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Fig. 1 Production process of L. edodes soups
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Tab.1 Electronic nose sensor response value of

L. edodes soups before and after reheating

1L IEAS REH T E EREM
LY2/LG 0.05 +0.00* 0. 04 0. 00" 0.04 £0.00"
LY2/G  -0.09+0.01" -0.05+0.00° -0.06 £0. 00"
LY2/AA  -0.04£0.00" -0.03+0.00* —0.03 +0. 00"
LY2/GH  -0.04£0.00" -0.03 £0.00° -0.03 0. 00"
LY2/gCTL  -0.03 £0.00" -0.02 +0.00* -0.02 0. 00*
LY2/gCT  -0.02£0.00> -0.01 £0.00* -0.01 £0. 00*
T30/1 0.32 £0.01° 0.23 +0. 02" 0.25 +0.00"
P10/1 0.43 £0.01° 0.41 £0.00" 0.41 £0.00"
P10/2 0.320.00°  0.31£0.00"  0.31+0.00"
P40/1 0.42 +0. 00* 0.40 +0. 00" 0.41 +0. 00"
T70/2 0.16 £0.01° 0.12 +0.00" 0.13 £0.00"
PA/2 0.28 +0.01° 0.21 £0.01" 0.22 +0.00"
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Fig.2 Electronic nose radar fingerprint chart of

L. edodes soups before and after reheating
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Fig.3  Electronic nose principal component analysis of

L. edodes soups before and after reheating
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Tab.2 Qualitative analysis of volatile flavor substances of L. edodes soups before and after reheating

A B AL kA CAS & g3 FK SR t(PRER) /s t(EH) /ms
25 P i Y 93-58-3 CgHg 0, 1092.2 877. 961 1.2102
2 H R P R R Ak 93-58-3 CgH, 0, 1091.0 875.253 1.6175
y-T g 96-48-0 C,H,0, 910. 8 465. 337 1.084 4
s y- TR Rk 96-48-0 C,H,0, 904. 0 452. 849 1.0889
TR 105-54-4 CeH,,0, 791. 8 300. 068 1.564 5
TR . Tig 141-78-6 C,H;0, 606. 8 158. 428 1.097 1
R 2T — Bk 141-78-6 C,H,0, 612.4 160. 776 1.3392
IETRE 124-19-6 CyH,30 1107.8 916. 163 1.474 6
R 100-52-7 C,Hs0 959.0 564. 080 1.1514
2P Bk 100-52-7 C,Hs0 958.5 563. 116 1.469 6
B 111-71-7 C,H,,0 901. 1 447.768 1.3325
B Ak 111-71-7 C,H,,0 900. 7 446. 968 1. 6962
2 - 98-01-1 CsH,0, 828.0 341. 605 1.088 0
2 R Ak 98-01-1 CsH,0, 827.3 340. 858 1.3348
CL RS 66-25-1 CeH,,0 792.7 301. 040 1.2575
i T 110-62-3 CsH;0 696. 4 207.014 1.1873
Jrd i3t -2 110-62-3 CsH,,0 695.7 206. 527 1.423 8
3-HEETRE 590-86-3 CsH,,0 658.2 182. 476 1.4076
2- TP KL I 78-84-2 C,H,0 559.2 138. 811 1.2805
(E)-2-Pelasis 18829-55-5 C,H,0 956. 3 558. 065 1.257 4
THE 123-72-8 C,Hg0 598.5 154.955 1.2916
5-F 32 - 620-02-0 C¢Hg 0, 968. 1 584. 415 1.1371
S 124-13-0 CgH,O 1005.9 670. 049 1.4030
SR T BR 124-13-0 CgH 0 1 006. 0 672.125 1.824 6
7K 2 98-86-2 CgHgO 1061.0 801. 980 1.184 6
KL Rk 98-86-2 CyH O 1060.7 801. 065 1.5732
2-F e M -1-F 930-68-7 CeHg O 909. 8 463. 529 1.1142
2- B 110-43-0 C,H,0 890. 0 428.757 1.2613
2,3 600-14-6 CsH, 0, 691.6 203. 452 1.2277
i 2 2- LT 107-87-9 CsH,,0 683.2 197. 622 1.1289
2-THf 78-93-3 C,H;0 590. 4 151. 629 1.0610
2-THR — B A4 78-93-3 C,HgO 585.6 149. 679 1.248 3
2,3-T 431-03-8 C4Hg0, 583.3 148. 699 1.1717
2- A ] 67-64-1 C;H O 505. 8 116. 891 1.1242
2-2.FC F-1-BE 104-76-7 CgH O 1031.9 731. 699 1.4125
1-CL il 111-27-3 CeHy, O 867. 8 394. 404 1.326 8
2,3- T 513-85-9 C,H,,0, 792.1 300. 431 1.3602
-7l 71-41-0 CsH,,0 759.5 265. 278 1.2535
2-H -1 - 137-32-6 CsH,,0 733.0 238. 564 1.2330
3-F -1 -T 4 -1 - 763-32-6 CsH,, O 728.5 234.336 1.2469
Bk 3-F3E1- Tl 123-51-3 CsH},0 730. 2 235.946 1.4889
2-FA LT 78-83-1 C,H,,0 625.8 166. 591 1.1732
Nl 71-23-8 C3H0 555.2 137. 186 1.110 8
L 64-17-5 C,H,0 442.2 90. 782 1.047 5
1-350-3 -1 3391-86-4 CgHcO 977.5 605. 867 1.1558
2-ZHC®E 104-76-7 CgH,;50 1031.8 733. 220 1.798 5
1-2F0-3-FE R IK 3391-86-4 CgH,s0 983.5 619. 541 1.159 1
1-CUEE Rk 111-27-3 C¢H,O 867.7 394. 260 1.6378
X H 106-44-5 C,HgO 1078.2 844. 596 1.146 0
ok LR 142-62-1 CeH,,0, 990. 8 635. 075 1.305 4
- NER 79-09-4 C;H,0, 691.8 203. 646 1.2639
SR Eﬁj‘%%ﬁﬁ 3658-80-8 C,H,S; 968. 0 584. 154 1.3070
THETR 624-92-0 C,H,S, 743.5 248.791 1.1451
- PP 5138-86-3 CioHyg 1040. 8 753. 080 1.2532
(e g Rk 5138-86-3 CioHyg 1030.4 728. 101 1.2956
T 2- 13 3 g 3777-69-3 C,H,,0 996. 0 646.973 1.2551
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Fig.4 GC-IMS analysis of volatile flavor substances of L. edodes soups with different reheating methods
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Based on Electronic Nose and GC-IMS to Study Effect of Reheating
on Volatile Flavor Substances of Lentinus edodes Soups

LIU Changyuan', FANG Donglu', TANG Jing', HU Qiuhui'*, ZHAO Liyan""
(1. College of Food Science and Technology ,Nanjing Agricultural University , Nanjing 210095 , China ;
g 8y ying Ag y ying

2. College of Food Science and Engineering ,Nanjing University of Finance and Economics ,Nanjing 210023 , China )

Abstract; This study took instant Lentinus edodes (L. edodes) soups as the research object to analyze the
effects of steam reheating and microwave reheating methods on the flavor characteristics of L. edodes soups
using electronic nose and gas chromatography-ion mobility spectrometry ( GC-IMS). The results from
electronic nose showed that the odor characteristics of L. edodes soups after reheating changed significantly
(P<0.05). By GC-IMS analysis, 56 volatiles compounds including some dimers of flavor compounds
were both identified in L. edodes soups before and after reheating. And the varieties of flavor compounds
were same, but the contents were significantly varied. The contents of ocimene, octanal and its dimer,
heptanal and its dimer, 2-cyclohexen-1-one, 2-furfural and its dimer, pentanal and its dimer and
2-methylpropanal in microwave reheating L. edodes soups were higher than those of steam reheated and
unheated L. edodes soups. The contents of dimethyl trisulfide, p-cresol, dimethyl disulfide, 5-methyl-2-
furfural, 1-hexanol and its dimer in steam reheating L. edodes soups were higher than those of microwave
reheated and unheated L. edodes soups. Collectively, the reheating treatment had a greater influence on
the volatile flavor substances of the L. edodes soups, and the contents of the volatile flavor substances in

the reheated L. edodes soups were higher.

Keywords: Leniinus edodes soups; reheating methods; volatile flavor substances; electronic nose; gas

chromatography-ion mobility spectrometry
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