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ABSTRACT: Objective To analyze the volatile components of mycelia of Auricularia auricula infected by
Penicillium sp., and explore the potential characteristic markers. Methods Penicillium citrinum and Penicillium

steckii isolated from cultivation bag, and mycelia of Auricularia auricula were used as research objects. The gas
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chromatography-ion mobility spectrometry (GC-IMS) was adopted to analyze the types and trends of volatile
components in fungus mycelia infected by Penicillium sp., and the differences in volatile compounds in different
infection stages were further compared by principal component analysis (PCA). Results The fingerprint and PCA
analysis could clearly distinguish the different stages of the fungus infection. The volatile components were mainly
produced on the 4" to 8" day after the infection of Penicillium citrinum and Penicillium steckii, and overall trend
were similar between the 2 Penicillium sp. strains. A total of 41 volatile compounds were identified, mainly included
esters, alcohols, ketones, aldehydes, and others, and the volatile components of 1-pentanol, hexyl acetate,
2,3-pentanedione, 2-butanone, 2,3-butanone, 1-propanol, 2-hexanol, ethyl acetate, ethyl butyrate, 2-methyl butyric
acid could be regarded as potential markers of mycelia of Auricularia auricula infected by Penicillium sp.. Besides,
1-pentanol and hexyl acetate could be considered as potential markers for early contamination of Auricularia auricular
mycelia infected by Penicillium sp.. Additionally, 3-hydroxy-2-butanone could be a potential marker of mycelia infected
by Penicillium citrinum. Conclusion The characteristic potential markers of mycelia of Auricularia auricula infected
by Penicillium sp. were obtained by GC-IMS, which provides some theoretical foundations for the early prediction of
contamination by Penicillium sp. during the cultivation of Auricularia auricula.

KEY WORDS: Auricularia auricula; Penicillium citrinum; Penicillium steckii; gas chromatography-ion migration

spectrometry; volatile components
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Fig.1 Sample growth conditions of Auricularia auricula mycelia
infected by P. citrinum (A) and P. steckii (B) at different periods
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Table 1 Information of volatile components in Auricularia auricula mycelia infected by Penicillium sp.

75 VERMEILED CASH# 7 Fa TR 15 BA IF 1] /s TE R A /ms
S
1 it 1% P R (PR 79-20-9 C;H0, 534.1 220.930 1.1935
2 LR BRI 141-78-6 C4H;0, 612.8 248.833 13360
3 IR ZBR(FA) 105-37-3 CsH,40, 685.0 282.339 1.1443
4 IR R R K 105-37-3 CsH,40, 709.7 299.467 1.4510
5 TR R CRAA) 623-42-7 CsH,00, 710.0 299.761 1.1487
6 T 2 TR T CBRLAA) 109-60-4 CsH,00, 728.8 315.315 1.1662
7 5T GHR(CRIK) 97-62-1 CeH,,0, 755.4 340.671 1.5611
8 TR BRI 97-62-1 CeH,,0, 7543 340.419 1.1946
9 TR ER(C R 105-54-4 CeH,,0, 836.1 433.875 1.5656
10 TR R (RAE) 105-54-4 CeH,,0, 836.1 433.855 1.2071
11 AR 107-44-8 C4H,oFO,P 826.0 420.692 1.4698
12 LR LR (B4 142-92-7 CsHy60, 991.2 738.736 1.4137
13 TERCERCRAA) 2639-63-6 C1oH200, 1147.5 1119.819 1.4809
2R
14 SRR 67-63-0 C;H;0 518.6 215.446 1.1716
15 SN BECRER) 67-63-0 C;H;0 523.1 217.053 1.0864
16 1-PN B (PR 71-23-8 C;H;0 553.0 227.591 1.2500
17 5T EECRAR) 78-83-1 C,H,,0 619.9 251.444 1.3587
18 1-JEEECRAA) 71-41-0 CsH},0 754.8 340.009 1.5118
19 IECEE(E) 111-27-3 CeH,40 839.2 433.440 1.3240
20 2 FE (LA 626-93-7 CeH,4,0 7715 364.056 1.2773
21 1305 -3- B (P14 3391-86-4 CsH,60 985.3 724310 1.6049
i
22 ]IGREN) 67-64-1 C;HO 516.1 214.580 1.1158
23 2- TR (R A 78-93-3 C,H;0 585.9 239215 1.2464
24 2- T T (A4 78-93-3 C,H;0 586.8 239.548 1.0583
25 2,3-T i (B4 431-03-8 C,H,0, 586.5 239.445 1.1667
26 3R 2T (R ) 513-86-0 C4H30, 688.8 284.657 1.3335
27 RO (PR 108-94-1 CsHi100 892.4 520.617 1.1535
28 2,3- 1 R (AR 600-14-6 CsH;0, 685.7 282.751 1.2239
2
29 ST BECRIER) 78-84-2 C,H;0 554.6 228.165 1.1065
30 IE S (PR 110-62-3 CsH,,0 692.9 287.428 1.1854
31 2-FH LT (BRLAA) 96-17-3 CsH;00 661.9 269.504 1.1582
32 2-HEL T (B 1) 96-17-3 CsH,00 661.6 269.338 1.3982
33 SR (R 590-86-3 CsH,,0 651.4 264.456 1.1704
34 S (R R 590-86-3 CsH,,0 650.1 263.852 1.4065
35 3-FHOE T (BRLAA) 123-51-3 CsH,,0 731.7 317.951 1.2451
36 3-FHOL T (L RIA) 123-51-3 CsH,,0 730.8 317.127 1.4902
HoAh
37 WEME (R ) 288-47-1 C;H;NS 685.0 282.299 1.2544
38 2,5- BRI I (R A 625-86-5 CeH;s0 694.4 288.415 1.3528
39 2-H3E TR (B4 116-53-0 CsH,00, 890.1 516.702 1.2099
40 2-Z FEME R (B 13925-00-3 CeHgN, 895.6 526.632 1.1244
41 LIR(TRAK) 64-19-7 C,H,0, 591.8 241.312 1.1437

i OHE R BRI IR R L R 22 (9 R AL A A Al T (PR R — SRR B T () 3 Ao, b - T
O, WIS BITESS 0~6 d FFARTERZH ARG, WER 3-HIE T REC A ATl . PR 55 280 i )
(UAEHS 8 d AN EN 1 2-HIRE T RECRAR S — 2R IA) | 3-HIE T R, S TR Sk S A A A 2 e
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Fig.2 GC-IMS two-dimensional difference spectra of volatile compounds in Auricularia auricula mycelia infected by P. citrinum
(A) and P. steckii (B) at different periods
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Fig.3 Fingerprint of volatile compounds in mycelium samples of Auricularia auricula infected by P. citrinum
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Fig.4 Fingerprint of volatile compounds in mycelium samples of Auricularia auricula infected by P. steckii
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