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Abstract: Three different storage and circulation temperatures of fresh beef after acid removal were simulated, namely,
normal temperature shelf(25~30 °C), refrigerated shelf(8~10 °C) and low temperature shelf(0~1 °C). And volatile organic
compounds (VOCs) generated during storage which were measured and analyzed by gas chromatography-ion mobility
spectroscopy(GC-IMS). The results indicated that there were twenty-eight, fifty-five, forty-two compounds in samples
under different storage conditions identified from the GC-IMS library seacher1.0.3. When the beef was stored at 25~30 °C
for 14 h, there were four characteristic marker substances: Butyl butyrate, 2-hexanone, 1-octene-3-alcohol and propyl
butyrate(monomer). When the beef was stored at 8~10 °C for 142 h, there were 8 characteristic marker substances such as
isobutanol, ethyl acetate (monomer), n-hexanol and 2-heptanone. When stored at 0~1 °C for 19.5 days, there were 10

characteristic markers such as 2-heptanone (dimer), 2-pentanone (dimer), isopropanol, ethyl lactate and isobutanol. Thus,
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under the same storage conditions, there were obvious differences of VOCs at different storage periods. The results showed

that 14 h, 142 h and 19.5 d could be used to predict the storage life of fresh beef under three storage conditions after acid

removal 24 h. The results could provide theoretical basis and data support for the circulation and sales, safe consumption

and production supervision of fresh beef in production.

Key words: gas chromatography-ion mobility spectroscopy (GC-IMS); normal temperature shelf; refrigerated shelf; low

temperature shelf; fresh beef; characteristic flavor; dynamic change
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Table 1 The information on identified compounds of fresh beef at three storage modes

s L EWAa R 43 ¥k PRE AL FREREHR](s) AL ] (ms)
FEibA
1 (k) C4H,,0 100.2 787 1.2565
2 FE CgH, 0 128.2 1000 1.4083
3 P C,H,,0 114.2 896.7 1.3351
4 T C,H, O 142.2 1102.9 1.483
5 2-CL i CeH,,0 88.1 709.5 1.2366
6 2-JC R (CELAA) C,H,,0 86.1 676.4 1.1229
7 AN H R =ik A CH,50,Si, 2225 810.1 1.467
8 2- TR (HRfA) C,H0 72.1 584.6 1.2476
9 2-THA( R i4) C,H;0 72.1 584.6 1.2476
10 - C,H,0, 88.1 719.2 1.3353
11 2- IR (R 440) C,H,,0 86.1 676.4 1.1229
12 FRHETIE C,H,0, 74.1 629.4 1.2276
13 3-SR T C,H,,0 88.1 707.5 1.2366
14 EZNRALT C4H,,0 98.1 886.7 1.1551
15 7- T C,H,0, 86.1 916.8 1.0818
16 TR T g C4H,(O, 144.2 993.7 1.3381
17 CUEE (k) C4H,0 100.2 787 1.2565
18 1205 -3 (B 4 ) CgH, O 128.2 983.6 1.1612
19 N- SV A 5 — P g C2H6N20 74.1 746.1 1.0605
20 2-FBL C,H,,0 74.1 635.6 1.1738
21 i) C,HO 46.1 485.7 1.0501
22 T C,H0 72.1 598.7 1.2954
23 LR TR (HR) C,H,0, 88.1 614.4 1.3423
24 2- B C,H,,0 114.2 888.7 1.6356
25 LR TR (ZRIK) C,H,0, 88.1 625.1 1.099
26 TR C,H 0, 88.1 796.7 1.1598
27 O (ZRAK) C4H,,0 100.2 787 1.2565
28 )i C4H,,0 138.2 983.6 1.1612
KB
1 TR (PRLfAR) CoH,,0 1422 1102.7 1.4775
2 T (R CoH,;0 142.2 1104.2 1.9494
3 2-F SRR Ty C,H 0, 124.1 1088.9 1.2246
4 2R g CH,0, 1442 1010 1.4237
5 -, R -3- 2 KT CH,,0, 142.2 1009.4 1.818
6 2-1E G C,H,,0 138.2 991.7 1.2439
7 R (R C,HO 106.1 957.4 1.1434
8 R (A C,HO 106.1 954.1 1.472
9 5- -2l FH e () C4H,0, 112.1 955.8 1.5648
10 5- -2 - g HY B (2R C¢H0, 112.1 960.6 1.2497
11 B (B C;H,,0 114.2 900.8 13579
12 TR C,H,,0, 130.2 898 1.6904
13 IEGER CsH,,0, 102.1 901.5 1.53
14 CLEE (k) C4H,0 100.2 787.9 1.5513
15 23-T @ C,H,,0, 90.1 788.4 1.3685
16 i C,H,,0 86.1 157.331 1.4209
17 2,3- I C5H;0, 100.1 158.304 1.2125
18 Ik C,H,,0, 90.1 646 1.3122
19 3-FHLTRE C,H,,0 86.1 654.4 1.1997
20 FRILTE C,H,0, 74.1 668.4 1.0335
21 B (Z2RAK) C,H,,0 114.2 899.4 13296
22 STEE C,H,,0 90.1 649 13122

23 R TR (HE) C,H;0, 88.1 619.9 1.3359
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k1
Hi's L E WA 43 TREFEEL PRI (s) B E] (ms)
24 TR CAR) C(H,,0 102.2 869.3 1.6391
25 2- CH,,0 114.2 890.1 1.6327
26 2-HEE TR H TR C,H,,0, 102.1 871.1 1.477
27 IR TR (34 C,H0, 88.1 619.9 1.3359
28 2-HHE C,H,,0 74.1 645.6 1.1708
29 ETEE C,HO 72.1 615.5 1.2918
30 2- - 1-C CgH O 130.2 945.5 1.7995
31 CLE (5 140) C4H,,0 100.2 788.5 1.2525
32 ST C;HO 60.1 102.735 1.1756
33 pa CsH),0 88.1 761 1.2508
34 2-J3C R (LA ) C,H,,0 86.1 681.6 1.3752
35 IEC (54 C4H,,0 102.2 869.3 1.6391
36 127053 (B 4 ) CgH,O 1282 520.656 1.155
37 TR C,H,,0, 130.2 355.429 1.6904
38 2-Z.3-1-CF CgH,{O 130.2 1045 1.4114
39 Ik C,H;0, 88.1 7244 13302
40 TR T g CeH,0, 144.2 547.89 1.3373
41 2- TR (Effde) C,H,O 72.1 600.6 1.0654
42 2R (3R 44) C,H,,0 86.1 681.6 1.3752
43 NEE C,H;0 60.1 523.1 96.519
44 2-THER(Z3R4A) C,H,0 72.1 600.6 120.844
45 2-C 1 C¢H,,0 100.2 780.1 1.1853
FEMC

1 (k) CH,,0 100.2 785.1 1.256
2 T CyH, O 1422 902.3 1.483
3 e C,H,0, 88.1 716.7 13314
4 2- 8 (BfA) CH,,0 86.1 678.9 1.3723
5 2-ZFEg g C4H,O 96.1 7113 1.0564
6 2- T C,HO 72.1 593.5 1.2454
7 LR (HLfA) C,H,0, 60.1 616.5 1.1463
8 PR C;HO 58.1 510.4 1.1238
9 3-HBR AL C,H,0S 104.2 915.2 1.0797
10 DGR (BRLAAR) CH,,0 88.1 759.4 1252
11 6-FH 5E-5- P -2- Tl CH,,0 126.2 989.9 1.18
12 3-HRET CsH,,0 86.1 657.9 1.1767
13 LR (Z 5 IA) C,H,0, 60.1 615.8 1.0591
14 1EC (AR CH,,0 102.2 872.7 1.3265
15 EC (5 CH,,0 102.2 870.4 1.6371
16 3-HEET C,H,0 88.1 736.5 1.2322
17 1-2FH-3-J C,H,O 128.2 984.1 1.16
18 PR C,H,,0 114.2 901.3 1.3309
19 IETE C,H;0 72.1 615.8 1.2904
20 PREE( RIA) C,H,,0 88.1 760 1.5111
21 R CyH,O 1282 907.8 1.4042
22 2- B (2 CH,,0 1142 887.7 1.2639
23 2- BRI ( 54k C,H,,0 114.2 888.4 1.6358
24 2- 8 (5 k) CsH,,0 86.1 683.7 1.1238
25 SN C,H;0 60.1 518.1 1.178
26 M LW C3H,,0, 118.1 839.1 1.1512
27 STEE C,H,,0 100.1 649 1.3122
28 R B CH,S 48.1 473.2 1.0445
29 VAUEE- 73z 2 =¥ 7 C¢H,40,Si, 222.5 809.3 1.4729
30 SR (TR ER) C¢H,,0 100.2 785.1 1.256

TE: PR TS SR LU P S T — 2.
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Fig.3 The gallery plots of aroma compounds in fresh beef under different storage conditions
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