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Abstract: To explore the effects of different roasting conditions (roasting temperature: 100, 110, 120, 130, 140, 150 °C and
roasting time: 15, 30, 60, 90, 120 min) on volatile organic compounds (VOCs) in roasted walnut kernels, the changing
patterns of VOCs in Wen185 cultivar walnut kernel along with increasing roasting time and temperature were investigated
via the combination of sensory evaluation, headspace-gas chromatography-ion mobility spectroscopy (HS-GC-IMS),
headspace-solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS), and electronic nose.
Furthermore, these data were analyzed by partial least squares discriminant analysis, clustered heat maps, odor activity
value analysis, and principal component analysis. The results showed that 33 and 58 VOCs were identified by HS-GC-IMS
and HS-SPME-GC-MS, respectively. Moreover, the proportion of aldehydes, ketones, alcohols, and esters in walnut kernels
exceeded 80% during the roasting process. With the increase of roasting time from 15 min to 120 min and roasting
temperature from 100 °C to 150 °C, the proportion of aldehydes exhibited an increasing trend, while the proportion of
ketones and esters decreased consistently. Alcohols proportion was relatively unchanged. Notably, roasting temperature had
a greater effect on the amount of roasted walnut kernel VOCs than roasting time. In addition, the characteristic aroma
substance of roasted walnut kernels was 2-methylbutyraldehyde (roasted flavor). When the walnut kernel was roasted under
120 °C for 60 min, the aroma of walnut kernel was stronger, which was better than those of roasted walnut kernels under
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other roasting conditions, indicating that this roasting condition was good for roasting walnut kernels.
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Table 3 Information of VOCs in roasted walnut kernels based on GC-IMS

75 BB CASS {RERTEEL TR (ms) 2t Ao i GIES
1 TR 105-66-8 874 1.26383 C,H,,0, 874 2
2 LR 2T 97-64-3 829 1.15078 CsH,,0,4 829 S
3 LR TR 141-78-6 609.6 1.33844 C,H;0, 586.8 [(iES
4 ZIRHTR 79-20-9 541.1 1.18994 C;H,0, 501.2 &S
5 R 120-92-3 804.1 1.10778 C;HO 740.2 FzE
6 2,3-J% 600-14-6 7303 1.24619 CsH;0, 670.7 R
7 1- 3¢ Js-3 - 1629-58-9 652.1 1.30838 CsH,O 700.8 fiZE
8 2- T 78-93-3 588.5 1.24269 C,H;O 568.4 iz
9 i A BRI TR 592-20-1 855.6 1.1002 CsH;0, 855.6 FiZ
10 2-C 1 591-78-6 783.5 1.19086 C¢H,,0 785.8 FiZ
11 3-FEHE-2- TR 513-86-0 708.1 1.06791 C,H;0, 696.8 FiZ
12 (E)-2-BEMims 18829-55-5 997.1 1.25115 C,H,,0 956.4 S
13 (E,E)-2,4-B Ik 4313-03-5 915.1 1.11681 C,H,,0 1012.5 S
14 B 111-71-7 859.3 1.32743 C,H,,0 859.3 23
15 e 98-01-1 832.3 1.08538 C,H,0, 821.6 23
16 IR 66-25-1 795.3 1.26226 CeH,,0 787.4 23
17 -2~ 1576-87-0 749.7 1.10315 C,H O 740 =S
18 1E R 110-62-3 693.7 1.42136 CsH,,0 687.3 23
19 2-WIEETHE 96-17-3 655.2 1.4027 CH,,0 649.7 23
20 TR 123-72-8 597.2 1.29076 C,H0 585.9 28
21 3-FRAE TR 590-86-3 644.3 1.19747 CH,,0 638.8 (23
22 ST 78-84-2 560.7 1.28039 C,H0 541.6 (23
23 P 123-38-6 523.1 1.15496 C;H,0 465.4 (2
24 2,6- - FH L nE 108-48-5 909.6 1.085 C,HyN 909.6 HoAlh
25 SEINR 503-74-2 827.5 1.48345 CH,,0, 827.5 HoAlb
26 2,5- F kg 625-86-5 695.8 1.38301 C¢HgO 741.6 URES
27 2-Z HE kg 3208-16-0 681.9 1.30631 C¢HO 740.4 URES
28 2-C 2305-21-7 852 1.17927 CeH,,0 842.4 [[E2S
29 113 B 71-41-0 762.3 1.51404 C,H,,0 755.8 [[PES
30 3-HBE-3- T J- 1% 763-32-6 751.1 1.43777 CsH,,0 751.1 [[E2S
31 1- 1300531 616-25-1 681.2 1.34051 CsH,,0 674 [l S
32 2-3E-5-H ks 13360-64-0 1005 1.67046 C,H (N, 1014.6 e
33 2,3,5- = HI Skt gk 14667-55-1 986.7 1.15596 C,H (N, 986.7 ML
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# 4 PLS-DA &2 XIIE(E B
Table 4 PLS-DA cross-validation details
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Fig.3 PLS-DA score plot (A) and VIP score plot (B) during roasting of walnut kernels
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