-oxoethylg-2,2-dimethyl-N-(2-methyl-2-propanyl)-3-oxo-3,4-dihydro-2H-1,4-
benzoxazine-6-carboxamide, Juniperic acid, 7-Methyl-2-(propylsulfanyl)-5,6,7,8-tetrahydropyrido
[4¢,3¢:4,5]thieno[2,3-d]pyrimidin-4-amine, 2-[(Acetylf[(5-f[6-(decyloxy)hexyl]oxygtetrahydro-3-furanyl)
methoxy]carbonylgamino)methyl]-1-ethylpyridinium, 2-Methyl-2-propanyl (2S,4S,6R)-2-benzyl-4-
f3,5-bis(trifluoromethyl)benzylaminog-6-ethyl-1-piperidinecarboxylate, N2-[2-Fluoro-5-
(trifluoromethyl)phenyl]-N-(1,3,5-trimethyl-1H-pyrazol-4-yl)glycinamide 1-Isothiocyanatopentadecane,
6-[3-(Adamantan-1-yl)-4-hydroxy-5-methoxyphenyl]-2-naphthoic acid, 2-Hydroxy-6-(6-hydroxy-2,4,5,7-
tetraiodo-3-oxo-3H-xanthen-9-yl)benzoic acid, Desmosdumotin C, 7,8-Dehydronorbotryal,
Phenylnannolone A, Phenylnannolone C, Lobarialide C, Eucalyptene A, 6,8-dihydroxy-3-((1E,3E)-
penta-1,3-dien-1-yl)isochroman-1-one, 4,6-dihydroxy-3,7-dimethylcoumarin, 6-nonyl-2H-pyran-2-one,
Sorbicillin, Farnesylacetone epoxide, 6,8-dihydroxy-3-((1E,3E)-penta-1,3-dien-1-yl)isochroman-1-one,
7,8-Dehydronorbotryal, Phomallenic acid A, Arohynapene A, Illinitone B, 2-hydroxyethyl-3-methyl-1,4-
naphthoquinone, 3-methyl-5-(3-methylbut-2-en-1-yl)-1H-isochromen-6-ol, Solaninaphthoquione, 8,9-
dihydrogreensporone C, 7,4¢-Dihydroxy-8-methylflavan, 7-hydroxy-3-(4-methoxyphenyl)-4H-
chromen-4-one, Sterehirsutinol

Terpenes, Terpenoid and terpenoid
Derivatives

5,12-dihydroxy-11-methyl-6-methylene-16-oxo-15-oxapentacyclo[9.3.2.15,8.01,10.02,8]heptadec-13-
ene-9-carboxylic acid, 5,6-dihydroxy-9,12,13-trimethyl-14-(2-methylpropyl)-
2H,5H,6H,7H,8H,13H,13aH,14H,15H,16H,16bH-oxacyclododeca[3,2-e]isoindole-2,16-dione,
(5bS,11R,11aR,12S,13R,13aR)-13a-[1-(acetyloxy)ethyl]-8-[(2R)-2-(2-ethylphenyl)butyl]-8-hydroxy-
5b,9,11a-trimethyl-1,3,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a-tetradecahydrophenanthro[2,1-c]
oxepine-11,12,13-triyl triacetate, 5-Methylangelicin, (+)-vulgraon B, (3beta,12beta,20R)-12,20,25-
Trihydroxydammaran-3-yl hexanoate, (3S,5R,8R,9S,10R,13R,14R,17R)-4,4,10,14-Tetramethyl-17-
[(2R)-4-phenyl-2-butanyl]hexadecahydro-1H-cyclopenta[a]phenanthren-3-ol, (2E,4E)-3,7,11-
trimethyl-2,4-dodecadienethioate, Nervonic acid, (3beta,12beta,20R)-Dammarane-3,12,20,25-
tetrol,4-f[(3beta)-28-(f9-[(2S)-2-(Methoxycarbonyl)-1-pyrrolidinyl]-9-oxononylgamino)-28-oxolup-20
(29)-en-3-yl]oxyg-2,2-dimethyl-4-oxobutanoic acid, Isopimara-8,15-dien-19-ol, Cadina-1 (10),6,8-
triene, Pimara-7,15-dien-3-beta-ol, Epi-isozizaene, Farnesylacetone epoxide, Ganodermenonol,
Grandiflorone, Alpha-Farnesene, Gibberellin A4, 16-Hydroxygeranylgeraniol, Beta-Amyrin,

(continued )
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TABLE 3. (Continued)

Class Compounds

2-Methyltridec-2-en-4-one, Tanzawaic acid B, (Z,Z)-10,14-eicosadienoic acid, Isopimara-8,15-
diene, 7b,9a-dihydroxypimara-8 (14),15-diene, 3b,5a-dihydroxy-6b-methoxyergosta-7,22-diene,
(22E)-23-methylergosta-5,7–22-trien-3b-ol, 3b-acetoxy-7b,15a,22-trihydroxyhopane,
Fusarnaphthoquinone B, (11beta)-11,17-Dihydroxy-3,20-dioxopregn-4-en-21-yl, 2-(2-f[5-oxido-4-
(phenylsulfonyl)-1,2,5-oxadiazol-3-yl]oxygethoxy)ethyl succinate. Androst-16-ene, (3alpha,24R)-25-
Hydroxy-20,24-epoxydammaran-3-yl octyl malonate, (5alpha,6alpha)-6-(2,5,8,11,14,17-
Hexaoxanonadecan-19-yloxy)-3-methoxy-17-methyl-4,5-, poxymorphinan-14-ol, (17alpha,20S)-
20,21-Epithiopregn-5-en-3-ol, Androstane, 6-f[(3-Phenylpropanoyl)amino]-N-[2-(3,6,11¢,12b’-
tetramethyl...g, Allopregnanolone (neurosteroid), N-[2-(f[(11beta,16alpha,17alpha)-9-Fluoro-11,17-
dihydroxy-16-methyl-3-oxoandrosta-1,4-dien-17-yl]carbonylgamino)ethyl]-N-methyl-N-octyl-1-
octanaminium, (3beta,16alpha,21beta,22alpha)-3,16,24,28-Tetrahydroxy-22-(isobutyryloxy)olean-
12-en-21-yl (2Z)-2-methyl-2-butenoate, 2a-oxa-2oxo-5a-hydroxy-3,4-dinor-24-ethylcholesta-24
(28)-ene, Hopane-6b,7b,22-triol, Antrocamol LT1, (+)-cochlearoid Q, Hypocriol A, (5Z,7E)-9,10-
Secocholesta-3,5,7,10-tetraene, 3-[(8-f[(3beta,9xi)-3-Hydroxy-28-oxolup-20 (29)-en-28-
yl]aminogoctanoyl)amino]-2-methylpropanoic acid, Antrocamol LT1, Prenylgermacrene
B, Beta-Amyrin, Kolokoside A, Epi-isozizaene, Lucidumol A, Fomitopsic acid B

Amines and Amides N-(Diaminomethylene)-1-(2,6-difluorophenyl)-4-fluoro-7-isoquinolinecarboxamide, N,N’-(1,6-
Hexanediylbisfimino[(2S)-5-carbamimidamido-1-oxo-1,2-pentanediyl]g)didodecanamide, N-(2-Ethoxy-
3-hydroxypropyl)octadecanamide, N-[(6-f[(Cyclohexylmethyl)amino]methylgimidazo[1,2-a]pyridin-2-yl)
methyl]-4-oxo-4H-pyrido[1,2-a]pyrimidine-2-carboxamide, Myristamide, D-Phenylalanyl-N-(5-
carbamimidamidopentyl)-L-prolinamide, N-[(2S,3S,5S)-1-Cyclohexyl-3-hydroxy-6-methyl-5-f[2-(4-
morpholinyl)ethyl]carbamoylg-2-heptanyl]-N2-f(2S)-1-[4-(methoxymethoxy)-1-piperidinyl]-1-oxo-3-
phenyl-2-propanylg-L-norleucinamide, N-(2-Methyl-2-propanyl)-6-(3-pyridinyl)-2-(trifluoromethyl)-4-
quinazolinamine, N’-f(2S,3S,5R)-3-Amino-6-[(4-fluorophenyl)amino]-5-methyl-6-oxo-1-phenyl-2-
hexanylg-N,N-dipropylisophthalamide, (9Z)-9-Octadecenamide, Lauryldimethylamine oxide

Amino Acids and Peptides N-[(2S,3R)-3-Hydroxy-1-phenyl-4-f[3-(trifluoromethyl)benzyl]aminog-2-butanyl]-3-isopropyl-5-
[(methylsulfonyl)(phenyl)amino]benzamide, N-[5-(f4,5-Bis[4-(dimethylamino)phenyl]-1H-imidazol-2-
ylgsulfanyl)pentyl]-2-cyclohexyl-N-heptylacetamide, N-2-hydroxyhexadecanoyl-1-O-beta-D-glucosyl-
15-methylhexadecasphing-4-enine, N-(2,6-Diisopropylphenyl)-3-oxo-13-(tetrahydro-2H-pyran-2-
yloxy)tridecanamide, N-[5-Hydroxy-1-(octadecyloxy)-2-pentanyl]acetamide, N-f7-[4-(Aminomethyl)
phenyl]heptanoylg-L-seryl-N-(2-cyclohexylethyl)-L-lysinamide, N-(2-aminophenyl)-4-[[[(2S,3R)-9-
[[anilino(oxo)methyl]amino]-5-[(2S)-1-hydroxypropan-2-yl]..., N-Acetyl-L-isoleucyl-N-[(3S,4S)-1-
(f(2S)-1-[(3-carboxybenzyl)amino]-1-oxo-2-hexanylgamino)..., L-Histidyl-L-prolyl-L-phenylalanyl-L-
histidyl-L-leucyl-L-leucyl-L-valyl-L-tyrosine, Cyclo(L-leucyl-L-tyrosyl-L-prolyl-L-valyl-L-lysyl-L-leucyl-L-
lysyl-D-tyrosyl-L-prolyl-L-valyl-L-lysyl), Cyclo-(Leu-Ile), Cyclo-(Ile-Ser), Cyclo-(L-Ile-L-Leu-L-Leu-L-
Leu-L-Leu), Paecilopeptin, Gymnopeptide A, Cochleamycin B, Cochleamycin A2, Proline,
[U-13C6,15N4]-L-Arginine and [U-13C6,15N2]-L-Lysine, N-Tetradecyl-L-serinamide

Lipids, phospholipids, sphingolipids
and Glycolipids

Glucosylceramide (d18:1/22:0), N-hexacosanoyl-4-hydroxy-15-methylhexadecasphinganine, Docosyl
2,3-dihydroxybenzoate, N-docosanoylsphinganine, N-(2-Ethoxy-3-hydroxypropyl)octadecanamide,
(2S, 3S, 4R)-2-[(2¢R)-2¢-hydroxyhexacosanoylamino]-1, 3, 4-octadecanetriol, N-(2-hydroxytricosanoyl)-
15-methylhexadecasphing-4-enine, 5,5-Bis(methylperoxy)nonane, 1-hexadecyl-3-trifluoroethyl-sn-
glycero-2-phosphate methane, N-(2-hydroxyoctadecanoyl)-15-methylhexadecasphing-4-enine, C6
ceramide, C8 ceramide, N-tetracosanoyl-4-hydroxy-15-methylhexadecasphinganine, N-[3-(f4,5-
Bis[4-(dimethylamino)phenyl]-1H-imidazol-2-ylgsulfanyl)pentyl]-2-cyclohexyl-N-heptylacetamide,
3-(Octylamino)-4-(trimethylammonio)butanoate, Methyl [6-chloro-2-(4-chlorophenyl)-4-phenyl-3
(4H)-quinazolinyl]acetate, (4E,8E)-N-2-hydroxyhexadecanoyl-1-O-b-glucopyranosyl-9-methyl-C18-
sphinga-4,8-dienine, Sphinganine (d17:0), N-(11Z)-icosenoylsphingosine, 1-stearoyl-2-oleoyl-sn-
glycero-3-phosphocholine, Ceramide, 6-hydroxysphing-4E-enine, (9Z,12R)-12-Hydroxy-N-
(4-morpholinyl)-9-octadecenamide, (5R)-5-Methyl-6-oxo-6-f[(3R,5R)-2,2,5-trimethyl-9-
(methylamino)-9-oxo-3-nonanyl]oxyghexanoic acid, 5,7-Diisopropyl-1,1-dimethyl-
1,2,3,4-tetrahydronaphthalene, N-(2-hydroxydocosanoyl)-15-methylhexadecasphing-
4-enine, 1,1¢-(1,4-Diazepane-1,4-diyl)bis(2-methyl-2-propanethiol), Linoleamide,
foscolic acid, Methyl 11-(octadecylamino)undecanoate, (+)-hyacinthacine B3,
Lopobutan, Ethyl 4-(f[5-(f2-[(2-methyl-2-propanyl)oxy]-2-oxoethylgcarbamoyl)-1H-
imidazol-4-yl]carbonylgamino)benzoate, [(3E)-4,8-Dimethyl-3,7-nonadien-1-yl]
benzene, 3-Cyclohexyl-1-(f3¢-[(isobutylamino)methyl]-3-biphenylylgmethyl)-1-[3-(4-
methyl-1-piperazinyl)propyl]urea, Eicosanedioic acid, Corynomycolic acid, Ethyl
(2E,4S)-4-f[(2S)-3,3-dimethyl-2-f[(2S)-3-methyl-2-(methylamino)-3-(2-naphthyl)
butanoyl]aminogbutanoyl](methyl)aminog-2,5-dimethyl-2-hexenoate

(continued )
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TABLE 3. (Continued)

Class Compounds

Fatty acids and derivatives (4E)-6-(3-Fluoro-2-hydroxy-6-methoxy-4,5-dimethylphenyl)-4-methyl-4-hexenoic acid, (2E)-N-[3-(f4-
[(3-Aminopropyl)amino]butylgamino)propyl]-3,7-dimethyl-2,6-octadienamide, 16-[(Ethylcarbamoyl)
amino]hexadecanoic acid, (3beta,22beta)-3-(Butyryloxy)-22-f[(2Z)-2-methyl-2-butenoyl]oxygolean-
12-en-28-oic acid, (2Z)-4-[(1S,2S,17S,19R)-12-Hydroxy-8,8,21,21-tetramethyl-5-(3-methyl-2-
buten-1-yl)-14,18-dioxo-3,7,20-trioxahexacyclo[15.4.1.02,15.02,19.04,13.06,11]docosa-4
(13),5,9,11,15-pentaen-19-yl]-2-methyl-2-butenoic acid, 9-[(4aR,6aS,6bR,8aR,10S,12aR,12bR,14bR)-
10-Hydroxy-2,2,6a,6b,9,9,12a-heptamethyl-1,3,4,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-
octadecahydro-4a(2H)-picenyl]nonanoic acid, 9,10-Dihydroxystearic acid, N-(1-Hydroxy-2-methyl-
2-propanyl)-2-methyl-5-(3-methyl[1,2,4]triazolo[3,4-a]phthalazin-6-yl)benzenesulfonamide,
N-icosanoyl-15-methylhexadecasphing-4-enine, (9Z)-3-hydroxyoctadecenoylcarnitine, 2-(4-
Ethoxyphenyl)-N-(2-f2-[4-(trifluoromethyl)phenyl]-1,3-thiazol-4-ylgethyl)acetamide, 1-(2,2-
Diethoxyethyl)-3-dodecylurea, N-(Sulfanylacetyl)-L-threonyl-L-argininamide,
N-(Dicyclopropylmethyl)-5-mesityl-N-propyl-1-(2,2,2-trifluoroethyl)-1H-1,2,4-triazol-3-amine,
(2S,3R,4E,8E)-N-hexadecanoyl-2-amino-9-methyl-4,8-octadecadiene-1,3-diol, 3-
Hydroxyoctadecanoic acid, 3-hydroxy-6-dimethylallylindolin (DMAIN)-2-one, 3-(3¢-
hydroxydecanoyloxy)hexadecenoic acid, 17-hydroxydocosanoic acid, (±)9-HpODE-9-
hydroxyoctadecadienoic acid, (±)15-HETE-15-Hydroxyeicosatetraenoic acid (15-HETE),
11-f[(3beta,9xi)-3-Hydroxy-29-[(2-hydroxyethyl)sulfanyl]-28-oxolup-20(30)-en-28-yl]
aminogundecanoic acid, 2-hydroxy Lignoceric Acid, Juniperic acid, (±)-13-
azaprostanoic acid, 17-hydroxydocosanoic acid, 9-methyl-10-hexadecenoic acid,
7-Tetradecenoic acid, 11-hexadecenoic acid, Eicosanedioic acid

Carbohydrates and Carbohydrate
Derivatives

Methyl (1S,4aS,7aS)-7-(hydroxymethyl)-1-f[6-O-(alpha-D-xylopyranosyl)-beta-D-glucopyranosyl]oxyg-
1,4a,5,7a-tetrahydrocyclopenta[c]pyran-4-carboxylate, Methyl (1S,4aS,5R,7S,7aS)-5,7-diacetoxy-
1-(beta-D-glucopyranosyloxy)-7-methyl-1,4a,5,6,7,7a-hexahydrocyclopenta[c]pyran-4-carboxylate,
(2R)-3-(Hexadecyloxy)-2-methoxypropyl 2,6-diamino-4-O-benzyl-2,6-dideoxy-beta-D-
glucopyranoside, 1-(2-Cyanoethyl)-1-f3-[(2R,3S,4R,5R,8R,10R,11R,12S,13S,14R)-2-ethyl-
3,4,10,13-tetrahydroxy-3,5,8,10,12,14-hexamethyl-15-oxo-11-f[3,4,6-trideoxy-3-(dimethylamino)-
beta-D-xylo-hexopyranosyl]oxyg-1-oxa-6-azacyclopentadecan-6-yl]propylg-3-(3-phenylpropyl)
thiourea, N-(11Z)-icosenoylsphingosine (1S,2S,3R)-2-(Hexylamino)-3-tetradecylcyclohexanol,
2-f[4-(2,4-Difluorophenyl)-1,2,3-thiadiazol-5-yl]sulfanylg-N-(2-nitrophenyl)acetamide, Methyl
6-f[(3beta)-3-(beta-D-glucopyranosyloxy)-28-oxoolean-12-en-28-yl]aminoghexanoate,
N-[2-(Dimethylamino)propyl]-2-fluoro-4-[5-(trifluoromethyl)-1,2,4-oxadiazol-3-yl]benzamide, N-Ethyl-
N2-[2-ethyl-2-(propionylamino)butanoyl]-L-argininamide, 4-f[(3beta)-28-(f9-[(2S)-2-
(Methoxycarbonyl)-1-pyrrolidinyl]...g, 5,7-Dihydroxy-2-(4-hydroxyphenyl)-3-[(O-beta-D-xylopyranosyl-
(1->3)-O-6-deoxy-alpha-L-mannopyranosyl-(1->6)-O-[6-deoxy-alpha-L-mannopyranosyl-(1->2)]-
beta-D-galactopyranosyl) oxy]-4H-1-benzopyran-4-one

Alkaloids, Niitrogen-containing and
Heterocyclic Compounds

1-Ethyl-6-fluoro-N-(3-hydroxypropyl)-7-(4-methyl-1-piperazinyl)-4-oxo-1,4-dihydro-3-
quinolinecarboxamide, N-[(1-Ethyl-1H-imidazol-2-yl)methyl]-N-methyl-1-(3-phenylpropyl)-3-
piperidinamine, N-[3-(f4-[(3-Aminopropyl)amino]butylgamino)propyl]-3-cyclohexyl-N2-
(cyclopropylcarbonyl)-L-alaninamide, PAC-1, N-(6-Aminohexyl)-5-chlor-1-naphthalensulfonamide,
5-Methoxydimethyltryptamine, Methyl (2E)-3-methoxy-2-f2-[(3-f(2E)-3-[4-(2-methyl-2-propanyl)
phenyl]-2-propenoylgphenoxy)methyl]phenylgacrylate, N-(2-fBis[2-(cyclododecylamino)ethyl]
aminogethyl)benzamide, Methyl 11-amino-10-hydroxyundecanoate, N-(1-Benzyl-4-piperidinyl)-4-[1-
(3-fluorobenzyl)-2,4-dioxo-1,4-dihydro-3(2H)-quinazolinyl]butanamide, 3-(4-Benzyl-1-piperazinyl)-
1H-1,2,4-triazol-5-amine, 1-(8-Methyl-1,3,4,5-tetrahydro-2H-pyrido[4,3-b]indol-2-yl)-2-[4-(2-
pyridinyl)-1-piperazinyl]ethanone, N-(2-hydroxytetracosanoyl)-1-O-beta-D-glucosyl-4-hydroxy-15-
methylhexadecasphinganine, 1-[1-(2,2-Difluoroethyl)-1H-pyrazol-3-yl]-3-(3-pyridinyl)urea, 3-amino-
6-bromo-N-phenylpyrazine-2-carboxamide, 2-(2-Methyl-2-propanyl)-N-f[(2-methyl-2-propanyl)oxy]
carbonylg-L-histidyl-L-tryptophyl-N-benzyl-2-(2-methyl-2-propanyl)-L-histidinamide, Agnosterone,
Actinopolysporin C, Rulepidadiene B, Monocillin VI, Neomacrophorin X, Bacillamidin G, 1-methoxy-
5R,10S-agroclavine, Hericenone I, (rel)-4b,8-dihydroxy-3a-hydroxymethyl-4a-methyl-1,2,3,4-
tetrahydronaphthalene-1-one, Acremine S, Paecilomycin P, Cytochalasin Z4, Cytochalasin B,
Cytochalasin L, Incrustoporin, Swinholide A, Milbemycin b9, Paecilopeptin, 1-(2,4-Difluorophenyl)-
3-(5-phenyl-1,3,4-oxadiazol-2-yl)urea, N-(Diaminomethylene)-1-(2,6-difluorophenyl)-4-fluoro-7-
isoquinolinecarboxamide, N-(2-Ethoxy-3-hydroxypropyl)octadecanamide, 6-Fluoro-N-[6-(4-
methoxytetrahydro-2H-pyran-4-yl)-3-pyridinyl]-8-(1,3,5-trimethyl-1H-pyrazol-4-yl)-2-chromanecarboxamide,
1-(4,6-Difluoro-1,3,5-triazin-2-yl)-2-methyl-2H-isoindole, N,N-Dibutyl-N¢-(8-methyl-5H-pyrimido[5,4-b]
indol-4-yl)-1,3-propanediamine, (3beta,5alpha,6alpha,15beta,16beta,24R)-Stigmastane-
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raw material used in the preparation of the NH400 raw material
batch contained high levels of aerobic bacteria. After correspon-
dence with the manufacturers, the authors discovered that
ethanolic extraction was used for the NA71 raw material

purification, but not for NH400 due to its lower share of waxes,
likely contributing to the observed higher levels of aerobic bacte-
ria. Further information was not provided regarding the aller-
genic constitutes of NH400 or NA17, nor information about

TABLE 3. (Continued)

Class Compounds

3,6,8,15,16,29-hexol, N-[1-(4-Fluorobenzyl)-3,5-dimethyl-1H-pyrazol-4-yl]-5,6,7,8-tetrahydro-4H-
cyclohepta[d][1,2]oxazole-3-carboxamide, 3-Phenyl-6-[3-(trifluoromethyl)phenoxy][1,2,4]triazolo[4,3-
b]pyridazine, N-(5-Chloro-2-methoxyphenyl)-4,6-diethoxy-1,3,5-triazin-2-amine, 3-f(Z)-[(5Z)-5-
Benzylidene-4-methyl-3,6-dioxo-2-piperazinylidene]methylg-N-f4-[2-(6,7-dimethoxy-3,4-dihydro-2
(1H)-isoquinolinyl)ethyl]phenylgbenzamide, 1-Cyclohexyl-2-(3-fluoro-2-methylbenzyl)-3-f[(3S)-3-
methyl-1-piperazinyl]carbonylg-1,5-dihydro-6H-pyrrolo[3,2-c]pyridin-6-one, N-(2-
hydroxypentacosanoyl)-15-methylhexadecasphing-4-enine-1-phosphocholine, (3R,4R)-3-Decyl-4-(2-
f[3-(dimethylamino)propyl]sulfanylgethyl)-2-oxetanone, 5-Butyl-8-methyl-3-f[2-(1-piperidinyl)ethyl]
sulfanylg-5H-[1,2,4]triazino[5,6-b]indole, (4S,5S,7S)-5-amino-N-butyl-7-f4-tert-butyl-3-
[(methylsulfonyl)methoxy]benzylg-4-hydroxy-2,8-dimethylnonanamide

Polyketides Oligomycin G, Salinosporamide D, Ganosinensic acid A, Pentalenolactone P, Fusoxysporone,
Phomolide D, Fumitremorgin A, Monapilosusazaphilone, Gloeophyllol B, Corynechromone A,
Polyporusterone A, Cladosporide A, Swinholide A, Penicipyran A, Phaeochromycin E

Fungal metabolites Conidiogenone D, Aspergiloid G, Berkazaphilone A, Koreenceine C, Lucidumol A, Cladoacetal B,
Acremine S, Cladospolide F

Bile acids Lithocholic Acid

TABLE 4. Chemical Composition of Chinese Propolis P-022. Bolded Compounds Are Present in Both
Propolis P-022 and NH400

Class Compounds

Flavonoids, flavanones, Flavonoid
Derivatives, Calchones and
dihydrochalcones

5-hydroxy-6,7-dimethoxy-2-phenyl-4H-chromen-4-one, 5,7-dihydroxy-3-(4-hydroxyphenyl)-4H-chromen-
4-one, 5,6,7-trihydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one, 3-(1,2-dihydroxypropyl)-1,6,8-
trihydroxy-9,10-dihydroanthracene-9,10-dione, Apigetrin, Quercetin 3-methyl ether, 5,7-Dihydroxy-6-
methylflavone, Quercetin 3-methyl ether, 8-p-Coumaroyl-3,4-dihydro-5,7-dihydroxy-4-
phenylcoumarin, 3,4,2¢-Trihydroxy-6¢¢,6-dimethylpyrano [ 2¢¢,3”:4¢,3¢ ] chalcone, 2¢,4¢-
Dihydroxydihydrochalcone, Trichobotrysin F, Aurachin G, Curvularide B, (2R)-5-hydroxy-7-
methoxy-2-phenyl-3,4-dihydro-2H-1-benzopyran-4-one, 5,7-dihydroxy-2-phenyl-4H-
chromen-4-one, 5,6,7-trihydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one/ baicalein,
Pinostrobin, Pinocembrin, Dihydrokaempferol, Naringenin, Calocarpin, Kuhlmannene,
Dihydrokaempferol, Naringenin, 6-((2S,4R)-2,4-dihydroxyundec-1-yl)-4-hydroxy-3-methyl-
2H-pyran-2-one

Phenolic and Aromatic Compounds 1-(4-hydroxyphenyl)-2-phenylethan-1-one, Octyl hydrogen phthalate, 5-(6-hydroxy-6-methyloctyl)-2,5-
dihydrofuran-2-one, 2,4,6-Tri-tert-butylphenol, (2E,2¢E)-1,1¢-(4,6-Dihydroxy-1,3-phenylene)bis(3-
phenyl-2-propen-1-one), 5,5¢-Methylenebis[2-(3-pyridinyl)-1,3-benzoxazole], Bis[4-(2-phenylethyl)-3-
thienyl]methanone, 4¢-Hydroxy-2,3¢,5¢,6-tetraiodo-4-biphenylcarboxylic acid, 4-Iodophenyl 3-O-allyl-
2-O-propionyl-6-O-f[3-(trifluoromethyl)phenyl]sulfonylg-alpha-L-gulopyranoside, 4-[[bis(2-
hydroxyethyl)amino]methyl]-2,6-ditert-butylphenol, Androstenol, 3-[(2-Hydroxyethyl)amino]lup-20
(29)-en-28-ol, 6-Methoxypterocarpin, Homobutein, Pestalafuranone H, Phyllostictine B, Pironetin,
Corallorazine B, Gliocladin C, Saliniketal B, Pityriazole, 7-hydroxy-3-(4-methoxyphenyl)-4H-
chromen-4-one, Sterehirsutinol

Terpenes, Terpenoids, and
terpenoid derivatives

(3beta,5alpha,6beta)-6-Propoxycholestane-3,5-diol, (3alpha,6alpha,7alpha,17xi)-6-Fluoro-3,7-
dihydroxycholan-24-oic acid, Nandrolone cypionate, Acetate2,3-(difluoromethylene)-5-androstan-
17-ol, (3beta)-Cholest-5-en-3-yl 2-deoxy-3,4,6-tri-O-methyl-beta-D-arabino-hexopyranoside, (3beta)-
28-f[3-(4-f3-[Bis(4-fluorobenzyl)amino]propylg-1-piperazinyl)propyl]aminog-28-oxours-12-en-3-yl
acetate, (3beta,12beta,20R)-Dammarane-3,12,20,25-tetrol, (3alpha)-3-Aminolup-20(29)-en-28-yl
acetate, (3S,5aS,6S,7R,9aS)-7-Hydroxy-6-f2-[(1S,3aS,5R,8aS)-1-hydroxy-1,4,4,6-tetramethyl-
1,2,3,3a,4,5,8,8a-octahydro-5-azulenyl]ethylg-2,2,5a,7-tetramethyldecahydro-1-benzoxepin-3-yl

(continued )
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TABLE 4. (Continued)

Class Compounds

benzoate, (3R,4R)-4-f[(Dimethylamino)f[3-(1-naphthyl)-2-(1-naphthylmethyl)propanoyl]
aminogacetyl]aminog-3-hydroxy-6-methyl-N-[(2S)-2-methylbutyl]heptanamide, Pregnane-3,16-diol,
20-[(2R,5S)-5-methyl-2-piperidinyl]-, (3b,5a,16b,20S), (17beta)-17-(2-Naphthylmethyl)estra-1,3,5
(10)-triene-3,17-diol—A steroid with a naphthylmethyl group, Dehydrofalcarinone, Humula-1 (10), 4,
7-trien-6a-ol, Tanzawaic acid B, Farnesylacetone epoxide, Sterebin R, Ent-a-Cyperone, 1a,6b,11-
eudesmanetriol, Gancaonin L, 7-Hydroxy-8,20-dimethyl-9-docosenoic acid, 7-Hydroxy-8,14-
dimethyl-9-hexadecenoic acid, 15,16-dihydrosacrolide A, (E)-ethyl 8-oxooctadec-9-enoate, 5a,8a-
epidioxy-24(R)-methylcholesta-6,22-dien-3b-ol, 5a,8a-Epidioxycholesta-6,9 (11),22-trien-3b-ol,
Abscisterol F, (+) -Myristinin A, Dehydroxynoreupenifeldin, Praecanson A, Gancaonin L,
Rhabdopeptide K, Gloeophyllol B, Alpha-Farnesene, 7b,9a-dihydroxypimara-8 (14),15-diene, Epi-
isozizaene, Hebelophyllene C, Laingolide A, Velutinal lactarinic acid ester, Lagunapyrone C,
Pseudodestruxin A, Cytospolide K, Ceriporic acid C, Trichobotrysin F, Paecilaminol, Hoslundal,
Azicemicin B, Pongachalcone II, Colossolactone D, Fornicatin C, Indolepyrazine A, Lanosta-8,24-
dien-3beta,23-diol, 7-dehydroporiferasterol peroxide, Ganoderic acid S, Verticilatin, Fomitopinic
acid A, Phelligridin F, Leiwansterol A, Paecilomycone C, Bisabolan-1,10,11-triol, 5,6,7,8,9,12-
Hexahydro-11-isopentyl-10-methoxynaphtho [2,1-b]furan, 2,6,3¢-Trihydroxy-4¢-methoxy-2-
benzylcoumaranone, Abscisterol C, 2-Demethylmonensin B, (5Z,7E)-9,10-Secocholesta-
3,5,7,10-tetraene, 3-[(8-f[(3beta,9xi)-3-Hydroxy-28-oxolup-20(29)-en-28-yl]
aminogoctanoyl)amino]-2-methylpropanoic acid, Antrocamol LT1, Prenylgermacrene B,
Beta-Amyrin, Kolokoside A, Epi-isozizaene, Lucidumol A

Amines and Amides (9Z)-9-Octadecenamide, Lauryldimethylamine oxide, Fomitopsic acid B
Amino acids and peptides N-(2-Aminoethyl)tetradecanamide, L-Prolyl-L-lysylglycinamide, (2S)-2-f[(2S)-2-f[(2R,3R)-3-Amino-2-

sulfanyl-5-sulfopentanoyl]aminog-3-(4-hydroxyphenyl)propanoyl]aminog-4-sulfobutanoic acid, N-[(2-
Aminoethyl)tetradecanamide], PALMITOYL ALANINE, L-Phenylalanyl-L-leucyl-L-arginyl-L-alanyl-L-
isoleucyl-L-arginyl-L-proline, L-Histidyl-L-tryptophyl-L-arginyl-L-leucyl-L-leucyl-L-leucyl-L-leucyl-L-lysyl-
L-lysyl-L-histidine, N-Benzoyl-L-norleucyl-N2-methyl-L-lysyl-N5-(diaminomethylene)-N-f(2S)-5-
[(diaminomethylene)amino]-1-oxo-2-pentanylg-L-ornithinamide, N,N-Bis(cyclopropylmethyl)-L-
tyrosylglycylglycyl-L-phenylalanyl-L-leucyl-L-arginyl-L-arginyl-L-isoleucyl-L-arginyl-L-prolyl-L-lysine,
L-Threonyl-L-prolyl-L-arginyl-L-alanyl-L-arginyl-L-arginyl-L-arginyl-L-lysyl-L-lysyl-L-arginyl-L-
tryptophanamide, Leupeptin Pr, Phomapyrrolidone C, Rhabdopeptide K, Semiplenamide E,
Semiplenamide F, Serinolamides C, LMA-P1, Tsugicoline I, Asperchalasine I, Actinopolysporin C,
Gymnopeptide A, Rhabdopeptide 1, Mycobactin T, Teicoplanin product I, [Phe3,N-MeVal5]-
Destruxin B, Termitomycesphin B, Inoscavin A, Rhodopeptin C3, Paecilopeptin, Micropeptin MZ771,
Asperidine B, Wortmannilactone H, Pestalpolyol A, Sarcodan, Aspergione E, Pityriazole, Proline,
[U-13C6,15N4]-L-Arginine and [U-13C6,15N2]-L-Lysine, N-Tetradecyl-L-serinamide

Lipids, phospholipids, sphingolipids
and Glycolipids

Sphingosine (d18:1), N-octadecanoyl-1-O-beta-D-glucosyl-15-methylhexadecasphing-4-enine, C24
Phytoceramide (t18:0/24:0), N-(2-hydroxytetracosanoyl)-15-methylhexadecasphing-4-enine,
N-(5-Benzyl-1,3,4-thiadiazol-2-yl)-2-(2-thienyl)acetamide, Safingol, (2S,3R,4E)-2-(Docosanoylamino)-
3-hydroxy-4-octadecen-1-yl, 3-O-sulfonato-beta-D-galactopyranoside, Docosyl 2,3-
dihydroxybenzoate, Arachidic acid, Methyl Linolenate, 1-[2-Cyclopropyl-6-(3-fluoro-1-azetidinyl)-5-
methyl-4-pyrimidinyl]azepane, N-(2-hydroxyheptacosanoyl)-1-O-beta-D-glucosyl-15-
methylhexadecasphing-4-enine, N-(2-Ethoxy-3-hydroxypropyl)octadecanamide, 3-Decyl-1,3,5-
pentanetriol, Alpha-D-Glucuronosylceramide I, 26-Oxohexacosanoate, Mycobactin T, Docosaenoyl
Ethanolamide, 6-methyl-9-heptadecenoic acid, (1S,2R)-3-oxo-2-pentylcyclopentane-1-butyric acid,
Gallicynoic acid F, (2S,3R,5S)-(-)-2,3-dihydroxytetradecan-5-olide, 3-Methoxytetracosanoic acid,
3-Hydroxyoctadecanoic acid, 10-methyl-9Z-octadecenoic acid, Eicosanedioic acid, 2,3-dihydroxypropyl
(Z)-10-methyloctadec-9-enoate, 16-methyl-9E-nonadecenoic acid, 1-stearoyl-2-oleoyl-sn-
glycero-3-phosphocholine, Ceramide, 6-hydroxysphing-4E-enine, (9Z,12R)-12-Hydroxy-N-
(4-morpholinyl)-9-octadecenamide, (5R)-5-Methyl-6-oxo-6-f[(3R,5R)-2,2,5-trimethyl-9-
(methylamino)-9-oxo-3-nonanyl]oxyghexanoic acid, 5,7-Diisopropyl-1,1-dimethyl-1,2,3,4-
tetrahydronaphthalene, N-(2-hydroxydocosanoyl)-15-methylhexadecasphing-4-enine, 1,1¢-
(1,4-Diazepane-1,4-diyl)bis(2-methyl-2-propanethiol), Linoleamide, foscolic acid, Methyl
11-(octadecylamino)undecanoate, (+)-hyacinthacine B3, Lopobutan, Ethyl 4-(f[5-(f2-[(2-
methyl-2-propanyl)oxy]-2-oxoethylgcarbamoyl)-1H-imidazol-4-yl]carbonylgamino)
benzoate, [(3E)-4,8-Dimethyl-3,7-nonadien-1-yl]benzene, 3-Cyclohexyl-1-(f3¢-
[(isobutylamino)methyl]-3-biphenylylgmethyl)-1-[3-(4-methyl-1-piperazinyl)propyl]urea,
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TABLE 4. (Continued)

Class Compounds

Eicosanedioic acid, Corynomycolic acid, Ethyl (2E,4S)-4-f[(2S)-3,3-dimethyl-2-f[(2S)-3-
methyl-2-(methylamino)-3-(2-naphthyl)butanoyl]aminogbutanoyl](methyl)aminog-2,5-
dimethyl-2-hexenoate

Fatty Acids and Derivatives (–)9(10)-DiHOME, (–)9-HpODE, (–)9 (10)-EpOME, 13(S)-HOTrE, 2-hydroxy lignoceric acid, 2-
hydroxycerotic acid, Methyl 12-hydroxystearate, 2,3-dipalmitoyl-S-glycerylcysteine, 9,10-
Dihydroxystearic acid, Linoleyl alcohol, Methyl octadecadienoate, 17-hydroxydocosanoic acid, (Z,Z)-
10,14-eicosadienoic acid, 3-deoxyaphidicolin, (8E,12Z)-10,11-dihydroxyoctadeca-8,12-dienoic
acid, Hexadecyl acetate, N-Tetradecenoyl-L-homoserine lactone, 16-Hydroxygeranylgeraniol, 3-
Methoxydocosanoic acid, 3-Hydroxy-N-phenethyl-butyramide, 2-(1¢,5¢-heptadienyl)-3,6-dihydroxy-5-
(3¢¢-methyl-2¢¢-butenyl)benzaldehyde, 4-methyl-7,11-heptadecadienoic acid, N-(2-methyl-3-
oxodecanoyl)pyrrolidine, N-<(+)-7-iso-jasmonoyl-(S)>-isoleucine, (±)9-HpODE-9-
hydroxyoctadecadienoic acid, (±)15-HETE-15-Hydroxyeicosatetraenoic acid (15-HETE),
11-f[(3beta,9xi)-3-Hydroxy-29-[(2-hydroxyethyl)sulfanyl]-28-oxolup-20(30)-en-28-yl]
aminogundecanoic acid, 2-hydroxy Lignoceric Acid, Juniperic acid, (±)-13-azaprostanoic
acid, 17-hydroxydocosanoic acid, 9-methyl-10-hexadecenoic acid, 7-Tetradecenoic acid,
11-hexadecenoic acid, Eicosanedioic acid

Carbohydrates and Carbohydrate
Derivatives

(2S,3S,4aR,5R,8aS)-5-(5-Hydroxyoctyl)-2-methyldecahydro-3-quinolinyl (2E)-2-octenoate, (2S)-3-[(6-
Amino-6-deoxy-alpha-D-glucopyranosyl)oxy]-1,2-propanediyl dioctadecanoate, (3R)-16-Methyl-1-
icosyn-3-ol, 1-alpha-D-glucuronosyl-N-[(2R)-2-hydroxytridecanoyl]sphinganine,
(3aS,4R,7R,8S,9S,10R,11S,13R,15R,15aR)-4-ethyl-11-methoxy-3a,7,9,11,13,15-hexamethyl-
2,6,14-trioxo-10-f[3,4,6-trideoxy-3-(dimethylamino)-beta-D-xylo-hexopyranosyl]oxygtetradecahydro-
2H-oxacyclotetradecino[4,3-d][1,3]oxazol-8-yl, Methyl 6-deoxy-6-(methoxyamino)-2,3-di-O-
tetradecyl-alpha-D-glucopyranoside, 2-decaprenylphenol, 2,5,6-Trideoxy-1-O-alpha-D-
galactopyranosyl-2-(hexacosanoylamino)-6-phenyl-D-ribo-hexitol, Alpha-D-Glucuronosylceramide I,
N-acetyl-3-amino-3,6-dideoxy-d-galactose, Integracin C, Cryptophycin-326, Coronafacoyl-L-
isoleucine, AAL Toxin Te1, Neomycin-LP-I, Aeruginosin NOL2, Pironetin, Fusaruside, Variotin,
Isocycloheximide

Alkaloids, Nitrogen-containing and
Heterocyclic Compounds

7-oxo-1,3,5-triphenyl-1,7-dihydro[1,2,4]triazolo[4,3-a]pyrimidine-6-carbonitrile, Cyprodenate,
(3aS,6aS)-5-(3-Fluoro-phenyl)-3-(quinoline-2-carbonyl)-3a,6a-dihydro-1H-pyrrolo[3,4-c]pyrazole-4,6-
dione, (1S,3R,3aR,5aS,6S,6aR,9R,9aS,11aR,11bR,11cR)-3-Acetoxy-9-(3-furyl)-6-hydroxy-
3a,6a,9a,11b-tetramethyl-1,2,3,3a,4,5a,6,6a,8,9,9a,10,11,11a,11b,11c-hexadecahydrocyclopenta
[7,8]phenanthro[10,1-bc]furan-1-yl benzoate, (3S,6S,9S,12R,15S,18S,21S,24S,30S,33S)-30-
Ethyl-12-[(4-hydroxybutoxy)methyl]-33-[(1R,2R,4E)-1-hydroxy-2-methyl-4-hexen-1-yl]-6,9,18,24-
tetraisobutyl-3,21-diisopropyl-1,4,7,10,15,19,25,28-octamethyl-1,4,7,10,13,16,19,22,25,28,31-
undecaazacyclotritriacontane-2,5,8,11,14,17,20,23,26,29,32-undecone, N-(4-Fluorobenzyl)-2-(2-
pyridinyl)-4-(trifluoromethyl)-5-pyrimidinecarboxamide, 3-[8-(Aminomethyl)-6,7,8,9-tetrahydropyrido
[1,2-a]indol-10-yl]-4-(1-methyl-1H-indol-3-yl)-H-pyrrole-2,5-dione, Bisoxatin Acetate, 5-Isopropyl-7-
f4-[1-(1-pyrrolidinyl)ethyl]-1-piperidinylgpyrazolo[1,5-a]pyrimidine, 6-Phenyl[1,2,4]triazolo[4,3-b]
pyridazin-8-ol, 3-Hydroxy-2-(f[(4-oxo-4,5-dihydro-1H-pyrrolo[3,2-d]pyrimidin-7-yl)methyl]
aminogmethyl)propyl]phosphonic acid, 8,9,10,11-Tetrahydro[1]benzothieno[3,2-e]tetrazolo[1,5-c]
pyrimidine, Hispidol, Artonin P, Tornabeatin C, Calomelanol C, Aculeatusquinone A, Asenjonamide
A, Azicemicin B, Marinacarboline D, Vancoresmycin, A-108835, Valsafungin B, 2-f(2E)-2-[(1,3-
Diphenyl-1H-pyrazol-4-yl)methylene]hydrazinogquinoline, 3-(8,8-Dipropyl-2-azaspiro[4.5]dec-2-yl)-1-
propanamine, 2-f[(1R,2S,4aS,8aS)-1,2,4a,5-Tetramethyl-1,2,3,4,4a,7,8,8a-octahydro-1-
naphthalenyl]methylg-1,4-phenylene bis(4-methoxybenzoate), N-Hydroxy-2,4,6,8-tetrakis(4-
isopropylphenyl)-3,7-diazabicyclo[3.3.1]nonan-9-imine, 1-(4,6-dimethylpyrimidin-2-yl)-3-[4-(3-
methylbutoxy)phenyl]guanidine, 2-(4-f[1-(5-Chloro-2-pyridinyl)-1H-pyrrol-2-yl]methylg-1-isobutyl-2-
piperazinyl)ethanol, N-f2-[1-(2,2,2-Trifluoroethyl)-4-piperidinyl]ethylgtetrahydro-2H-pyran-3-
carboxamide, N-[(2S)-1-f4-[4-(Hydroxymethyl)-1H-1,2,3-triazol-1-yl]-1-piperidinylg-4-methyl-1-
oxo-2-pentanyl]acetamide, 2-Methyl-2-propanyl (3-acetamidopropyl)(2,2-dimethyl-9,14-bisf[(2-
methyl-2-propanyl)oxy]carbonylg-4-oxo-3-oxa-5,9,14-triazaheptadecan-17-yl)carbamate, N-[6-
(f4-Chloro-2-[(2-fluorophenyl)sulfonyl]phenylgsulfonyl)-6-azaspiro[2.5]oct-1-yl]-1,1,1-
trifluoromethanesulfonamide

(continued )

486

Copyright ª 2025 American Contact Dermatitis Society. Unauthorized reproduction of this article is prohibited.



the metallic impurities, such as nickel and cobalt, of each
preparation.7

During our extraction, we appreciated a greater number of
fungal metabolites (Conidiogenone D, Aspergiloid G, Berkaza-
philone A, Koreenceine C, Lucidumol A, Cladoacetal B, Acre-
mine S, Cladospolide F) in NH400 than in P-022 (Alternaria
alternata lycopersici Toxin Te1), which may parallel Piontek
et al’s hypothesis regarding increased aerobic bacteria or impur-
ities lending to increased sensitization rates.7 We are unable to
report on the effect of metallic impurities present in each sam-
ple, as none were detected in our extractions.

CONCLUSION

Propolis is a natural substance with a wide range of applications
in both cosmetic and medicinal formulations. Unlike products
derived from medicinal plants, its composition is extremely vari-
able. This variability creates a weighty problem for the medical
use of propolis and its quality control. When comparing Brazil-
ian propolis NH400 to Chinese propolis P-022, we encountered
a greater number of flavonoids, calchones, phenolic and aro-
matic compounds, terpenes and terpenoid derivatives, alkaloids,
nitrogen-containing, and heterocyclic compounds in the NH400
sample. In addition, a greater number of fungal metabolites
were present in the NH400 sample, which may account for its
greater rates of sensitization being reported in the literature.
Lastly, when analyzing the most abundant compounds in the
NH400 sample, we appreciated 2 compounds, Monocillin VI
and Istamycin C, with an antibiotic-like nature, which may be
contributing to increased sensitization rates, yet more research
is needed in this area.

The reproducibility of patch test results is crucial given its
role in the diagnosis of allergic contact dermatitis. To reduce the
variability in future patch test results, we encourage transpar-
ency regarding the origin of propolis samples and further
research focused on standardizing the propolis allergen included
in testing trays by establishing chemical tests that can aid in
quality control.
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TABLE 4. (Continued)

Class Compounds

Polyketides Rubimycinone A, Guignardin A, Dihydrodictyopyrone C, Photopyrone G, Pretilactam, Laetiposide F,
Xylarinic acid A, Depsidellin A, Depsidellin C, Fusariumin D, Tornabeatin A, Penicitide A, YUA001,
Ribocyclophane C, Looekeyolide A, Colletotrichamide A, YM-47515 degradation product, Sch
725674, CJ-15,801, Penisporolide A, Phomaligin A, Eutypellone A, Fuzanin I, Integrasone,
Cladosporide A, Swinholide A, Penicipyran A, Phaeochromycin E

Fungal metabolites Alternaria alternata lycopersici Toxin Te1
Bile acids Lithocholic Acid
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