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Details on Parchment Samples 

Four folios (P1-P4) were obtained from a private parchment maker (J. Vnoucek, Czech 

Republic), whereas parchment P5 was provided by the Advanced Research for Cultural 

Heritage Laboratory (ARCH Lab) of the National Research & Development Institute for 

Textiles and Leather (INCDTP-ICPI, Romania). Parchment P6 was purchased from the 

company A. Glaser (Germany). Details on the manufacturing process were only provided for 

parchments P1-P4 and are summarized in Table S1.  



Table S1. Summary of details on parchment folios P1-P4. 

Parchment Details General Observations 

P1 

In comparison with folio P2-P4, parchment 
P1 was obtained from an approx. 1 year old 
animal, resulting in a higher thickness and 
higher level of fat content.   

• Hair (a-c) is darker than the flesh side (d-
f) showing a clearly visible follicle
pattern.

• Transparent areas on the edges (c and d)
indicate gelatinization of this part of the
sample.

• The sampling region is marked in black
(*).



Parchment Details General Observations 

P2 

• Hair (a-c) is darker than the flesh side (d-
f) of folio P2 show a striking difference
in color, with the hair side being darker.

• In comparison to P1 the follicle pattern is
only visible in a few areas (b-c).

• Furthermore, P2 shows even more
significant signs of starting gelatinization
on some edges of the folio resulting in
brownish transparent, partially hardened
areas (d-f).

• The most distinctive difference between
P1 and P2 is the applied surface
treatment approach, resulting in a
different appearance of the flesh sides.
According to the producer, all
preparation steps after the assembling of
the skin to the wooden frame – including
cleaning of the flesh side and the
application of chalk – were performed in
a wet stage. Therefore, it was dried
without further touching the parchment,
resulting in a closed and glossy surface
(e).

• The sampling region is marked in black
(*).



Parchment Details General Observations 

P3 

• Hair (a-c) and flesh side (d-f) of folio P3
can be clearly distinguished based on
their different color.

• A distinct follicle pattern is visible on the
hair side (b-c).

• According to the manufacturer, the
surface of the flesh side was partially
treated with a pumice stone to smooth
imperfect parts, while the rest of the folio
was left without further treatment.
Therefore, the surface of this folio
partially shows an open, rough structure
(comparable with P1) as well as closed,
glossy areas comparable with P2.

• Several imperfections resulting from the
production process are clearly visible (b-
d).

• The sampling region is marked in black
(*).



Parchment Details General Observations 

P4 

• Also the hair (a-c) side of folio P4
appears darker than the flesh side (d-f).

• A distinct follicle pattern is visible on the
hair side (b-c).

• The surface of the parchment appears
smooth and glossy.

• A high number of imperfections resulting
from the preparation process, e.g.
delamination and stitched holes, are
evident on both sides (b-c, e-f).

• The sampling region is marked in black
(*).



Table S2. Overview of all samples and their respective aging conditions. 

Sample Light-aging Humidity-aging SO2-aging 
Description Conditions Description Conditions Description Conditions 

P1F1 Flesh side, up 155 W/m2, t0-t750 h 
P1F2 Flesh side, up 155 W/m2, t0-t750 h 
P1H1 Hair side, up 155 W/m2, t0-t750 h 
P1H2 Hair side, up 155 W/m2, t0-t750 h 
P2F1 Flesh side, up 155 W/m2, t0-t750 h 
P2F2 Flesh side, up 155 W/m2, t0-t750 h 
P2H1 Hair side, up 155 W/m2, t0-t750 h 
P2H2 Hair side, up 155 W/m2, t0-t750 h 
P3F1 Flesh side, up 155 W/m2, t0-t750 h 
P3F2 Flesh side, up 155 W/m2, t0-t750 h 
P3H1 Hair side, up 155 W/m2, t0-t750 h 
P3H2 Hair side, up 155 W/m2, t0-t750 h 
P4F1 Flesh side, up 155 W/m2, t0-t750 h 
P4F2 Flesh side, up 155 W/m2, t0-t750 h 
P4H1 Hair side, up 155 W/m2, t0-t750 h 
P4H2 Hair side, up 155 W/m2, t0-t750 h 
P5F1 Flesh side, up 155 W/m2, t0-t750 h 
P5H1 Hair side, up 155 W/m2, t0-t750 h 
P6F1 Flesh side, up 155 W/m2, t0-t750 h 
P6F2 Flesh side, up 155 W/m2, t0-t750 h 
P6H1 Hair side, up 155 W/m2, t0-t750 h 
P6H2 Hair side, up 155 W/m2, t0-t750 h 
P1F5 Flesh Side, up 30 %RH, 1 week, RT 
P1H5 Hair Side, up 30 %RH, 1 week, RT 
P2F5 Flesh Side, up 30 %RH, 1 week, RT 
P2H5 Hair Side, up 30 %RH, 1 week, RT 
P3F5 Flesh Side, up 30 %RH, 1 week, RT 
P3H5 Hair Side, up 30 %RH, 1 week, RT 
P4F5 Flesh Side, up 30 %RH, 1 week, RT 
P4H5 Hair Side, up 30 %RH, 1 week, RT 
P5F3 Flesh Side, up 30 %RH, 1 week, RT 
P5H3 Hair Side, up 30 %RH, 1 week, RT 
P6F3 Flesh Side, up 30 %RH, 1 week, RT 



Sample Light-aging Humidity-aging SO2-aging 
Description Conditions Description Conditions Description Conditions 

P6H3 Hair Side, up 30 %RH, 1 week, RT 
P1F6 Flesh Side, up 50 %RH, 1 week, RT 
P1H6 Hair Side, up 50 %RH, 1 week, RT 
P2F6 Flesh Side, up 50 %RH, 1 week, RT 
P2H6 Hair Side, up 50 %RH, 1 week, RT 
P3F6 Flesh Side, up 50 %RH, 1 week, RT 
P3H6 Hair Side, up 50 %RH, 1 week, RT 
P4F6 Flesh Side, up 50 %RH, 1 week, RT 
P4H6 Hair Side, up 50 %RH, 1 week, RT 
P5F4 Flesh Side, up 50 %RH, 1 week, RT 
P5H4 Hair Side, up 50 %RH, 1 week, RT 
P6F4 Flesh Side, up 50 %RH, 1 week, RT 
P6H4 Hair Side, up 50 %RH, 1 week, RT 
P1F7 Flesh Side, up 80 %RH, 1 week, RT 
P1H7 Hair Side, up 80 %RH, 1 week, RT 
P2F7 Flesh Side, up 80 %RH, 1 week, RT 
P2H7 Hair Side, up 80 %RH, 1 week, RT 
P3F7 Flesh Side, up 80 %RH, 1 week, RT 
P3H7 Hair Side, up 80 %RH, 1 week, RT 
P4F7 Flesh Side, up 80 %RH, 1 week, RT 
P4H7 Hair Side, up 80 %RH, 1 week, RT 
P5F5 Flesh Side, up 80 %RH, 1 week, RT 
P5H5 Hair Side, up 80 %RH, 1 week, RT 
P6F5 Flesh Side, up 80 %RH, 1 week, RT 
P6H5 Hair Side, up 80 %RH, 1 week, RT 
P1F3 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P1F4 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P1H3 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P1H4 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P2F3 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P2F4 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P2H3 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P2H4 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P3F3 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P3F4 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P3H3 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 



Sample Light-aging Humidity-aging SO2-aging 
Description Conditions Description Conditions Description Conditions 

P3H4 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P4F3 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P4F4 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P4H3 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P4H3 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P5F2 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P5H2 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P6F8 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P6F9 Flesh Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P6H8 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P6H9 Hair Side, up 50 ppm SO2, 30 %RH, 1 week, RT 
P1F8 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P1H8 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P2F8 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P2H8 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P3F8 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P3H8 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P4F8 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P4H8 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P5F6 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P5H6 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P6F6 Flesh Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P6H6 Hair Side, up 50 ppm SO2, 50 %RH, 1 week, RT 
P1F9 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P1H9 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P2F9 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P2H9 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P3F9 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P3H9 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P4F9 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P4H9 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P5F7 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P5H7 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P6F7 Flesh Side, up 50 ppm SO2, 80 %RH, 1 week, RT 
P6H7 Hair Side, up 50 ppm SO2, 80 %RH, 1 week, RT 



Figure S1. Overview of regions of interest (ROI) in (a) ATR-FTIR and (b) Raman spectra analyzed 

by band fitting. (c) Detail of the lower fingerprint region.  



Table S3. Band assignment for deconvoluted regions of interest in ATR/FTIR spectra (Figure S1). 

ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 

1: Amide A/B and H-bonds 3700-3000 

3700-3000 n(OH) of water 
3693 n(OH): non-H-bonded water (dangling) [1] 
3615 ns(OH): free water molecules [2, 3] 
3611 n(OH) and n(NH) [4] 
3600-3500 OH-bonds 
3599-3570 n(OH) [5] 
3561 n(OH): free [6] 
3541-3524 n(OH) [5] 
3506 n(OH): free [7] 
3550-3200 nas and ns attributed to water [8] 
3500-3470 intermolecular H-bonds [9] 
3490 nas(OH): water molecules [2] 
3450 n(NH) coupled with H-bond from water [9] 
3442-3435 nas(OH) [5] 
3430 n(NH) of mainly trans-ordered substructures [10] 
3420 ns(OH): water molecules [2, 3] 
3419-3410 nas(OH) [5] 
3400 ns(OH): water molecules [2] 
3396 nas(OH) [5] 
3359-3350 n(OH), n(NH), n(CH) [11] 
3343-3330 nas(NH) [5] 
3325-3295 amide A [12, 13] 
3325-3300 amide A: n(NH) [9] 
3300 amide A: n(NH), hydrogen bonds [2, 3, 14] 
3217-3180 amide A: nas(-CH2=N-) [9] 
3293 n(OH): associated [6] 
3289-3273 ns(OH) [3] 
3280 amide B: n(NH), hydrogen bonds [2] 



ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 
3226-3216 ns(OH) [3] 
3200-3194 ns(NH) [5] 
3190 n(NH) of mainly cis-ordered substructures [10] 
3182 ns(NH) [5] 
3163 ns(NH) [5] 
3116-3111 CH-ring [5] 
3078 CH-ring [5] 
3100-3060 amide B 
3100 amide B: n(NH), hydrogen bonds [2, 14] 
3080 amide B: n(NH) [9] 
3075 amide B [5] 
3070 amide II:  

Fermi-enhanced overtone of 1550 cm-1 
[3] 

3060 amide B: n(NH) [15] 
3050 amide B [13] 

2: Lipids 3000-2800 

2990-2945 νas(CH3) [2, 3, 14-16] 
2945-2905 νas(CH2) [2, 3, 14-17] 
2904-2894 ν(CH) [18] 
2885-2861 νs(CH3) [2, 3, 14-16] 
2860-2840 νs(CH2) [2, 3, 14, 16, 17] 

3: Amide I 1700-1580 

1698-1670 anti-parallel β-sheets, intermolecular 
1698-1680 anti-parallel β-sheets, intermolecular OR 

β-turn 
[2, 19, 20] 

1679-1670 anti-parallel β-sheets, intermolecular [2, 19, 21] 
1669-1661 β-turn [2, 19, 20] 
1660-1659 310-helix [2] 
1658-1648 α-helix [2, 9, 19, 21, 22] 
1647-1641 unordered structure, water [2, 9, 21, 22] 
1640-1611 β-sheets
1640-1621 parallel β-sheets, intramolecular [2, 9, 19, 21, 22] 
1620-1611 anti-parallel β-sheets, intermolecular [2] 
1610-1580 side chains [19, 21-23] 

4: Amide II 1600-1480 1600-1586 anti-parallel β-sheets [24, 25] 



ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 
1585-1563 β-turns [24-26] 
1562-1546 α-helix [2, 24, 26, 27] 
1545-1543 PII-helix [28] 
1535-1531 parallel β-sheets [23, 26, 28] 
1530-1528 β-turns [26, 27] 
1530-1520 random coils [9, 24, 25] 
1520 water combination bond [3] 
1519-1510 tyrosine [2, 9, 22, 23] 
1505-1485 parallel β-sheets [24, 25] 



Table S4. Band assignment for deconvoluted regions of interest in Raman spectra (Figure S1). 

ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 

1: Amide I 1700-1600 

1699-1681 β-turn [29-32] 
1680-1665 anti-parallel β-sheet OR β-turn [29, 30, 32-35] 
1665-1660 random coil [29] 
1660-1640 α-helix [29-31, 34-36] 
1650-1640 water, disordered structure [1, 30] 
1639-1620 parallel β-sheet [29, 30, 34-36] 
1619-1602 amino acid chains [32] 
1618-1615 aromatic side chains:  

tyrosine, phenylalanine, tryptophan (ν-ring) 
[30, 33, 37, 38] 

1606-1602 aromatic side chains:  
tyrosine, phenylalanine, tryptophan (ν-ring) 

[30, 33, 34, 37, 39] 

2: Amide III 1425-1150 

1430-1400 ns(COO-): aspartic and glutamic acid [40] 
1398 δ(CH2) [38] 
1395-1385 δs(CH3) [39] 
1370 n(ring) and n (CN) in guanine and cytosine [39] 
1365-1359 tryptophan [33] 
1341-1339 δ(CH3, CH2): wagging and scissoring in collagen [41] 
1337 δ(CH3, CH2): twisting mode in collagen [38] 
1320-1280 amide III: α-helix [33, 36, 37, 39, 42] 
1275-1242 amide III: disordered structure [36, 37, 42] 
1241-1220 amide III: β-sheet [33, 36] 
1210-1208 n(C-C6H5) in tyrosine, phenylalanine, 

tryptophan 
[33, 39] 

1177 tryptophan, phenylalanine [33, 38] 
1174-1169 tyrosine [38] 
1157 sphingomyelin [43] 
1155 n(C-C), δ(C-OH) [34] 
1128-1124 n(C-C)skeletal: acyl backbone in lipid (trans conf.) [43] 
1130, 1060 n(C-C)skeletal [38] 
1099, 1095 n(C-N) [38]



ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 

3: Lower Fingerprint Region 
3a: 990-800 

983 n(C-C-N, C-C); proline [44] 
975 proline/hydroxyproline [45] 
970 n(S-S)  [46] 
961 n(C-C) of residue [46] 
960 n(C-C)skeletal [46] 
959-956, 950 Proline [44] 
940-936 n(C-C) of protein backbone  [35, 46] 
922-918 n(C-C) of proline [35, 46] 
918 n(C-COO-) of hydroxyproline [44] 
917 n(C-COO-) of proline [44] 
913 hydroxyproline [47] 
900-890 proline [44] 
886-884 n(C-O-C)skeletal [40] 
885-880 n(ring) of tryptophan [48] 
879-877 n(C-C) of hydroxyproline, δ(ring) of tryptophan [38, 44] 
877-875 n(C-C)ring of hydroxyproline [49] 
873 n(C-C) of hydroxyproline, δ(ring) of tryptophan [38] 
870-868 proline [48, 50] 
866 tryptophan [51] 
862 tyrosine [52] 
857-854 n(C-C)ring of proline [46, 53] 
850 n(C-C) of hydroxyproline [44] 
839 proline [44] 
828-826 out of plane breathing of tyrosine [41] 
822-821 n(C-C) of protein backbone [54] 
817-813 n(C-O-C) of crosslinks 
817 n(C-C)skeletal [53] 
815 n(C-O-C) of glucosyl-galactosyl-hydroxylysine 

crosslink 
[35] 

3b: 800-720 
790 δ(COO-) of proline [44] 
775 n(C-C)skeletal of proline [46] 
760-745 n(C-C) of tryptophan [33, 39, 55, 56] 



ROI Deconvoluted range [cm-1] Spectral range [cm-1] Assignment Reference 
756 δ(COO-) of hydroxyproline [44] 
745-700 n(C-S)trans [37] 
728-727 proline [48] 
726 n(C-S) of protein [48] 

3c: 710-650 

703 δ(COO-) of glycine [46] 
696 hydroxyproline, δ,ω(COO-) [44] 
689 δ(COO-) of glycine [46] 
680 proline, v(C-C)skeletal [46] 
669 ν(C-S) of cytosine [41] 
662 ν(C-S) of cystine, in COL1 [38] 

3d: 590-470 

577 tryptophan [48] 
562 phenylalanine [57] 
545-540 tgt(-S-S-), trans-gauche-trans [58, 59] 
530-523 ggt(-S-S-), gauche-gauche-trans [58, 59] 
514-487 ggg(-S-S-), gauche-gauche-gauche [58, 59] 
470 proline [57]



Figure S2. Representation of the color variation DE* after exposure of the samples’ flesh sides to 

(a) light, (b) humidity, and (c) SO2 and the hair sides to (d) light, (e) humidity and (f) SO2. Vertical

dashed line marks a threshold of 1 and the perceptibility by the human eye. 



Figure S3. Results of colorimetric measurements after exposure of flesh and hair sides of P1-P6 to 

light. Changes of (a) and (d) color variation DE*, (b) and (e) brightness DL* and (c) and (f) single 

color coordinates for a second batch of light-aged samples.  



Figure S4. Results of colorimetric measurements after exposure of the hair sides of P1-P6 to light, 

humidity and SO2. Changes in brightness DL* after exposure to (a) light, (b) humidity and (c) SO2. 

Changes of the single color coordinates a* and b* after exposure to (d) light, (e) humidity and (f) SO2. 



Figure S5. Changes in µ-ATR/FTIR spectra between 3600-2800 cm-1 of light- and humidity-exposed 

parchment. Exposure to light results in a decrease of band intensities of the (a) CH-stretching bands 

(vas(CH2) and vs(CH2)) and (b) the band envelope centered at 3300 cm-1. (c) Increase of band 

intensities (centered at 3300 cm-1) as a result of increasing humidity levels.  



Figure S6. µ-ATR/FTIR spectra between 3000-2800 cm-1 of light exposed hair side of parchment. (a) 

Band areas for n(CH), nas(CH2) and ns(CH2), nas(CH3) and ns(CH3) over 750 h of exposure expressed 

as percentage from the band envelope area (--- 250 h turning point). (b) S-shaped functions observed 

for intensities of nas(CH2) at approx. 2920 cm-1  and ns(CH2) at approx. 2850 cm-1. (c) Blue-shift with 

progressing exposure time of nas(CH2) and ns(CH2) bands (in the band envelope). (b)-(d) represent 

averaged values for the hair side of all parchment samples exposed to light.  



Figure S7. µ-ATR/FTIR spectra between 3600-3000 cm-1 of (a) light- and (b) humidity-exposed flesh 

side of parchment. Band areas of amide A, B and H-bound water-related bands after exposure to (a) 

light and (b) humidity. Represented averaged values for the flesh side of all parchment samples 

exposed to (a) light and (b) humidity.  



Figure S8. µ-ATR/FTIR spectra of parchment P1. (a) Comparison between hair and flesh side. (b) 

Comparison of hair side with calcite and calcium stearate reference spectra.  



Figure S9. µ-ATR/FTIR spectra between 1720-1580 cm-1 of light-, humidity- and SO2- exposed hair 

side of parchment. Averaged band areas for the amide I band components after (a) light, (b) humidity 

and (c) SO2-expsure as percentage from the band envelope.  



Figure S10. µ-ATR/FTIR spectra between 1720-1580 cm-1 (amide I) and 1590-1480 cm-1 (amide II) 

of light-exposed flesh side of parchment. (a) Exemplary band deconvolution of the amide I band 

envelope of unaged and 750 h-aged sample P1F1. (b) Band areas for amide I band components as 

percentage of the band envelope. Separation of unaged and aged samples observed in (c) score plots 

and contributing variables in (d) loading plots. (e) Exemplary band deconvolution of the amide II 

band envelope of unaged and 750 h-aged sample P1F1.  (f) Band areas for amide II band components 

as percentage of the band envelope. Separation of unaged and aged samples observed in (g) score 

plots and contributing variables in (h) loading plots.  



Figure S11. µ-Raman spectra between 1425-1150 cm-1 of light- and humidity-exposed hair side of 

parchment. (a) Exemplary band deconvolution of amide III band envelope of unaged and 750 h-aged 

sample P5H1. Band areas for amide III band components after exposure to (b) light and (c) 

30%RH/50%RH/80%RH as percentage of the band envelope. Separation of unaged and aged samples 

observed in score plots and contributing variables in the loading plots (d-e) after light- and (f-g) 

humidity-exposure.  



Figure. S12. µ-Raman spectra between 1425-1150 cm-1 of SO2-exposed hair side of parchment. (a) 

Band areas for amide III band components after exposure to 50 ppm SO2 and 

30%RH/50%RH/80%RH as percentage of the band envelope. Separation of unaged and aged samples 

observed in (b) the score plot and contributing variables (c) in the loading plots.   



Figure S13. µ-Raman spectra between 1425-1150 cm-1 after exposure to light, humidity and SO2 of 

flesh side of parchment. Band areas for amide III band components after exposure to (a) light, 

30%RH/50%RH/80%RH (b) without and (c) with 50 ppm SO2 as percentage of the band envelope.  



Figure S14. µ-Raman spectra between 1000-800 cm-1 of SO2-exposed hair side of parchment. (a) 

Band areas of the respective band components after exposure to 30%RH/50%RH/80%RH and 50 ppm 

SO2 as percentage from the band envelope area. Separation of unaged and aged samples observed in 

(b) score plots and contributing variables in (c) the loading plots.



Figure S15.  µ-Raman spectra between 1000-800 cm-1 of light-, humidity- and SO2-exposed flesh side 

of parchment. Band areas of the respective band components after exposure to (a) light, 

30%RH/50%RH//80%RH (b) without and (c) with 50 ppm SO2 as percentage from the band envelope 

area.  



Figure S16. µ-Raman spectra between 800-720 cm-1 of light, humidity and SO2-exposed of 

parchment. Band areas of the respective band components after exposure to (a) light, 

30%RH/50%RH//80%RH (b) without and (c) with 50 ppm SO2 as percentage from the band envelope 

area of flesh sides. (d)-(f) of exposed hair sides. 



Figure S17. µ-Raman spectra between 710-650 cm-1 of light- and humidity-exposed hair side of 

parchment. (a) Band areas of the respective band components after light-exposure over 750 h and (d) 

RH-exposure to 30%RH/50%RH/80%RH as percentage from the band envelope area. Separation of 

unaged and aged samples observed in score plots and contributing variables in the loading plots (b)-

(c) after light-exposure and (e)-(f) after RH-aging.



Figure S18. µ-Raman spectra between 710-650 cm-1 of light, humidity and SO2-exposed flesh side of 

parchment. Band areas of the respective band components after exposure to (a) light, 

30%RH/50%RH//80%RH (b) without and (c) with 50 ppm SO2 as percentage from the band envelope 

area. 



Figure S19. µ-Raman spectra between 590-470 cm-1 of light- and humidity-exposed hair side of 

parchment. (a) Band areas of the respective band components after light-exposure over 750 h and (d) 

RH-exposure to 30%RH/50%RH/80%RH as percentage from the band envelope area. Separation of 

unaged and aged samples observed in score plots and contributing variables in the loading plots (b)-

(c) after light-exposure and (e)-(f) after RH-aging.



Figure S20. µ-Raman spectra between 590-470 cm-1 of light, humidity and SO2-exposed parchment. 

Band areas of the respective band components after exposure to (a) light, 30%RH/50%RH//80%RH 

(b) without and (c) with 50 ppm SO2 as percentage from the band envelope area of flesh sides. (d)-(f)

of exposed hair sides. 
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