S3 Table. Volatile components (VOC) identified in Fiore Sardo, Pecorino Siciliano, and
Pecorino Toscano cheeses. Concentrations of VOC (log of units of area) identified in Fiore Sardo,

Pecorino Siciliano and Pecorino Toscano.

Concentration”
Component ControF | A| D| G| B|E|H]|]C]|F]| I
Fiore Sardo

VVOC (log of units of area)

Aldehydes

Acetaldehyde 6.1° [6.3°|6.1°(6.2°]6.3°|6.1°|6.1°]6.1°]6.2°| 6.2°
Butanal 6.0° [5.8°[57°)58[59°|58 [6.0%]57%]58 ] 5.8
Pentanal 71° |69°(65"|65"(6.8°|67 |7.2%66%]6.7 | 6.8
Hexanal 6.4° |65°]6.4°)6.3"65 |65 |6.6%|6.3%|65|6.4°
Heptanal 58° |58°|5.6°|55 (57|57 (59 |56|5.8°| 5.6°
Octanal 5.8° [56°]54°|53|55%55%|56°|557]57°[ 5.4°
Nonanal 6.0° |6.22]59%|58%|6.1°|59%|5.9%]6.0°]6.1° | 5.9
Decanal 44% [48°14.4%9]4.4% 45| 42°|4.49]4.4%|46°| 45°
Propenal 559 |59*[5.19(53" |53 |54°|56°|57°|55% 5.7°
2-Pentenal 54° [5.4°5.29)5.29]5.3%|52% (55 [529]54°[ 5.2¢
2-Hexenal 5.1° |[5.1°]5.0%]5.0%|5.1°|5.0%|54%]49°]5.2°| 5.0°
2,4-Hexadienal 54° [56°]57°|57°|53% 49" [54°]49"[52°] 5.2°
2-Heptenal 55° [54°]|51"[52°|54°|52°[58%|51"|54°] 5.3°
2-Octenal 50° |5.0°]4.6%|48°[51%°|4.8°|50%|48°|51°| 4.8°
2-Methyl-propanal 6.6° |6.4°]59 [6.2°)6.3]|6.1°]6.6%|6.2°]6.2°] 6.2°
3-Methyl-butanal 7.0° [69°|6.6°|6.8°[6.8 |65 [7.0°6.7%6.7°] 6.9°
2-Methyl-butanal 6.4* [6.3"]6.0°]6.3[62°)59"[64°|6.1%|6.17] 6.3
Benzaldehyde 68° [6.7°)65 (6.8 [6.6°|63"|7.0°]6.49]6.6°| 6.9°
Benzeneacetaldehyde 6.2° |6.1°]/58"[6.1°|6.0%| 5.8 |6.3|6.0%]59°] 6.2°
Alcohols

Methanol 52° |[53°[55°|53°|53|50%53°|54°|55%| 5.2°
Ethanol 75° | 75°(73|74%[76°|75°|75°|74% 7.7 7.3
1-Propanol 59° [6.1°]6.0°]6.0°6.1°|6.2° 6.0 6.0° | 6.3% | 6.1°
1-Butanol 720 7291758 7.4°(74°|76% | 745707745 7.1°
1-Pentanol 70° [69°[6.7°|6.8|7.0%°]6.6°69°]6.7%]6.7°| 6.9°
1-Hexanol 6.9° |6.8[73[71°(71°|74*|73°]65%9]7.0° 6.7
1-Heptanol 57* |57%|55°|56°[56"|54%|55°|57*|57*| 5.7
1-Octen-3-ol 53 [52°]4.8 53[50 44949 [507]49°[ 5.1°
2-Propanol 7.7° |7.7°|76°177°| 78 ]76°[77°|76°|7.8 | 75"
2-Butanol 6.7 |71°]68 6.7 |70°]69° |67 |7.1°]7.3| 7.0°
2-Pentanol 70° |[70°|7.2% |70 | 7.1 67| 7.0° [ 7.0° ] 7.27 | 7.0
2-Heptanol 74> |75°[75%|74°]75°]69°|72°|75°[74°| 7.4°
2-Methyl-1-propanol 6.0° |6.0%|59°|6.0"|6.0%|55 |57°6.0"|58|59°
3-Methyl-3-buten-1-ol 55° [55°|55°55°(56°|56°|56°|54%|57%| 55°
3-Methyl-1-butanol 71° [72°]72° 722 ]71°|65° 6.7 |7.2%]6.97] 7.0°
2-Methyl-1-butanol 6.3 |6.3°]6.3°6.3]6.3]58 5963 ]6.1°] 6.2°
2-Methyl-2-propanol 6.0° |6.0°]6.1%]6.0°|6.0°|58"[59°59°|59°| 59°




Alcohols

3-Methyl-2-butanol 52¢° [53°[52°(53°[53°|51%]52°]53° |54 53
3-Methyl-2-pentanol 48° 14191494948 [45°[47°)48° 49|48
4-Methyl-2-pentanol 51° |55°][4.9°]50°]51°]4.6°]4.9°]4.9°]50°]4.9°
Ketones

2-Propanone 78° [79°]76%77°078°|74%[77°]78°|78°| 7.7°
2-Butanone 7.09 |73°[7.2°(7.0%| 73| 7.2°[7.1%|7.3° | 7.4%| 7.2°
2-Pentanone 8.9° |9.0%[8.9°[9.0°|89°|86" |88 [9.0%]89°] 9.0°
3-Hexanone 55 [54°|507]53°[52% 45 [5.0%|54°|5.3°| 5.3°
2-Hexanone 72° 7441719737365 [7.0%]7.3°|7.2°] 7.3°
4-Heptanone 6.1 |6.0"|56°[58°|58°|4.9%|56°]6.0°|6.1%| 6.0°
3-Heptanone 4.4% 143°|42°14.4%44%|4.0°43°]42°143°| 4.3°
2-Heptanone 87° [89"|86°|88°[88"|8.0"[85% 88" |86°| 8.7
3-Octanone 54° |54°]51%(55°[53°| 46 [5.1%|54° | 5.4°| 5.3°
2-Octanone 71° [73]69%]71°(72°|629]6.7"|7.2°]7.0°] 7.0°
4-Nonanone 50° [51°]4.8%]4.87|52%| 47" [4.99]48%]51°] 4.8°
2-Nonanone 8.1° [8.3*[8.0°(82°[82°|73%]78"[83[7.97] 8.1°
3-Buten-2-one 56° |5.6%]54% 549 |55°53%]55°]54%]55°] 55°
3-Penten-2-one 53° |55°[53[54°]55%]50%|53°]54°]53| 5.4°
5-Hexen-2-one 59° [6.1%]57%]58%[59°|54%]56"|6.0°]6.1%] 59°
6-Hepten-2-one 58' |58 ]55%|57°]57°| 45 |537]58 |55 5.6°
5-Hepten-2-one 42" |47°143%|437[46°|0.0"[39°9]5.1%|4.6°| 45°
1-Octen-3-one 55° [55°]53%]53%]54°]53%]56%]53%|55° | 53¢
8-Nonen-2-one 6.7 |6.9°]65%|6.7°]6.7°|57° 6.3 6.8 |65 6.6°
3-Hydroxy-2-butanone 59° [5.8°]5.7%]58°|56%|549]55 [56°]6.0%]59°
2,3-Butanedione 75 |75°|75°[75°|75°|73%|7.4°|74°75°] 7.6°
2,3-Pentanedione 57° [57°]56°|57°|57°|55%|58[55%57°| 57
2,3-Hexanedione 4.4% 146°[44°[472]46°] 437 46°]45°]44%] 4.4°
2,3-Octanedione 58 |56°|54%54%)56°|56°|58 |54%|5.7°| 55°
3-Methyl-2-butanone 54° [56%|52%54°[55°| 4.8 [53%|55° [54°| 54°
4-Methyl-2-pentanone 4.8° |50°]4.8° 4.8 |49°]44%]47%149°]49° 4.8
2-Methyl-3-pentanone 44° [45°[44°[43°[44%] 41" [44°]46° 47| 45°
3-Methyl-2-pentanone 57° |59 |55°57°(58"|48%|54" |58 |56°| 57
3-Methyl-2-heptanone 6.2° |65°]6.0%|56 ]64°|50"|53%]64°]6.1%| 5.6
6-Methyl-3-heptanone 43% |44°132"[6.22|479] 0.0 |59°[4.2%] 41" | 6.2°
6-Methyl-2-heptanone 51° |5.2°]4.8°]4.0°|52%] 46" |35"|51°]5.0° 4.2
5-Methyl-2-heptanone 52° |54%(51°(50%)54%| 41" [4.9°|5.4%]5.1°] 5.0°
Cyclopentanone 48 47145 (5345 |449]48°[46°]47°]52°
1-Phenyl-ethanone 56° |57°(53% 45 [|56°|52°|45 |55°[57"| 45
Esters

Methyl acetate 53° |55%[52%53|54°|51%[53|52%|52%] 51°
Methyl butanoate 6.4 [65°]64°]64° |65 |6.1°]6.3]64°]6.3]6.3°
Methyl 3-methyl-butanoate 4.4° [45° 142914291429 36% ]38 43|46 4.3°
Methyl 2-methyl-butanoate 43 [44°1419743°144°|419]42°143° 47" ] 4.4°
Esters

Methyl pentanoate 47° [48°147°150°]48°|46°[47°[47°]46°] 4.8°




Methyl hexanoate 6.4° [6.7°]65°]6.6°[66°|6.2"[6.3°]65]6.4°] 6.5°
Methyl octanoate 55° |5.8°|56°|57°|57°|54°|55°57°|5.6°| 5.7°
Methyl benzoate 53° [53°|52°]53°]53%|53°]53°|53°|5.3°| 5.3°
Ethyl acetate 6.3° [64°]/6.3°[64°64°63°]64°[6.2°/6.3°]6.3°
Ethyl propanoate 437 | 44°144°)64°|45° ] 437 |4.4°]43%]4.4°| 4.3°
Ethyl 2-methyl-propionate 44° | 45°143°(64°[45°|4.1°|4.4°|43°|4.4°] 4.4°
Ethyl butanoate 72° [72°]72°]64°]73°|73°[73°[71°]73°]7.2°
Ethyl 2-butenoate 42° [41°[37"[64°[40°]339]32"[38°[38°| 3.7
Ethyl 2-methyl-butanoate 43 |44°141°[64°]43°|329][39"|42°14.2°] 4.2°
Ethyl 3-methyl-butanoate 43° [44°142°16.4°]43°| 35 [4.1°|43°[43°] 43°
Ethyl pentanoate 51° |5.1°]5.1°]6.4°|52°|52°[52°]50°]5.2°] 5.1°
Ethyl hexanoate 7.0° [71°]71°|64° |74 72°]71°[7.0°]7.2°] 7.1°
Ethyl heptanoate 46° |48 48°[64°[49°|49°[48 |47°]149°] 48°
Ethyl octanoate 56° |5.8°|58°[58°|59°|59° |58°(57°|5.8"| 5.9°
Propyl acetate 54° |56°|56° |57°]56° |52 [53%|55°|54°| 54°
Propyl butanoate 50° [53°|5.1°]5.2°]5.2°|5.0°]5.1°|5.2° | 5.5°| 5.2°
Propyl hexanoate 4.4° | 46°|45°[45°|45°|45°[4.4°|45°]46°| 45°
Butyl acetate 57° |57°]6.2°(5.9°|59°]6.2°|6.1°[5.3%|5.7°| 5.5°
Butyl butanoate 50" |51°|55°|53°|53°|55° |54°|51°|56°| 4.9
Pentyl acetate 49° |5.0°]48°[49°|49°|4.1°|45°|50°]4.8°| 4.8°
2-Pentyl butanoate 45° |48°]4.8°[397[49°|42°[34"|47°]4.9°] 3.6°
Hexyl acetate 41° [43°142°141°143°|41°4.2°|37°]4.2°] 3.9°
3-Methyl-butyl acetate 53° |5.4°|54°[49°(53"| 49°]4.9%|52°]5.1°| 4.9°
2-Methyl-butyl acetate 49° |46°|44°[44°147°|41"][4.09)45°]46°| 4.3
1-Methyl-propyl butanoate 45° | 49°]4.47[54°)49°]439|51°[47°147°] 5.1°
2-Methyl-propyl butanoate 52° |54°|51°|46°[54°|46°|45°|52°[51°| 4.4
Isopropyl butanoate 5.0° |5.0°]4.9°|45°|5.0°| 46°|4.2°]4.9°|50°] 45°
2-Methyl-propyl acetate 45° | 45°]4.29(53°|4.4°%|32"|50°]43"|44°]52°
3-Methyl-butyl butanoate 53° |55°|52°(54°|55°] 48 |51°(54°|5.2°| 5.2°
2-Methyl-butyl butanoate 48° [52°0146°|48°[50°|4.2°|45 [47°]48° | 47°
Sulfur compounds

Methanethiol 53" [4.9°1429(47°]46°| 45 [54°|45 |4.9°] 4.9°
Dimethyl-sulfide 42" [49°)4.09(4.7°(50°]4.4°|45°|4.0%|45°| 4.0°
Dimethyl-disulfide 65° |6.3°|54"[6.0°]56 |53 [7.0°55%]6.1°| 6.0°
Dimethyl-trisulfide 50° [44°]39 [419]42"|40"[49°4.0"]5.2°] 4.3°
2,4-Dithiapentane 4.1° 41°141°)36°4.1°] 41°[45°|39°]42°| 4.1°
Methional 51° [46°|3.99]41"[42°|43°]41"|43°]4.8°| 3.9
S-methyl thioacetate 47° | 46°|47°(45°]46°|48°[52°143" 47| 46°
Thiophene 54° | 56°]54°|47°|55°|49°[49°|54°|55°| 46
2-Methyl-tetrahydro-thiophen- 45° [43°]1419]/55°42"[37"[54°[43°]46°]54°
3-one

Methyl isothiocyanate 6.0° [55°|4.6 [439]51°|47°[41"]47°]53%] 4.3°
Furans

2-Methyl-furan 52 |5.1°[49°[5.1°|5.1°| 47% | 5.0°]5.0° | 5.0° | 5.1
2-Ethyl-furan 57° |57°]56°|56°|58|56° |58 |56°|58|57°
2-Propyl-furan 47° | 48°[46°[46°[48 |47 [47°[48[47°] 47
3-Methyl-furan 47% [46°]44°146°|46°|44°|4T7°[46°]45°] 4.7°
2,4-Dimethyl-furan 47° |46°|45°[46°]|46°| 44743953248 | 47




2,5-Dimethyl-furan 46° [47°[A4T°[47°[47° | 45°]39°[48[47°] 47°
Furfural 5.0 [4.8°|46°(4.9°(4.9°|46°|49°|48°|4.6°| 4.8°
Pecorino Siciliano

Aldehydes

Acetaldehyde 597 |[6.0°]6.4%|6.2°]6.0°| 6.0°]6.2°|5.97]6.0°| 6.0°
Butanal 599 |6.1°|64°(6.2°] 6.0 | 6.6°[6.3°|5.7' | 6.0"| 5.8
Pentanal 63" |6.8°]6.6%|6.29]6.3|64°|7.1%]6.3|6.4°] 6.7°
Hexanal 6.5° |6.6°|6.6°|6.2°]65°|6.7%]6.7%|65°|6.6°| 6.3°
Heptanal 54" |57°]57°|6.2%|5.3%]53%|6.0°]54" |55 5.6°
Octanal 56° |5.8°)59°(6.2% |55 |58"|6.0°[5.4%|5.6°| 5.6°
Nonanal 6.2° |6.3*]6.2°]6.2"|59 |59 (6.3 |59°6.0°| 6.1°
Decanal 45° | 47°]145°(6.2°|43"| 45°]4.8°|429]46°| 45°
Propenal 54" [57°)6.0°|6.2%|55°|6.0°|58[51"|57%] 5.2
2-Pentenal 50° [5.3°|54"[6.2% |48 |4.9°|58"|479]5.0°] 5.0°
2-Hexenal 48 |51°]51°(6.2°|47°| 47°|55°| 46" |48 4.8°
2,4-Hexadienal 44" [47°)46%6.2%4.6°]4.0°]5.1°]4.09|45°% | 45°
2-Heptenal 5.0° [54°|54°6.2°]48"| 48" [59°|4.8"|51%] 5.1°
2-Octenal 48° [51°|51°(6.2%[45"| 47 |5.6°|469]4.9°] 47
2-Methyl-propanal 6.0° [6.4°|65°|6.2°6.0°|58%]6.6°|59"|6.0°| 6.2°
3-Methyl-butanal 6.2° [6.6°|65[6.2°/6.2°|6.1"]6.8|6.3%]6.6°| 65°
2-Methyl-butanal 6.2° [6.6°|65]6.2°]6.2°|6.2°]6.7%|6.2°|6.4°| 6.4°
Benzaldehyde 6.4° |6.8°|6.7°]6.2"|62"]6.2"69%]6.2"|6.6° 6.6
Benzeneacetaldehyde 56° [6.1°]6.1°]6.2°|53"|56°]6.4%|52"|5.8%| 5.49
Alcohols

Methanol 479 4814994959 |54°|507]51°[5.0% 5.1°
Ethanol 6.9° |[7.0°)7.1%[7.0°|7.0°]71%|6.9°]7.0°|7.1%| 6.9°
1-Propanol 6.6° |6.6°]7.0°]66°(67%|71°]6.6°|6.3 |6.8°]6.2°
1-Butanol 74" 7477573773 78°|7.2°[6.87|7.4°] 6.7
1-Pentanol 6.4° |6.6°/6.4°[65%63 |63 |68 (68|71 6.8
1-Hexanol 68° |67 7067 [69°76%69°|65%]7.1°| 6.4
1-Heptanol 58° [59%|57 |58°[56°|57 [59%6.2°|65%| 6.1°
1-Octen-3-ol 43 |45%]43°[43°[43%|41"[47°|457]4.9°| 46°
2-Propanol 730 |72°]74°172°|73°]76°|72°|74°|7.7%] 7.0'
2-Butanol 79" [79"[83"|78%|81%]85°[8.0°|7.6"|8.2°| 7.5
2-Pentanol 6.7° |6.6°|65 [6.3%)68|67]6.7%|7.0°]7.1%| 6.5
Alcohols

2-Heptanol 7.2 |73°]71°]16973°]71°]73|7.7°[76°|7.3°
2-Methyl-1-propanol 56° |5.7%]5.6°|55°|55°|55°[5.6°]54°]|55°]|5.4°
3-Methyl-3-buten-1-ol 54° |53°]54°(53°|54"° |55 54" |53°|55%|5.2°
3-Methyl-1-butanol 7.0° |71%|70°[7.0°]6.9°| 6.8°]7.0°|6.7°|6.8°|6.7°
2-Methyl-1-butanol 6.2° |6.3%]6.3]6.2°|6.0%]6.2°]6.1°]6.0°]6.1°|59°
2-Methyl-2-propanol 53 [5.3°]53°]48"|51%|52°[50°|55% |53 |52°
3-Methyl-2-butanol 51° [51°|5.1°]5.0°5.0%| 53 [5.1°|52°|5.2° [ 4.9°
3-Methyl-2-pentanol 47 479447 46°|46°] 41947753 51" 4.9°
4-Methyl-2-pentanol 48% [49°(49°/48°48%]49°]5.0°|54%|4.9°|5.4°
2-Propanone 76° [ 76%|74°|74°[74° |68 |77°|77°]7.9%|7.8°
2-Butanone 78" |78°(79°[77°|78°|7.7°|78°|76°]7.9°|7.6°
2-Pentanone 887 [89°|85 [86°88"|7.6%[89°)89°9.1°(9.0°




Ketones

3-Hexanone T
5.2 a b
> Hoxanons i 5.4d 5.3d 53|51 46° | 5.2°]52°|53" |53
48" |517517| 487 49°]52°[7.0°4.9° '
4-Heptanone e 5 : 2°|7.0°|49°|51°|7.3
4.2 A44° | 445 [ 445 4.2°] 4.2° e — SEE
3-Heptanone d c : 2°|5.0%]43%]46"| 5.0°
8.5 8.6°/8.19]8.3 [84°| 73" ] b
2-Heptanone 5 . - 3" 144 (87°|89% 45
4.9 5291499499 50T 4 h b g .
3-Octanone 6 8C C T : 7 8.5° | 5.1°|5.3°| 8.7°
50 : 6.8°]6.3 6566|569 51" b . .
ctanone 47 (5148 . 5 1"171°174%| 5.1
2-Nonanone o 1148 45" 449 47° 68" 449 47°] 7.1°
>N : 81°176 [ 7.7°|7.97] 7.19 | 5.0" b R :
onanone 5 e : 0"]184°|87%| 44
5.4 5.6°|5.4°|55% 53 | 53 b T
3-Buten-2-one G . 353 [81°]53 [55°] 84°
5.2 5201 4.9° 4.9 4.9°| 47 a| g o0 '
3-Penten-2-one =0 _ _ : 7" 156%[52%|53| 55°
5 H 5 . 5.6°]5.3°%[5.3°|55%] 51952 b T —
exen-2-one 6 2b 3 F : 6.1 | 6.7 5.3
oh ‘ : 5.9°|5.4"[55°|55°| 45% | 5.6° 2 - -
epten-2-one 18 447132 - 4 6°(6.4%|6.4%| 6.2
5 Hepten-2-one e 5.1a 5'0b 3.6a 4.0C 0'0; 58° 497 50°| 592
1-Octen-3-0ne 9 118, 51%[49°] 48° [ 42" [47°]51%| 5.0°
6.6 6.7°16.19] 6.2" | 6.4° | 5.3' [ b
8-Nonen-2-one i a : 3 53]69°[7.2%] 5.0
3 5.4 5.69 | 529 [ 55° [ 5.29| 4.4 5T o -
-Hydroxy-2-butanone 70° A il Bl 6.6T 52957 6.9
2,3-Butanedione 51 e 607610 68 | 6.7 | 5.6 71° | 7.22| 5.2°
>'3-Pentanedions oL o1 lel 6.1 | 60| 5.6 7.0°[6.0°]6.0°] 7.3°
2'3-Hoxanedions P AETE 44|42 | 4.3 | 6.2 42" 144%] 6.1°
2.3-Octanedione 5-4c 5.4C 5.1e 5.3d 4.9d 4.9: 447509 52°| 447
3-Methyl-2-butanone 18 FEAWEL 5.2°|52°| 46' |5.6°54°|5.7°| 5.4°
M : 48°| 47" 146%| 47" | 44" | 5.4° d b
ethyl-2-pentanone 4.0 c T 7 AC ' 4°149°150°| 56°
. . 4.4°04.4°14.4° |43 [ 43 [47° 44745
_Methy|-3-pentanone 57b 508 54d = 50 : . .f g 1447 |45 4.92
3-Methyl-2-pentanone 19 5.1e 4.79 4.5h 5-6T 4.4I 4,33 59 59| 46°
3-Methyl-2-heptanone AP ENMET ) 4.9d 3.7h 58° 1537 56°| 590
5-Methyl-3-heptanone HANEE AR R 5.7f 4.4f 4.BZ 6.4° | 6.6° | 4.8
6-Methyl-2-heptanone EEL AL AL 4.2e 4.2e 5.9T 427 4.4 6.22
5-Methyl-2-heptanone — 1149714 47° 1 47° | 42" 49°] 53| 3.8¢
: 49° 46" | 46"| 46 | 3.99|5.1° b a
Cyclopentanone 4.8° N aA: B B0 1°152° 562 | 4.0°
Ketongs : . 0° 1487 [47°] 46" | 487 47%|49°] 5.2°
1-Phenyl-ethanone C
5.8 b5 71
Estors 6.0°[57°|57%|57%| 56°|5.1" |58 |6.1%| 5.1'
Methyl acetate c
5.0 c c c
Mothyl butanodte >0 g.cz)b 226 g.gd 4.8;’ 4.7:1 5.3;1 5.0°]5.1° | 4.8
Methyl 3-methyl-butanoate 61 [62 161 160 6.29 6.3h 6.2C 6.1°] 6.31 | 5.9°
Methyl 2-methyl-butanoats AR EEAER SN 3.7h 3'19 245 (477 48| 41°
Methyl pentanoate ML AL 3.0C 3.3b 447339395 3.7
Methyl hexanoate 6.0° 6.2C 6'1d '6f 4'7c 4'9a 46°]4.6°|5.1° | 4.6°
Methyl octanoate O[Sz 8L 5.9e 6.2C 6.5a 6.2° 1 6.0° | 6.3° | 5.8
Methyl benzoate 5.1a 5'1a 5.0b 4'9b 5'1n 5'4b 52| 51°|54%| 5.0°
Ethyl acetate ) 115, 5.0°[5.0° | 5.0° [ 5.1% | 4.9°] 5.1* | 5.0°
6.9 71%71%[6.9° 6.8 6.9° e '
Ethyl propanoate c 7 e 540 (E47[Ee7 | B 6.9b 6.79 ] 6.8°| 6.7°
Ethyl 2-methyl-propionate cP [t l49° (5 5.5° | 55° [5.7° | 547 | 5.8° | 5.3°
: 5.2% | 4.9°|5.2% 507 4.8 a B B
Ethyl butanoate 750 76b 75(: c : 5 : . 5.2 5.1 5.1 4.9e
Ethyl 2-butenoate 5 o 5l1° 4l6f 7-5e 7.6b 777 [ 76° 1 76° | 7.6° | 7.2
Ethyl 2-methyl-butanoate 18" (497 |47 4'8a 5'2b 3'32 5.2° | 5.7° | 5.7° | 5.0°
: 7°149°)48°]4.9° |49°|47°]47°] 45°




Ethyl 3-methyl-butanoate 52° [52°14.9°[54°]4.9°|49°[55%|54°|55%] 5.0
Ethyl pentanoate 539 |55°|54"[74°[54" |58 75|54 |55°] 7.0°
Ethyl hexanoate 74" [ 75°75° 48" |75°)78[50°]7.4°]76°| 4.6°
Ethyl heptanoate 48" |507[49°(6.0°[50 |53"]6.1%°]4.9%]5.1°] 5.8°
Ethyl octanoate 59° [6.1°]59°|55 (6.0 63|55 |6.1°]6.2°| 6.1°
Propyl acetate 549 |56 |57°(6.4%] 54 |59°|64%°|57°|6.3"°| 5.8°
Propyl butanoate 6.2° |63°]6.6°|56"|64°|7.0°]579]6.0 |6.6°| 5.0
Propyl hexanoate 56° [5.6°]59°|58° |58 |65 [58[53 |58 5.8°
Butyl acetate 58° |57 16.0°6.0°]58|66%]59"569]6.3| 54"
Butyl butanoate 58° [5.9%)6.2°[4.8" 59 6.7% |5.09] 5.6 | 6.2°| 6.3
Pentyl acetate 53° [51%|4.8"[50°]45%|42"[53°|6.1°|6.7%| 5.0°
2-Pentyl butanoate 49° |54°|50]45[51°]52%]43/[57"|56°| 46"
Hexyl acetate 439 [439]52°(53°|4.0 |46 |54%]44"[50% 4.9°
3-Methyl-butyl acetate 559 |58°|59%°|4.9 [54°|57°|4.6%|54° |55 45"
2-Methyl-butyl acetate 46° |52°/53°[57%|44"| 44" |57%|45°| 44| 53°
1-Methyl-propyl butanoate 6.1° |6.0"|6.6°4.9"[64%7.1%°[49"|587|6.7°| 45
2-Methyl-propyl butanoate 53" |5.6°[55%|6.1°|54°|55%|6.3*|53|56°] 5.3
Isopropyl butanoate 529 |54°|54°|55%53"|57°[56°|58%|58 | 5.1"
2-Methyl-propyl acetate 45 ]50°]52%]58°|4.1'| 35 [59%]43%]42"| 53°
3-Methyl-butyl butanoate 57° [59°|59°|53%°[57°]6.0°[53°]56%|59°| 49°
2-Methyl-butyl butanoate 52° |56%]54°[53%|51"|55° (53753754 4.9¢
Sulfur compounds
Methanethiol 48" |54°|57°|529[46"| 48" |59°] 43 |51°| 4.7
Dimethyl-sulfide 45° |4.4°146° 417 |44°] 45° | 46° 43| 4.4°| 4.2°
Dimethyl-disulfide 6.8 [7.07]7.4°]73]66"|66]7.3]679|69°] 7.1°
Dimethyl-trisulfide 500 |57°|57°|6.1%°]4.9°]4.99|56°|49%|5.1°| 5.2
2,4-Dithiapentane 5.0° |5.0°]5.0°]51°[5.0°|53%[51°]4.97]51°] 4.9°
Methional 50° |4.4"[50°]47%)49°52°[46°|47°]46°| 4.4
S-methyl thioacetate 48 |55°]56° |55 |50%50°]6.1%]4.29]5.0%] 4.6
Thiophene 52° |54%]57°|6.6%|509|55°|52°]48"|51"| 5.0°
2-Methyl-tetrahydro-thiophen-
3-one 46" |50°]4.9°)48%|43"| 45952 | 46" |48 | 4.7°
Methyl isothiocyanate 5.0° [5.0°]5.1%[49°/4.9°|51%[5.0°]4.7°|5.0°] 4.8°
Furans
2-Methyl-furan 50° [5.2%]5.0°(51°[5.0°|52°[5.2%|50°]5.2%| 5.0°
2-Ethyl-furan 55° |58°|58°|56°54 |55 |6.1%°]55°|57° | 5.6°
2-Propyl-furan 457 |48 [49°[46°[44°]44°]51%]44°]46°] 45°
3-Methyl-furan 46° |49°|47° 4745 47°]4.9°| 45|48 | 4.6°
2,4-Dimethyl-furan 48" |49 47°[4.9%|47°|47°[44°|47°]48 | 45°
2,5-Dimethyl-furan 48° 474644 [ 44" 47°] 46| 45°]49%] 47°
Furfural 48 |50°[50°]48°|46°|47%[51%|46°]48° | 46°
Pecorino Toscano
Acetaldehyde 59° [59°|59°[59°]6.0°| 6.0 |6.0°]5.9°|5.8°| 6.0°
Butanal 54° [54°|57°|57°[58%|57°|57°|5.7°|5.4°| 5.8
Pentanal 6.2° [65%|7.0°70°[7.1°|6.8°[6.8°]6.8° |65%] 7.1°
Hexanal 579 [57%]59°/59°6.1*| 6.0°|6.0°[5.9°|5.6°| 6.1°
Heptanal 44° |55°|55°[55°57%|56° |56°]56° |53 5.7
Octanal 54° [54°|53%]53%[55"|56%|5.6°|5.4°|5.2°| 55




Nonanal 59° [58%]5.8%)58%59°|6.2°[6.2°]6.0°]5.9°] 5.9°
Decanal 44° [141°143%143°[46°| 4.9 |49 ]44°|43%] 4.6°
Propenal 529 |51°]5.3°(53°|54° |55 |55%|5.1°| 49" | 5.4°
2-Pentenal A7 |48 [51°(51°(53*]52°[52°]50%]4.6%] 5.3°
2-Hexenal 47° |46 |50°]50°|52°|51°[51°[487] 4.6 | 5.2°
2,4-Hexadienal 44° 143470477 47| 46° |46° [ 437 4.0°] 4.7°
2-Heptenal 48 |48 |54°(54°|56% |53 (53517 47| 5.6°
2-Octenal 47" 1449)48° |48 [49°|51°[51%[46°|45 | 4.9
2-Methyl-propanal 6.1° [6.4°|6.4%|64°[63"|6.4°]6.4°]6.4%|6.0°]6.3°
3-Methyl-butanal 6.6° |[7.1°)71°[71°|6.9°|6.8%|6.8°|7.2%|6.9°| 6.9°
2-Methyl-butanal 6.1° |6.6°|65°[65°|6.4°]6.3"|6.3%|6.6%|6.3% 6.4°
Benzaldehyde 6.2° [6.2°)6.4°64°(66"|6.7°]6.7°|65°|6.0 | 6.6°
Benzeneacetaldehyde 56 [59°)6.2%|6.2%]6.2°]6.1°[6.1°]6.0°]5.8°| 6.2°
Alcohols

Methanol 50° [51°]52%]52*]51°]52%|52*|51°|5.1°] 5.1°
Ethanol 66° |6.9°)7.0°[7.0°[7.3]6.9°6.9°6.77]6.6°| 7.3°
1-Propanol 519 |5.4%]51%(51%)53°|52°|52°[4.9°|4.9°] 5.3°
1-Butanol 59 |6.1°[6.2%]6.22|6.0°|5.9%|59%|6.0°|5.8°| 6.0°
1-Pentanol 6.3° |65°]7.0°]7.0°]7.0°]68 |68 |6.8"°|6.6°| 7.0°
Alcohols

1-Hexanol 56 |57°|5.8°|58°|58°|59°|59%|57°]56°] 5.8
1-Heptanol 53° |[5.29|54°[54"|53°|55% |55%|52%|5.1°| 5.3°
1-Octen-3-ol 50° |5.0%]5.0%50%49°] 449 44%50%|47°] 49°
2-Propanol 6.79 |71*]6.9°(6.9°|7.0°]6.9°|6.9°]6.6°|65 | 7.0°
2-Butanol 53° |56%°]54°|54°[54°]56%|56%|53°|53|54°
2-Pentanol 64" |68%64°]6.4°64°|6.1%|6.19]6.3°|5.9°| 6.4°
2-Heptanol 73" |78 |77°|77°|72°|66%]6.6%9|7.4°] 7.1"| 7.2°
2-Methyl-1-propanol 54° |54°|55%[55°[53°|54°[54°|529]52%| 5.3°
3-Methyl-3-buten-1-ol 50° |51°[51°[51°|50°|52%|5.2%|4.8°|4.9°| 5.0°
3-Methyl-1-butanol 6.6° |6.9%]6.9%(69"|68"|6.8" |68 |66° |66 |6.8°
2-Methyl-1-butanol 58° [6.0*°|59°|59°|58° |58 |58 |57%|56°| 5.8°
2-Methyl-2-propanol 57* |55°|54%54%)55°|56°[56°|54%|5.3°%| 55°
3-Methyl-2-butanol 53 |55%]53°(53 |53 |51%]51%/52°]51%| 5.3°
3-Methyl-2-pentanol 49° |51°[50°]50°|4.7°]47° [47°|48°[47°] 47°
4-Methyl-2-pentanol 509 |[53*|52°[52°|50%|52°[5.2°|5.1°]5.0° 5.0°
Ketones

2-Propanone 7.3 |73 |72°[72° 72| 71°|71°]7.1°] 6.9 7.2°
2-Butanone 70° [7.0*°69°|6.9°[69°|6.9°]6.9°|7.0%°|6.8°| 6.9°
2-Pentanone 8.6° [8.8%[8.7°8.7°|85% 8.3 [8.3"[84°[829] 8.5°
3-Hexanone 58° [5.8%]56°|56°|56°|54°[54°[57°[55%] 5.6°
2-Hexanone 6.8° |7.22]7.0°|7.0°|6.7° 6.5°|6.5°|6.7°] 6.4" | 6.7°
4-Heptanone 59° |6.0°|58°58[57%|53 |53 |6.0%|56°| 5.7°
3-Heptanone 44° [45°]46°|46%|45°|44°[44°[45°]44°] 45
2-Heptanone 82° |85 85|85 |81%| 77|77 [83"|8.0°] 8.1°
3-Octanone 53" |53°(53°|53°(5.1°|5.1°|51°|54%|5.1°| 5.1°
2-Octanone 6.3 |6.7°]6.8 |68 [6.2°| 6.0"|6.0"]65]6.2°] 6.2°
4-Nonanone 49° [46°|4.6°|4.6°|45%| 46°|46°|48°|44°] 45"
2-Nonanone 719 [75°|76°|76°|7.3°|7.0°[7.0°|75°[719] 7.3°




3-Buten-2-one 57° |56°|56°|56°|57%|57 |57*|56° |55 57
3-Penten-2-one 53° |55%|54°[54°(53°| 50|50 |52%]5.1°| 5.3°
5-Hexen-2-one 56° |5.9%]55°|55°|55°|55°[55°54%|53%| 55°
6-Hepten-2-one 537 |57%|56°(56°]53%| 49"[4.9"|54°|51°| 5.3°
5-Hepten-2-one 54 |6.0°[5.2°]52°|54%| 45 |45 |56°[5.7° | 5.4°
1-Octen-3-one 50° [5.0°/53°[53°[55%52°(52°|51%| 49" | 55°
8-Nonen-2-one 56° |6.2°]6.3(6.3|57%| 54" |54 ]6.1°]57%] 5.7°
3-Hydroxy-2-butanone 5.0° [4.87]4.9°[49°[45°%|51%[51%|48%| 44| 45°
2,3-Butanedione 6.5 [6.9°]6.8°|6.8°[6.6°|64°[64°]6.8° |65 6.6°
2,3-Pentanedione 52° |54°|56%(56°|56% |55 |55°|54°|52°| 5.6°
2,3-Hexanedione 43° |4.0°]4.6°|4.6°|42%| 44°[4.4°|4.4°]43°] 4.2°
2,3-Octanedione 507 [5.0%]54°54°|56%|55°[55°[54°]5.0°] 5.6
3-Methyl-2-butanone 59° [58°[57°]57°|56%|56%|56°|57°]57°] 5.6°
4-Methyl-2-pentanone 56° |5.2°]57%|57%|55°53%[53%|56°|55°| 55°
2-Methyl-3-pentanone 48 |47°[47° (47|47 | 47° |47 482 | 47" ] 47°
Ketones

3-Methyl-2-pentanone 6.5° |6.4°]6.4°|6.4"]63°|6.2°)627)64°]6.4"°| 6.3°
5-Methyl-2-hexanone 52° [55%|55%|55%|50°|48° [48°[52°]49%| 50°
3-Methyl-2-heptanone 55° |58 |57°|57°]54% 50|50 |57°|5.3%| 5.4¢
6-Methyl-3-heptanone 45° |44°144°)4.4°141°%] 347 |34746°[43% 41°
6-Methyl-2-heptanone 47" 149°[50°]50%|48°|49°[49°|48°|46°| 48°
5-Methyl-2-heptanone 46% |51°[51%°[51°[4.7°| 45°[45°(49°| 44 | 4.7°
Cyclopentanone 47° |48°|46°|46%|45°%| 505048 |45°| 45°
1-Phenyl-ethanone 54° |55°|55°|55°[55°|57%[57*|55°|54°| 55°
Esters

Methyl acetate 46° [50%]49°/49°| 48 [49°[49°[47%]44"] 48°
Methyl butanoate 559 |59*|58°[58°|56°|55%|55%|54°|52"| 56°
Methyl 3-methyl-butanoate 42° 431437432 |41°] 434339733 4.1°
Methyl 2-methyl-butanoate 42° |42°[43°[43°[42°]43]43%]40°(3.8°| 4.2°
Methyl pentanoate 44° [48°149°149°49%|45%[45°(48°]46°| 4.9°
Methyl hexanoate 587 |6.1%]6.1%°[6.1%|6.0°| 5.9°]59°|59°|58%| 6.0°
Methyl octanoate 52° |54%|54%|54°[54°|54%[54%|53"|52°] 54°
Methyl benzoate 54° |54°|55°|55°(56°|56%|56%|54°|54°| 56
Ethyl acetate 52° |58 58|58 (58|58 |58 |56 |55 58
Ethyl propanoate 36° [39%[3.7°(37°37°|38"[38"|29"[30°| 3.7°
Ethyl 2-methyl-propionate 40° 422422 [42°]41°| 41°[4.1°|397]3.8°| 4.1°
Ethyl butanoate 6.0° |6.2%]6.2%]6.2°|6.0°|6.1°[6.1°|59°|59°| 6.0°
Ethyl 2-butenoate 4.4 [43°]1419141°142°]143°[43°][43°]43°] 4.2°
Ethyl 2-methyl-butanoate 32" [40°]41%|41*|38°|35%|35%34°|009] 3.8°
Ethyl 3-methyl-butanoate 367 |432]4.3°[43°[43%|42°[42°]41°]36%] 4.3°
Ethyl pentanoate 3.9 [43°[44%[44%143°]43°[43°[42°/34°] 43°
Ethyl hexanoate 59° [6.3]6.3(6.3|62°|6.2"[62°]6.1°]6.0%] 6.2°
Ethyl heptanoate 36° [42%]42%42%|41°|42°[422]39°(38%| 4.1°
Ethyl octanoate 44" [49°)49°149°[5.0°]51%[51%|4.8"|4.6°| 5.0°
Esters

Propyl acetate 43° [43°[44° 44|44 4474444243 4.4°
Propyl butanoate 43 |46 |4.4°[44°]43°|42°]42%427]3.9°| 4.3°
Propyl hexanoate 41° |397]42°[42°[42°]43*[43*[397]38°| 4.2°




Butyl acetate 507 [5.0°]53°[53°[51°]58[5.8%[507]5.1°] 5.1°
Butyl butanoate 37° |41%|41%[41°]36%|29°(29°|39°]0.0"| 3.6°
Pentyl acetate 359 |3.7°014.0°[4.0°|4.2%|37°(37°[3.7°]3.1°] 4.2°
2-Pentyl butanoate 44° | 46%]38°[38°|41%]43 |43 [37 ]38 4.1°
Hexyl acetate 4.0° [37°[3.97(397)3.9%]42°[42°|43"[3.7°] 3.9°
3-Methyl-butyl acetate 48" |54*[52°145%|53°(5.1%]4.2'[53"|49°] 4.3"
2-Methyl-butyl acetate 447 | 46°]146°]4.0°9)47°] 48 |41"]46°|43°| 41"
1-Methyl-propyl butanoate 3.9° [42°]142°/52°[38"|4.07[51°|369|35"| 5.3
2-Methyl-propyl butanoate 50° [5.1°]52%|46°4.97|50°|48°[49% |47 | 47
Isopropyl butanoate 44° [46%|45°42°]43%|42°[40 |4.2°]389] 3.8°
2-Methyl-propyl acetate 38" [4.1%9]4.0°|52%4.1%]4.1% | 5.0°[4.1%3.8"| 4.9°
Esters

3-Methyl-butyl butanoate 52° [53"|54%[54%[52°|53"[53"|51%]5.0°| 5.2°
2-Methyl-butyl butanoate 48 [49°]149°149°]48°|51%[51%[47°]4.4°] 4.8°
Sulfur compounds

Methanethiol 47" [47%]150°]5.0°|54%|51° |51° 477 44°] 5.4°
Dimethyl-sulfide 42° |4.0°[41°]41°|38°|42°[42%|40°]3.97] 3.8°
Dimethyl-disulfide 6.6° |65°(6.7°(6.7°|6.9°|6.9°]6.9%6.7°|6.6°|6.9°
Dimethyl-trisulfide 48 |46°]48°[48°|51°|55% 55477 45| 5.1°
2,4-Dithiapentane 56° |55°|55°55°]54%| 52" [5.2"|59|4.8°| 5.4°
Methional 41" | 43°%|46°|4.0°)4.8°|50° 43|45 36" 4.0
S-methyl thioacetate 519 |53°|5.6%|4.6°|54"|50°(50°|54°|53°| 4.8
Thiophene 519 |53°]5.3°(56°|53° |56 |50°53 |51 54°
2-Methyl-tetrahydro-thiophen- 49° |487]47°[53°[49°| 49°]56%|48%]4.8°| 5.3°
3-one

Methyl isothiocyanate 51° 49" [59°[47"[6.4%|58° | 497527489 49
Furans

2-Methyl-furan 47" [46%)49%|59°[49%] 48° [58°|48°|46% 6.4°
2-Ethyl-furan 53° [52%|55°|49"[56%|56%|4.8%|53|51°| 49
2-Propyl-furan 46° |45 46°[55°[47%]48°[56°|45 |45 | 56°
3-Methyl-furan 48° |47°(48°[46°[47°]46°]48°]49°[46°| 4.7°
2,4-Dimethyl-furan 46" [48%)49°)43[45°)47°][44"[52°|50°] 3.9
2,5-Dimethyl-furan 49 | 44"439[48°[39"| 44746 |45°| 44| 47°
Furfural 48" |459]51%°[4.9°147°|50°|4.7°] 46" | 45%| 459

“Only VOC that showed variation (P<0.05) between samples. The data are the means of three
independent experiments, and values in the same row followed by different lowercase letters (a to
k) differs significantly values + standard deviations for three batches of each type of cheese,
analysed in duplicate. Row with different superscript letters are significantly different (P<0.05).

SSlice of each cheese was cut into nine sub-blocks identified by the letters A - I. Sub-blocks A, D,
and G, and sub-blocks C, F and | were collected from top and bottom surface region, respectively,
whereas sub-blocks B and H from inner side region, and sub-block E from the core. The whole slice

was the control. Further details were reported in the Material and Methods and in Fig. 1.




