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General information 

 

With the aim of verifying the identifications explained in the article, we show in this document the data 

obtained on analytical standards. These data, mass spectra and retention indices (RI’s), were used for the 

verification of compounds found in the analyses of aged Anacardiacea (Asian lacquer) polymers. A target 

compounds library was build using AMDIS.  

For sample preparation and experimental methods, see section S1. In section S2 the GC-MS results on all 

analytical standards are shown and in section S3 the results after Py-GC-MS analysis are shown on the same 

molecules. In section S4 the results are shown of analyses on wood species and natural, terpenoid, tree 

resins to evaluate if the presence of phenylpropanoids (monolignols) can be metabolites of the 

carbohydrate fraction in Anacardiaceae (Asian lacquer) polymers, or that these compounds are common 

contaminants of wood lignin macromolecules. Compounds with the molecular structures verified are 

shown in section S5. 

 

S1 Experimental 

 

1.1. Chemicals and reagents 

A C7-C40 alkanes calibration standard, tridecanoic acid, 98 %, Pyruvic acid, 98 %, D-(-)-erythrose, >75 %, 

erythritol, 98,8 %, L-galactonic acid- γ-lactone, >95 %, L-gulonic acid- γ-lactone, 95 %, D-(+)-gluconic acid-

δ-lactone, >99 %, D-glucuronic acid, >98 %, D-(-)-arabinose, >98 %, L-(+)-arabinose, >99 %, D-(+)-

galactose, >99 %, D-(+)-glucose, 99,5 %, β-D-glucose, 97 %, 1,6-anhydro-β-D-glucopyranose, 99 %, D-(-)-

fructose, >99 %, D-(-)-ribose, >99 %, D-(+)-xylose, >99 %, L-rhamnose, 99 %, L-ribulose, >90 %, D-xylulose, 

>95 %, D-sedoheptulose, >95 %, uridine, >99 %, 5-methyluridine, 97 %, adenosine, >99 %, L-tyrosine, 

>98%, L-phenylalanine, 98 %, shikimic acid, >99 %, hexamethyldisilazane, 99,6 %, were purchased from 

Sigma Aldrich, Overijse, Belgium and 1,6-anhydro-β-D-galactopyranose, 97 %, came from Synthose Inc., 

Concord, Canada. Helium with a purity of 5.0 was acquired from Linde, Schiedam, the Netherlands. 

 

1.2. Sample preparation 

Stock solutions of the carbohydrate and metabolite standards of 1000 ppm were prepared in water. 

 

1.2.1. Gas chromatography-mass spectrometry (GC-MS) 

A volume of 2 µL was taken from a stock solution and added to a sample vial with glass insert. The water 

volume was evaporated using a gentle stream of nitrogen gas. The derivatisation prior GC-MS analysis 

comprised the addition of 60 µL N,O-Bis(trimethylsilyl)trifluoroacetamide (BSTFA), 30 µL acetonitrile and 

10 µL of pyridine, after which the sample vials were purged for 10 sec using nitrogen gas. Subsequently the 

vials were closed tight and put into an oven, heated 60 °C for 2 hours. 
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1.2.2. Pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS) 

Unless stated otherwise a volume 20 µL, taken from a stock solutions, were transferred to a pyrolysis cup, 

Eco-Cup SF, supplied by Frontier laboratories. The water volume was evaporated using a gentle stream of 

nitrogen gas. Prior analysis 3 µL of hexamethyldisilazane (HMDS) was added to the sample. 

 

1.3. Analytical methods 

Pyrolysis was performed using an EGA-Py3030D pyrolyser from Frontier Laboratories. For all gas 

chromatography analyses a Thermo Trace 1310 gas chromatograph coupled to a Thermo ISQ LT single 

quadrupole mass spectrometer was used. Analytical separations were accomplished on a fused silica SLB-

5ms capillary column: Supelco, 20 m, 0.18 mm i.d. x 0.18 μm film thickness, silphenylene polymer 

stationary phase. The analyses were performed using helium as a carrier gas, purity 5.0. 

 

1.3.1. Gas chromatography-mass spectrometry (GC-MS) 

Analyses were performed in splitless mode using an inlet temperature of 250 °C. The injection volume was 

1 µL and the splitless time was 2.30 min, after which the liner was purged using a 27 mL/min split flow.  

Gas saver mode was enabled after 7 min, reducing the split flow to 10 mL/min. Septum purge was set at 3 

mL/min. The initial GC oven temperature was 40 °C for 3.30 min, followed by a 12 °C/min gradient until 

140 °C. The temperature was ramped until 200 °C at 10 °C/min. Finally, the temperature was raised 6 

°C/min. until 320 °C, which was maintained for 2 min. The initial column flow was 0.66 mL/min for 3.30 

min followed by a flow ramp rate of 0.019 mL/min until 0.82 mL/min. Subsequently, the flowrate was 

ramped 0.037 mL/min until 1.040 mL/min and finally a 0.005 mL/min gradient was used to 1.13 mL/min. 

The 1.13 mL/min flowrate was maintained for 2 min. 

 

1.3.2. Pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS) 

Pyrolysis was performed using single shot flash pyrolysis at 500 °C. The samples were introduced in split 

mode using a split flow of 21 mL/min, corresponding to a split ratio of 1/30. The initial GC oven 

temperature was 35 °C for 1.50 min, followed by a 60 °C/min gradient until 100 °C. The temperature was 

increased 14 °C/min to 250 °C  and the temperature was subsequently raised 6 °C/min. until 315 °C, which 

was maintained for 1.50 min. The initial column flow was 0.66 mL/min for 1.50 min followed by a flow 

ramp rate of 0.148 mL/min until 0.82 mL/min. The flow rate was ramped 0.021 mL/min until 1.040 

mL/min and finally a 0.010 mL/min gradient was used to 1.13 mL/min which was maintained for 1.5 min. 

 

1.3.3. GC and Py-GC-mass spectrometry (MS) 

The transfer line of the mass spectrometer was set at 270 °C and ionisation was carried out in positive ion 

mode at 70 eV. Solvent delay was set at 6.90 min for GC-MS measurements and 2.90 min for Py-GC-MS 

analyses. Mass spectral information was recorded in a range of 29-600  atomic mass units (amu), with a 

cycle time of 0.2 s.  All analyses were performed in triplicate. 

 

1.4. Data treatment 
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Interpretation of the chromatograms and pyrograms was semi-automated using the Automated Mass 

spectral Deconvolution and Identification System (AMDIS), v. 2.73. Mass spectral identification was 

performed using the national institute for standards and technology mass spectral library 17 (NIST 17), v. 

2.3, published reference data [1–3] and via manual interpretation of the mass spectra. The identification 

was reinforced using Kovats retention indices (RI), which were calculated using AMDIS based on the 

separation of a C7–C40 alkanes standard. A dedicated AMDIS target library was made based on the GC-MS 

and Py-GC-MS analyses on standards. This library was thereafter used for the identification of compounds 

found in the analyses on aged Anacardiaceae polymers.  

 

S2 GC-MS analyses of carbohydrate and metabolite analytical standards 

 

Table I List of identified carbohydrates and metabolites based on GC-MS analyses on analytical standards. 
(*) numbers correspond to peak labels mentioned in Figure 1 and Table I in the main manuscript. 
Compounds are organised according to their measured retention indices.  

Label compound name Retention 
index  

G. usitata T. succedaneum T. vernicifluum Peak number 

(RI difference) correspondence* 

Glycolic acid Glycolic acid, 2TMS 1082.5 ✓ (-12.9) ✓ (-20.2) ✓ (-7.1) 3 

Pyruvic acid Pyruvic acid, 2TMS 1094.7         

Dihydroxyacetone Dihydroxyacetone, 2TMS 1215.9 ✓ (-2.8) ✓ (0.0) ✓ (-2.1) 12 

Erythrofuranose (1) Erythrofuranose, 3TMS (isomer 1) 1398.5   ✓ (-8.5) ✓ (-2.8) 22 

Erythrofuranose (2) Erythrofuranose, 3TMS (isomer 2) 1416.6 ✓ (+5.9)     24 

Erythritol Erythritol, 4TMS 1503.3   ✓ (+7.8)   26 

Xylulofuranose (1) Xylulofuranose, 4TMS (isomer 1) 1559.1         

Xylulofuranose (2) Xylulofuranose, 4TMS (isomer 2) 1563.5         

Xylulofuranose (3) Xylulofuranose, 4TMS (isomer 3) 1568.4         

Xylulofuranose (4) Xylulofuranose, 4TMS (isomer 4) 1571.0         

Ribulose unverified 1 Ribulose unverified 1, nTMS 1572.0         

Arabinofuranose (1) Arabinofuranose, 4TMS (isomer 1) 1604.5         

Arabinopyranose (1) Arabinopyranose, 4TMS (isomer 1) 1608.3         

Ribulose unverified 2 Ribulose unverified 2, nTMS 1608.5         

Rhamnofuranose (1) Rhamnofuranose, 4TMS (isomer 1) 1618.3  ✓ (+4.4) ✓ (+4.5)  ✓ (+5.5) 28 

Ribopyranose (1) Ribopyranose, 4TMS (isomer 1) 1620.5         

L-Phenylalanine L-Phenylalanine, 2TMS 1621.7         

Rhamnose Rhamnose, 4TMS 1622.9         

Xylofuranose (1) Xylofuranose, 4TMS (isomer 1) 1627.3         

Rhamnofuranose (2) Rhamnofuranose, 4TMS (isomer 2) 1631.8         

Arabinopyranose (2) D-arabinopyranose, 4TMS (isomer 2) 1639.2         

Xylofuranose (2) Xylofuranose, 4TMS (isomer 2) 1643.8         

Xylopyranose (1) Xylopyranose, 4TMS (isomer 1) 1646.5  ✓ (+5.1) ✓ (-5.4)  ✓ (-3.9) 29 

Xylose Xylose, 4TMS 1650.8         

Anhydro-β-D-galactose 1,6-anhydro-β-D-glucopyranose 1653.1         

Xylopyranose (2) Xylopyranose, 4TMS (isomer 2) 1662.2         

Xylulose (1) Xylulose, 4TMS (isomer 1) 1666.1         

Arabinofuranose (2) Arabinofuranose, 4TMS (isomer 2) 1667.4         

Xylulose (2) Xylulose, 4TMS (isomer 2) 1675.1         

Ribulose Ribulose, 4TMS 1678.2         

Xylulose (3) Xylulose, 4TMS (isomer 3) 1679.8         

Xylulose (4) Xylulose, 4TMS (isomer 4) 1685.6         

Ribopyranose (2) Ribopyranose, 4TMS (isomer 2) 1686.1         

Anhydro-β-D-glucose 1,6-anhydro-β-D-glucopyranose 1699.8         

Xylitol Xylitol, 5TMS 1700.4         

Rhamnopyranose (1) Rhamnopyranose, 4TMS (isomer 1) 1705.6         

Ribofuranose (1) Ribofuranose, 4TMS (isomer 1) 1708.0         

Ribofuranose (2) Ribofuranose, 4TMS (isomer 2) 1736.2 ✓ (+2.9) ✓ (+1.2) ✓ (+5.0) 33 

Rhamnopyranose (2) Rhamnopyranose, 4TMS (isomer 2) 1758.2         

Fructofuranose (1) Fructofuranose, 5TMS (isomer 1) 1797.0         
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Fructofuranose (2) Fructofuranose, 5TMS (isomer 2) 1805.0   ✓ (+0.2)   34 

Shikimic acid Shikimic acid, 4TMS 1806.8         

Fructopyranose (1) Fructopyranose, 5TMS (isomer 1) 1808.9         

Galactofuranose (1) Galactofuranose, 5TMS (isomer 1) 1812.7 ✓ (-6.3) ✓ (-6.3) ✓ (-2.7) 35 

Glucuronic-furacid-lact (1) Glucuronic acid-γ-lactone, 3TMS (isomer 1) 1813.1         

Glucuronic-furacid-lact (2) Glucuronic acid-γ-lactone, 3TMS (isomer 2) 1829.1         

Glucuronic-furacid-lact (3) Glucuronic acid-γ-lactone, 3TMS (isomer 3) 1832.0         

Glucofuranose (1) Glucofuranose, 5TMS (isomer 1) 1837.8   ✓ (-6.1) ✓ (-10.3) 36 

Galactopyranose (1) Galactopyranose, 5TMS (isomer 1) 1851.0         

Gulonic-pyracid-lact Gulonopyranoic acid-y-lactone, 4TMS 1870.8         

Gluconic-pyracid-lact Gluconopyranoic acid-δ-lactone, 4TMS 1878.6         

Fructose Fructose, 5TMS 1880.8         

Galactonic-furacid-lact Galactonofuranoic acid-γ-lactone, 4TMS 1882.8 ✓ (-3.6) ✓ (+1.5)  ✓ (+0.9) 44 

Glucopyranose (1) Glucopyranose, 5TMS (isomer 1) 1886.0   ✓ (-5.6)   37 

Gluconic-furacid-lact Gluconofuranoic acid-δ-lactone, 4TMS 1889.8   ✓ (+1.8)   45 

Galactopyranose (2) Galactopyranose, 5TMS (isomer 2) 1895.6         

Galactofuranose (2) Galactofuranose, 5TMS (isomer 2) 1898.0         

Glucuronic acid (1) Glucuronic acid, 5TMS (isomer 1) 1901.5         

Glucuronic acid (2) Glucuronic acid, 5TMS (isomer 2) 1902.8         

Gulonic-furacid-lact Gulonofuranoic acid-γ-lactone, 4TMS 1917.5  ✓ (+0.3) ✓ (+0.3) ✓ (+0.2) 46 

Anhydrosedoheptulose (1) Anhydrosedoheptulose, 4TMS (isomer 1) 1919.6         

Coniferyl alcohol Coniferyl alcohol, 2TMS 1931.0         

L-Tyrosine L-Tyrosine, 3TMS 1932.7         

Gulonic acid Gulonic acid, 6TMS 1952.6         

Galactonic-pyracid-lact Galactonopyranoic acid-γ-lactone, 4TMS 1952.9         

Glucuronic-pyracid (1) Glucopyranuronic acid, 4TMS (isomer 1) 1965.5         

Anhydrosedoheptulose (2) Anhydrosedoheptulose, 4TMS (isomer 2) 1974.7         

Glucopyranose (2) Glucopyranose, 5TMS (isomer 2) 1977.4         

Galactonic acid Galactonic acid, 6TMS 1986.6         

Gluconic acid Gluconic acid, 6TMS 1990.6         

Glucuronic-pyracid (2)  Glucopyranuronic acid, 4TMS (isomer 2) 2018.4         

Sedoheptulose unverified (1) Sedoheptulose unverified, nTMS (isomer 1) 2020.4         

Sedoheptulose unverified (2) Sedoheptulose unverified, nTMS (isomer 2) 2024.8         

Pseudo uridine (1) Pseudo uridine, 5TMS (isomer 1) 2289.5         

Pseudo uridine (2) Pseudo uridine, 5TMS (isomer 2) 2330.0         

Uridine (1) Uridine, 4TMS (isomer 1) 2439.6         

5-methyluridine (1) 5-methyluridine, 4TMS (isomer 1) 2468.6         

5-methyluridine (2) 5-methyluridine, 4TMS (isomer 2) 2473.8         

Uridine (2) Uridine, 4TMS (isomer 2) 2486.9         

5-methyluridine (3) 5-methyluridine, 4TMS (isomer 3) 2500.3         

Adenosine Adenosine, 4TMS 2631.3         

 

Extracted ion chromatograms (EIC), m/z 2171 

 

 

Figure 1 EIC m/z 147, Glycolic acid. 

 
1 Unless stated otherwise 
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Figure 2 Pyruvic acid. 

 

 
Figure 3 D-(-)-erythrose. 

 

 
Figure 4 Erythritol. 
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Figure 5 L-galactonic acid-ƴ-lactone. 

 

 
Figure 6 D-(+)-gluconic acid-δ-lactone. 

 
Figure 7 L-gulonic acid-γ-lactone. 

 
Figure 8 D-glucuronic acid. 

 



8 
 

 
Figure 9 D-(-)-ribose. 

 

 
Figure 10 L-ribulose. 
 

 
Figure 11 D-(-)-arabinose. 

 

 
Figure 12 D-(+)-xylose. 
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Figure 13 D-xylulose 

 

 
Figure 14 L-rhamnose. 
 

 
Figure 15 D-(+)-galactose. 

 

 
Figure 16 D-(+)-glucose. 
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Figure 17 1,6-anhydro-β-D-glucopyranose. 

 
Figure 18 D-(-)-fructose. 

 
Figure 19 D-sedoheptulose. 

 

 
Figure 20 Uridine. 
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Figure 21 5-methyluridine. 

 

 
Figure 22 EIC m/z 324, Coniferyl alcohol. 

 

S3 Py-GC-MS analyses of carbohydrate and metabolite analytical standards 
 
Table II List of identified carbohydrates and metabolites based on Py-GC-MS analyses on analytical 
standards.(*) numbers correspond to peak labels mentioned in Figure 1 and Table I in the main manuscript. 
Compounds are organised according to their measured retention indexes.  

Label Compound name Retention 
index 

G. usitata T. succedaneum T. vernicifluum Peak number 
correspondence* 

  (RI difference) 

Py Pyruvic acid Py product pyruvic acid, 2TMS 1078.3 ✓ (+2.3)   ✓ (-1.4) 4 

Py D-sedoheptulose (1) Py product D-sedoheptulose, nTMS (1) 1240.9         

Py D-xylulose (1) Py product D-xylulose, nTMS (1) 1241.5 ✓ (+1.2)   ✓ (+0.4) 20 

Py D-(-)-fructose (1) Py product D-(-)-fructose, nTMS (1) 1242.9         

Py L-rhamnose (1) Py product L-rhamnose, nTMS (1) 1243.1         

Py D-(-)-arabinose (1)  Py product D-(-)-arabinose, nTMS (1)  1243.4         

Py D-(+)-xylose (1) Py product D-(+)-xylose, nTMS (1) 1243.5         

Py D-(-)-ribose (1) Py product D-(-)-ribose, nTMS (1) 1243.7         

Py D-(+)-galactose (1) Py product D-(+)-galactose, nTMS (1) 1243.9         

Py L-ribulose (1)  Py product L-ribulose, nTMS (1)  1244.7         

Py L-(+)-arabinose (1) Py product L-(+)-arabinose, nTMS (1) 1305.3         

Py D-(-)-fructose (2) Py product D-(-)-fructose, nTMS (2) 1367.0         

Py D-(-)-arabinose (2) Py product D-(-)-arabinose, nTMS (2) 1367.5         

Py D-(-)-ribose (2) Py product D-(-)-ribose, nTMS (2) 1367.8 ✓ (-1.1) ✓ (-0.8) ✓ (-1.7) 21 

Py D-sedoheptulose (2) Py product D-sedoheptulose, nTMS (2) 1368.3         

Py D-xylulose (2) Py product D-xylulose, nTMS (2) 1368.6         

Py D-(+)-xylose (2) Py product D-(+)-xylose, nTMS (2) 1370.9         

Py D-(-)-arabinose (3) Py product D-(-)-arabinose, nTMS (3) 1399.7         

Py D-xylulose (3) Py product D-xylulose, nTMS (3) 1399.9 ✓ (-0.9) ✓ (-0.1) ✓ (-2.3) 23 

Py D-(+)-xylose, nTMS (3) Py product D-(+)-xylose, nTMS (3) 1401.3         

Py D-(-)-fructose (3) Py product D-(-)-fructose, nTMS (3) 1403.9         

Py D-sedoheptulose (3) Py product D-sedoheptulose, nTMS (3) 1422.9         
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Py D-(-)-ribose (3) Py product D-(-)-ribose, nTMS (3) 1444.0         

Py D-sedoheptulose (4) Py product D-sedoheptulose, nTMS (4) 1447.8         

Py L-(+)-arabinose (2) Py product L-(+)-arabinose, nTMS (2) 1475.1         

Py D-sedoheptulose (5) Py product D-sedoheptulose, nTMS (5) 1502.5         

Py D-xylulose (4) Py product D-xylulose, nTMS (4) 1528.4         

Py L-(+)-arabinose (3) Py product L-(+)-arabinose, nTMS (3) 1534.3         

Py D-(+)-galactose (2) Py product D-(+)-galactose, nTMS (2) 1544.1         

Py D-(-)-fructose (4) Py product D-(-)-fructose, nTMS (4) 1549.6         

Py D-(-)-fructose (5) Py product D-(-)-fructose, nTMS (5) 1558.2         

Py D-(+)-galactose (3) Py product D-(+)-galactose, nTMS (3) 1559.4         

Py D-(-)-ribose (4) Py product D-(-)-ribose, nTMS (4) 1560.9         

Py D-(-)-arabinose (4) Py product D-(-)-arabinose, nTMS (4) 1569.1         

Py D-(-)-arabinose (5) Py product D-(-)-arabinose, nTMS (5) 1578.1         

Py D-(-)-fructose (6) Py product D-(-)-fructose, nTMS (6) 1585.3         

Py D-(+)-glucose (1) Py product D-(+)-glucose, nTMS (1) 1586.7         

Py D-(-)-arabinose (6) Py product D-(-)-arabinose, nTMS (6) 1589.4         

Py D-(+)-galactose (4) Py product D-(+)-galactose, nTMS (4) 1594.1         

Py D-(-)-arabinose (7) Py product D-(-)-arabinose, nTMS (7) 1602.4  ✓ (-1.5) ✓ (-1.8)  ✓ (-1.2) 27 

Py D-(+)-glucose (2) Py product D-(+)-glucose, nTMS (2) 1605.4         

Py D-(-)-fructose (7) Py product D-(-)-fructose, nTMS (7) 1609.8         

Py D-(+)-glucose (3) Py product D-(+)-glucose, nTMS (3) 1611.0         

Py D-(-)-ribose (5) Py product D-(-)-ribose, nTMS (5) 1611.0         

Py D-(+)-galactose (5) Py product D-(+)-galactose, nTMS (5) 1621.9         

Py D-(+)-glucose (4)  Py product D-(+)-glucose, nTMS (4)  1625.4         

Py D-xylulose (5) Py product D-xylulose, nTMS (5) 1629.3         

Py D-(-)-arabinose (8)  Py product D-(-)-arabinose, nTMS (8)  1630.1         

Py D-(-)-ribose (6) Py product D-(-)-ribose, nTMS (6) 1630.6         

Py D-(+)-glucose (5) Py product D-(+)-glucose, nTMS (5) 1631.4         

Py D-(+)-glucose (6) Py product D-(+)-glucose, nTMS (6) 1645.7         

Py D-xylulose (6) Py product D-xylulose, nTMS (6) 1646.5         

Py D-(+)-xylose (4) Py product D-(+)-xylose, nTMS (4) 1647.7         

Py D-(-)-fructose (8) Py product D-(-)-fructose, nTMS (8) 1653.3         

Py D-(+)-galactose (6) Py product D-(+)-galactose, nTMS (6) 1654.1         

Py D-sedoheptulose (6) Py product D-sedoheptulose, nTMS (6) 1661.2         

Anhydro-D-Galactose Py product Anhydro-D-Galactose, 3TMS (β anomer?) 1670.4 ✓ (+1.3) ✓ (+0.1) ✓ (+3.9) 31 

Py D-xylulose (7) Py product D-xylulose, nTMS (7) 1675.2         

Py D-(-)-arabinose (9) Py product D-(-)-arabinose, nTMS (9) 1676.1         

Py D-(-)-ribose (7) Py product D-(-)-ribose, nTMS (7) 1676.7         

Py D-(+)-galactose (7) Py product D-(+)-galactose, nTMS (7) 1688.5         

Py D-(+)-glucose (7) Py product D-(+)-glucose, nTMS (7) 1689.5         

Py D-(+)-galactose (8) Py product D-(+)-galactose, nTMS (8) 1696.3 ✓ (+5.6) ✓ (+5.8) ✓ (-4.1) 32 

Py D-(-)-fructose (9) Py product D-(-)-fructose, nTMS (9) 1708.6         

Anhydro-D-Glucose Anhydro-D-Glucose, 3TMS 1710.5         

Py D-gluconic acid (1) Py product D-gluconic acid-δ-lactone, nTMS (1) 1729.7         

Py D-(-)-fructose (10) Py product D-(-)-fructose, nTMS (10) 1734.3         

Py Shikimic acid (1) Py product Shikimic acid, nTMS (1) 1743.0         

Py D-(+)-glucose (8) Py product D-(+)-glucose, nTMS (8) 1736.2         

Py D-(-)-fructose (11) Py product D-(-)-fructose, nTMS (11) 1750.3         

Py D-(+)-glucose (9) Py product D-(+)-glucose, nTMS (9) 1751.5         

Py D-gluconic acid (2) Py product D-gluconic acid-δ-lactone, nTMS (2) 1764.3         

Py D-gluconic acid (3) Py product D-gluconic acid-δ-lactone, nTMS (3) 1775.7     ✓ (-3.4) 38 

Py L-galactonic acid (1) Py product L-galactonic acid-γ-lactone, nTMS (1) 1779.5         

Py D-gluconic acid (4) Py product D-gluconic acid-δ-lactone, nTMS (4) 1787.6         

Py D-gluconic acid (5) Py product D-gluconic acid-δ-lactone, nTMS (5) 1798.0     ✓ (-0.3) 41 

Py-L-gulonic acid (1) Py product L-gulonic acid-γ-lactone, nTMS (1) 1798.1  ✓ (-5.0) ✓ (-5.0) ✓ (-3.3) 40 

Py-L-gulonic acid (2) Py product L-gulonic acid-γ-lactone, nTMS (2) 1802.5         

Py L-galactonic acid (2) Py product L-galactonic acid-γ-lactone, nTMS (2) 1803.4         

Py-L-gulonic acid (3) Py product L-gulonic acid-γ-lactone, nTMS (3) 1809.2         

D-glucuronic-furacid-lact (1) D-glucuronic acid-γ-lactone, 3TMS (1) 1812.9         

Py-L-gulonic acid (4) Py product L-gulonic acid-γ-lactone, nTMS (4) 1816.9         

Py L-galactonic acid (3) Py product L-galactonic acid-γ-lactone, nTMS (3) 1817.3     ✓ (-7.3) 42 

Py D-sedoheptulose (7) Py product D-sedoheptulose, nTMS (7) 1819.4         

Py D-gluconic acid (6) Py product D-gluconic acid-δ-lactone, nTMS (6) 1824.9         

Py D-sedoheptulose (8) Py product D-sedoheptulose, nTMS (8) 1827.5         

Py L-galactonic acid (4) Py product L-galactonic acid-γ-lactone, nTMS (4) 1828.1         

D-glucuronic-furacid-lact (2) D-glucuronic acid-γ-lactone, 3TMS (2) 1829.1         
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Py D-sedoheptulose (9) Py product D-sedoheptulose, nTMS (9) 1830.5         

Py D-gluconic acid (7) Py product D-gluconic acid-δ-lactone, nTMS (7) 1831.8         

Py D-glucuronic acid (1) Py product D-glucuronic acid, nTMS (1) 1832.0         

Py D-sedoheptulose (10) Py product D-sedoheptulose, nTMS (10) 1837.2         

Py-L-gulonic acid (5) Py product L-gulonic acid-γ-lactone, nTMS (5) 1838.8         

Py D-sedoheptulose (11) Py product D-sedoheptulose , nTMS (11) 1844.3         

Py D-gluconic acid (8) Py product D-gluconic acid-δ-lactone, nTMS (8) 1846.2         

Py L-ribulose (2) Py product L-ribulose, nTMS (2) 1847.9         

Py D-sedoheptulose (12)  Py product D-sedoheptulose, nTMS (12)  1851.4         

Py D-gluconic acid (9) Py product D-gluconic acid-δ-lactone, nTMS (9) 1852.6         

Py-L-gulonic acid (6) Py product L-gulonic acid-γ-lactone, nTMS (6) 1854.3 ✓ (-6.5)     43 

Py L-galactonic acid (5) Py product L-galactonic acid-γ-lactone, nTMS (5) 1854.5         

Py-L-gulonic acid (7) Py product L-gulonic acid-γ-lactone, nTMS (7) 1860.2         

Py D-gluconic acid (10) Py product D-gluconic acid-δ-lactone, nTMS (10) 1861.7         

Py Gluconofuranoic acid Py product gluconofuranoic acid-δ-lactone, 4TMS (11) 1863.9         

Py L-galactonic acid (6) Py product L-galactonic acid-γ-lactone, nTMS (7) 1868.3         

Py D-gluconic acid (11) Py product D-gluconic acid-δ-lactone, nTMS (11) 1872.4         

Py D-sedoheptulose (13) Py product D-sedoheptulose, nTMS (13) 1873.6         

Py L-galactonic acid (7) Py product L-galactonic acid-γ-lactone, nTMS (8) 1873.9         

Py D-gluconic acid (12) Py product D-gluconic acid-δ-lactone, nTMS (12) 1875.0         

Py D-glucuronic acid (2) Py product D-glucuronic acid, nTMS (2) 1877.8         

Py-L-gulonic acid (8) Py product L-gulonic acid-γ-lactone, nTMS (8) 1880.6         

Py L-galactonic acid (8) Py product L-galactonic acid-γ-lactone, nTMS (8) 1883.2         

Py D-glucuronic acid (3) Py product D-glucuronic acid, nTMS (3) 1888.6         

Py L-galactonic acid (9) Py product L-galactonic acid-γ-lactone, nTMS (9) 1892.8         

Py-L-gulonic acid (9) Py product L-gulonic acid-γ-lactone, nTMS (9) 1893.0         

Py gulonofuranoic acid (10) Py product gulonofuranoic acid-γ-lactone, 4TMS (10) 1898.3         

Py D-sedoheptulose (14) Py product D-sedoheptulose, nTMS (14) 1900.3         

D-glucuronic acid (1) D-glucuronic acid, 5TMS (isomer 1) 1901.3         

Py L-galactonic acid (10) Py product L-galactonic acid-γ-lactone, nTMS (10) 1913.5         

Py D-gluconic acid (13) Py product D-gluconic acid-δ-lactone, nTMS (13) 1912.6         

Py D-glucuronic acid (4) Py product D-glucuronic acid, nTMS (4) 1912.7         

Py-L-gulonic acid (10) Py product L-gulonic acid-γ-lactone, nTMS (10) 1915.2         

Py-L-gulonic acid (11) Py product L-gulonic acid-γ-lactone, nTMS (11) 1922.5         

Py D-glucuronic acid (5) Py product D-glucuronic acid, nTMS (5) 1922.6         

Py L-galactonic acid (11) Py product L-galactonic acid-γ-lactone, nTMS (11) 1925.9         

Py-L-gulonic acid (12) Py product L-gulonic acid-γ-lactone, nTMS (12) 1930.6         

Py Coniferyl alcohol, 2TMS Py product coniferyl alcohol, 2TMS 1940.0 ✓ (0.0)   ✓ (+2.6) 47 

Py-L-gulonic acid (13) Py product L-gulonic acid-γ-lactone, nTMS (13) 1950.0         

Py D-glucuronic acid (6) Py product D-glucuronic acid, nTMS (6) 1952.5         

Py D-sedoheptulose (15) Py product D-sedoheptulose, nTMS (15) 1956.6         

Py D-glucuronic acid (7) Py product D-glucuronic acid, nTMS (7) 1964.9         

Py D-glucuronic acid (8) Py product D-glucuronic acid, nTMS (8) 1971.9         

Py D-glucuronic acid (9) Py product D-glucuronic acid, nTMS (9) 2013.4         

Py Uridine (1) Py product Uridine, nTMS (1) 2256.8 ✓ (-9.0) ✓ (-11.6) ✓  (-5.0)  52 

Py Uridine (2) Py product Uridine, nTMS (2) 2261.4 ✓ (+2.5)      53 

Py Anhydro-5-methyluridine (1) Py product Anhydro-5-methyluridine, nTMS (1) 2282.6         

Py Uridine (3) Py product Uridine, nTMS (3) 2303.7 ✓ (-0.6) ✓ (-3.6) ✓  (+3.4)  54 

Py Uridine (4) Py product Uridine, nTMS (4) 2350.2         

Py Anhydro-5-methyluridine (2) Py product Anhydro-5-methyluridine, nTMS (2) 2356.7         

Py Uridine (5) Py product Uridine, nTMS (5) 2366.1         

Py Uridine (6) Py product Uridine, nTMS (6) 2411.3         

Py 5-methyluridine (3) Py product 5-methyluridine, nTMS (3) 2454.5         

Py Uridine (7)  Py product Uridine, nTMS (7)  2455.2         

Py 5-methyluridine (4) Py product 5-methyluridine, nTMS (4) 2461.2         

Py product Uridine, nTMS (8) Py product Uridine, nTMS (8) 2468.8         

Py 5-methyluridine (5) Py product 5-methyluridine, nTMS (5) 2487.2         

Py 5-methyluridine (6) Py product 5-methyluridine, nTMS (6) 2514.4         

Py Adenosine (1)  Py product Adenosine, nTMS (1)  2585.9         

Py Adenosine (2) Py product Adenosine, nTMS (2) 2628.0         

Py Adenosine (3) Py product Adenosine, nTMS (3) 2650.1         
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Extracted ion chromatograms (EIC), m/z 217 

 

 
Figure 23 Pyruvic acid. 

 

 
Figure 24 L-galactonic acid-γ-lactone. 

 

 
Figure 25 D-(+)-gluconic acid-δ-lactone. 
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Figure 26 L-gulonic acid-γ-lactone. 

 
Figure 27 D-glucuronic acid. 
 

 
Figure 28 D-(-)-ribose. 
 

 
Figure 29 L-ribulose. 
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Figure 30 D-(-)-arabinose. 
 

 
Figure 31 D-(+)-xylose. 
 

 
Figure 32 D-xylulose. 
 

 
Figure 33 L-rhamnose. 
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Figure 34 D-(+)-galactose. 
 

 
Figure 35 D-(+)-glucose. 
 

 
Figure 36 1,6-anhydro-β-D-glucopyranose. 

 

 
Figure 37 D-(-)-fructose. 
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Figure 38 D-sedoheptulose. 
 

 
Figure 39 Uridine (pyrolysis at 450 °C). 
 

 
Figure 40 5-methyluridine. 
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S4 Evaluation for the presence of monolignols as possible lignin 

contaminants in natural resins.  

 

Figure 41  m/z 324 extracted ion chromatograms obtained from wood and terpenoid resin Py-GC-MS 

analyses. ✓: indicate the positive detection of monolignols as pyrolysis products of lignin.    : indicate, no 
monolignols were detected. 
 

S5 Molecular structures of verified compounds detected in Py-GC-MS 
analytical results of Anacardiaceae (Asian lacquer) polymers 
 
Table III Elucidated molecular structures.(*) see Table I and Figure 1 in the main manuscript. 

Nr.* Compound name Formula Molecular 
weight 

Molecular structure 

3 Glycolic acid, 2TMS C8H20O3Si2 220 

 
4 Pyruvic acid, 2TMS C9H20O3Si2 232 
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12 Dihydroxyacetone, 2TMS C9H22O3Si2 234 

 

22 Erythrofuranose, 3TMS (isomer 1) C13H32O4Si3 236 

 
Isomer unverified 

24 Erythrofuranose, 3TMS (isomer 2) C13H32O4Si3 236 

 
Isomer unverified 

26 Erythritol, 4TMS  C16H42O4Si4 410 

 
28 Rhamnofuranose, 4TMS (isomer 1)  C18H44O5Si4 452 

 
Isomer unverified 

29 Xylopyranose, 4TMS (isomer 1)  C17H42O5Si4 438 

 
Isomer unverified 

33 Ribofuranose, 4TMS (isomer 2)  C17H42O5Si4 438 

 
Isomer unverified 
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34 Fructofuranose, 5TMS (isomer 2)  C20H50O6Si5 526 

 
Isomer unverified 

35 Galactofuranose, 5TMS (isomer 1)  C21H52O6Si5 540 

 
Isomer unverified 

36 Glucofuranose, 5TMS (isomer 1)  C21H52O6Si5 540 

 
Isomer unverified 

37 Glucopyranose, 5TMS (isomer 1)  C21H52O6Si5 540 

 
Isomer unverified 

44 Galactonofuranoic acid-γ-lactone, 
4TMS 

C19H44O5Si4 464 

 
45 Gluconofuranoic acid-δ-lactone, 4TMS C19H44O5Si4 464 
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46 Gulonofuranoic acid-γ-lactone, 4TMS C19H44O5Si4 464 

 
47 Py product coniferyl alcohol, 2TMS C16H28O3Si2 324 
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