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Supplementary materials Table S1. Volatiles (GC-MS Peak Area x 10°) detected in the native SSP model under different heating conditions

No. RT (min) Substances 100 °C, 30 min 100 °C, 60 min 100 ‘C, 90 min 100 °C, 120 min 100 °C, 150 min

1 3.704 2-methylfural 1.88+0.10Fd 9.75+0.22¢2 7.33+0.13Da 13.10+0.1082 15.47+0.0742

2 7.139 Hexanal 6.30+0.2042 5.00:£0.04Bb 4.03+0.07¢° 4.90+0.04¢ 3.20+0.10P4

3 8.873 2-Heptanone 2.78+0.024¢ 2.70+0.04Ad 2.2440.06P4 2.58+0.058¢ 2.34+0.06%°

4 8.906 Heptanal ND ND ND ND ND

5 9.573 Pyrazine 0.06:+£0.001¢f 0.10+0.01B2 0.11+0.01B" 0.18+0.014 0.18+0.0242

6 9.857 2-pentylfural 3.58+0.08P¢ 4.65+0.13¢¢ 3.57+0.05P¢ 5.31+0.04Bb 7.95+0.0241

7 10915 2-methylpyrazine 0.18+0.03¢° 0.57+0.048¢f 0.78+0.035f 1.26+0.04Af 1.4140.03Af

12.874 2,5(6)-dimethylpyrazine ND 0.10+0.02P" 0.2240.02¢ 0.42+0.014 0.37+0.025"

9 13.074 2-ethylpyrazine ND ND ND ND 0.22+0.02i

10 13.508 2,3-dimethylpyrazine ND ND ND ND ND

11 14.933 Nonanal 0.33+0.03B¢ 0.40+0.014¢ 0.26+0.01¢ 0.26+0.02¢ 0.29+0.02¢

12 15.108 2-ethyl-5-methylpyrazine ND ND ND ND ND

13 15.508 2, 3, S-trimethylpyrazine ND ND ND ND ND

14 15.517 2-ethyl-3-methylpyrazine ND ND ND ND ND

15 16.834 3-ethyl-2,5-dimethylpyrazine ND ND ND ND ND

16 17.284 Furfural 0.13£0.01Ff 0.35+0.03C¢ 0.24+0.01Ps 0.66:£0.025¢ 1.04+0.034¢

17 17.860 2-methyl-5-propylpyrazine ND ND ND ND ND

18 18.343 3,5-diethyl-2-methylpyrazine ND ND ND ND ND

19 22.936 2-Furanylmethanol 0.35+0.04F¢ 1.72+0.06%° 1.49+0.04P¢ 3.37+0.0484 4.33+0.034¢
Total pyrazines 0.24 0.77 1.11 1.86 2.18
Pyrazines (% of total GC-MS peak area) 2.00 3.00 5.00 6.00 6.00
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RT (min)
3.704
7.139
8.873
8.906
9.573
9.857
10.915
12.874
13.074
13.508
14.933
15.108
15.508
15.517
16.834
17.284
17.860
18.343
22.936

Substances

2-methylfural

Hexanal

2-Heptanone

Heptanal

Pyrazine

2-pentylfural
2-methylpyrazine
2,5(6)-dimethylpyrazine
2-ethylpyrazine
2,3-dimethylpyrazine
Nonanal
2-ethyl-5-methylpyrazine

2, 3, 5-trimethylpyrazine
2-ethyl-3-methylpyrazine
3-ethyl-2,5-dimethylpyrazine
Furfural
2-methyl-5-propylpyrazine
3,5-diethyl-2-methylpyrazine
2-Furanylmethanol

Total pyrazines

Pyrazines (% of total GC-MS peak area)

110 °C, 30 min
2.55+0.03Ea
2.52+0.024b
1.47+0.054d
ND
0.02+0.018h
2.37+0.02P¢
0.09+0.02P>
ND

ND

ND
0.55+0.03B¢
ND

ND

ND

ND
0.07+0.01Ps
ND

ND
0.40+0.01Ef
0.11

1.00

110 °C, 60 min
4.53+0.08Pa
2.36+0.02B¢
1.05+0.044¢
ND
0.05+0.01B
3.54+0.03¢h
0.25+0.02¢2
0.16+0.018"
ND

ND
0.46+0.02¢f
ND

ND

ND

ND
0.07+0.02P!
ND

ND
1.2540.02P4
0.46

3.00

110 °C, 90 min
5.594+0.0342
1.84+0.03¢4
1.03+0.024¢
ND
0.07+0.01A
4.01£0.03Ah
0.37+0.01B¢
0.19+0.028"
ND

ND
0.42+0.01¢f
ND

ND

ND

ND
0.41+0.03¢f
ND

ND
1.88+0.03¢¢
0.63

4.00

110 ‘C, 120 min
5.07+0.04C2
1.34+0.02P4
1.02+0.034¢
ND
0.07+0.0241
3.71+0.058"
0.49+0.034¢f
0.25+0.034h
ND

ND
0.52+0.048f
ND

ND

ND

ND
0.46+0.018¢
ND

ND
2.18+0.048¢
0.81

5.00

110 °C, 150 min
5.19+0.048B2
1.26+0.03Fd
1.02+0.014¢
ND
0.07+0.0342
3.71+0.035
0.45+0.044¢
0.23+0.014h
0.06+0.01i
ND
0.61+0.014f
ND

ND

ND

ND
0.56+0.044¢
ND

ND
2.69+0.024¢
0.81

5.00
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RT (min)
3.704
7.139
8.873
8.906
9.573
9.857
10.915
12.874
13.074
13.508
14.933
15.108
15.508
15.517
16.834
17.284
17.860
18.343
22.936

Substances

2-methylfural

Hexanal

2-Heptanone

Heptanal

Pyrazine

2-pentylfural
2-methylpyrazine
2,5(6)-dimethylpyrazine
2-ethylpyrazine
2,3-dimethylpyrazine
Nonanal
2-ethyl-5-methylpyrazine

2, 3, 5-trimethylpyrazine
2-ethyl-3-methylpyrazine
3-ethyl-2,5-dimethylpyrazine
Furfural
2-methyl-5-propylpyrazine
3,5-diethyl-2-methylpyrazine
2-Furanylmethanol

Total pyrazines

Pyrazines (%6 of total GC-MS peak area)

120 °C, 30 min
8.28+0.05PP
3.47+0.027d
1.72+0.034¢
ND

ND
8.75+0.04D2
0.60+0.01Ph
0.17+0.02F
ND

ND
1.40+0.03¢f
ND

ND

ND

ND
1.08+0.03Ps
ND

ND
3.9540.04P¢
0.77

2.60

120 °C, 60 min
10.58+0.04¢>
2.80+0.03B4
1.45+0.04¢Pg
ND

ND
11.97+0.02¢
0.94+0.02¢h
0.28+0.01Pi
ND

ND
2.49+0.148¢
0.10+0.02¢
ND

ND

ND
1.65+0.04A1
ND

ND
8.02+0.06¢¢
1.32

3.30

120 °C, 90 min
11.38+0.12Bb
2.41+0.03Ce
1.50+0.02¢2
ND

ND
12.35+0.0482
1.01+0.048"h
0.43+0.02¢
ND

ND
2.52+0.1284
0.17+0.038i
ND

ND

ND
1.73+0.03AF
ND

ND
9.03+0.198¢
1.61

3.80

120 C, 120 min

8.25+0.04Da
2.35+(.05P4
1.64+0.03B¢
8.13+0.022
ND
8.13+0.13F>
1.42+0.064f
0.69+0.028¢
ND

ND
2.53+0.08B¢
0.19+0.018t
ND

ND

ND
1.49+0.075f
ND

ND
0.48+0.03Fh
2.30

6.50

120 C, 150 min

12.65+0.054b
2.25+0.02F¢
1.40+0.02Pf
ND

ND
13.18+0.1542
0.90+0.02¢
0.85+0.034¢
ND

ND
5.2740.0844
0.38+0.054"
ND

ND

ND
1.39+0.06¢F
ND

ND
9.70+0.504¢
2.13

4.40
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RT (min)
3.704
7.139
8.873
8.906
9.573
9.857
10.915
12.874
13.074
13.508
14.933
15.108
15.508
15.517
16.834
17.284
17.860
18.343
22.936

Substances

2-methylfural

Hexanal

2-Heptanone

Heptanal

Pyrazine

2-pentylfural
2-methylpyrazine
2,5(6)-dimethylpyrazine
2-ethylpyrazine
2,3-dimethylpyrazine
Nonanal
2-ethyl-5-methylpyrazine

2, 3, 5-trimethylpyrazine
2-ethyl-3-methylpyrazine
3-ethyl-2,5-dimethylpyrazine
Furfural
2-methyl-5-propylpyrazine
3,5-diethyl-2-methylpyrazine
2-Furanylmethanol

Total pyrazines

Pyrazines (%6 of total GC-MS peak area)

130 C, 30 min
3.02+0.18FE2
1.21+0.124¢
0.510.05Bde
ND
0.04+0.01P¢
2.50+1.19P>
0.19+0.02Bde
0.07+0.01Pe
0.02+0.01Be¢
ND
0.68+0.06¢4
ND

ND

ND

ND
0.5440.024de
ND

ND
2.08+0.08B>
0.32

2.90

130 'C, 60 min
4.08+0.06P2
0.91+0.03B4
0.41£0.05¢¢
ND
0.07+0.01Ceh
4.01£0.03¢
0.21+0.025f
0.16+0.04fe
0.04+0.014B¢h
ND
1.56+0.165¢
ND

ND

ND

ND
0.51+0.084¢
ND

ND
2.07+0.228Bb
0.48

3.40

130 °C, 90 min
4.53+0.02¢2
0.92+0.03B¢
0.50+0.025f
ND
0.08+0.01¢h
4.0440.05¢>
0.28+0.03A¢
0.32+0.01B2
0.060.014hi
ND
1.58+0.1584
0.13£0.024h
ND

ND

ND
0.52+0.06A1
ND

ND
2.06+0.03B¢
0.87

5.80

130 ‘C, 120 min
6.08+0.10B2
0.97+0.02B¢
0.42+0.01¢f
ND
0.98+0.027d
5.00+0.408°
0.30+0.024f
0.39:+0.03Af
0.05+0.024¢h
ND
3.07+0.027d
0.12+£0.03A¢h
ND

ND

ND
0.46+0.04Af
ND

ND
3.714+0.514¢
1.84

8.50

130 C, 150 min
5.58+0.1242
1.11£0.024¢
0.71+0.024f
ND
0.11£0.01Bab
5.50+0.404"
0.30+0.014¢h
0.43£0.014¢
0.05+0.014
ND
3.06+0.0344
0.12+£0.014h
ND

ND

ND
0.52+0.024f
ND

ND
3.60+0.404¢
1.01

4.80
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RT (min)
3.704
7.139
8.873
8.906
9.573
9.857
10.915
12.874
13.074
13.508
14.933
15.108
15.508
15.517
16.834
17.284
17.860
18.343
22.936

Substances

2-methylfural

Hexanal

2-Heptanone

Heptanal

Pyrazine

2-pentylfural
2-methylpyrazine
2,5(6)-dimethylpyrazine
2-ethylpyrazine
2,3-dimethylpyrazine
Nonanal
2-ethyl-5-methylpyrazine

2, 3, 5-trimethylpyrazine
2-ethyl-3-methylpyrazine
3-ethyl-2,5-dimethylpyrazine
Furfural
2-methyl-5-propylpyrazine
3,5-diethyl-2-methylpyrazine
2-Furanylmethanol

Total pyrazines

Pyrazines (%6 of total GC-MS peak area)

140 °C, 30 min
8.69+0.69¢2
3.21+0.214¢
ND

ND
0.37+0.05Aabe
7.65+0.688>
0.60+0.024¢
0.47+0.05C¢n
0.18+0.06A¢hi
ND
4.274+0.27¢4
0.12+0.01Phi
ND

ND

ND
1.36+0.10Af
ND

ND
6.00+0.08B¢
1.74

5.00

140 °C, 60 min
10.85+0.282
2.88+0.08B¢
ND

ND
0.41£0.024b
6.54+0.30C¢
0.68+0.044¢
1.10+0.107d
0.2140.0241
ND
7.02+0.04A0
0.54+0.028¢h
ND

ND
0.98+0.024f
1.13+0.12Bf
ND

ND
6.0140.068d
3.92

10.00

140 °C, 90 min
2.01+0.11Pb
ND
0.43+0.024Bd
ND
0.07+0.01C¢f
2.64+0.64Pf
0.07+0.02B¢f
0.31£0.03Cce
0.03+0.0015f
ND
1.77+0.12Fbe
0.07+0.002Eet
ND
0.03+0.002f
ND
0.38+0.02¢d
ND

ND
1.6140.04C¢
0.55

6.00

140 C, 120 min

2.97+0.06P2
ND
0.08+0.025f2
ND
0.09+0.02¢f2
2.08+0.07P¢
0.08+0.01Bf2
0.29+0.03C¢
0.01£0.001B¢
ND
2.16+0.16P°
0.15+0.02¢f
ND

ND
0.15+0.01¢f
0.26+0.04¢¢
ND

ND
1.5440.05¢4
0.77

8.00

140 C, 150 min

13.01+1.0042
1.43+0.06¢2
1.0140.55Ai
ND
0.12+0.01Bik
10.11£0.114b
0.45+0.08A0i
0.64+0.045f
0.20+0.024k
ND
6.25+0.0584
0.62+0.014¢h
0.61+0.05M
ND
0.87+0.03B¢
ND
0.13+0.01ik
0.12+0.04ik
7.71£0.034¢
3.76

9.00

Numbers are represented as the means + standard deviations.



Mean values with different superscript capital letters in the same row have significant differences (p<0.05).

Mean values with different superscript small letters in the same column have significant differences at the same temperature (p<0.05).



