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Abstract; The purpose was to investigate the quality characteristics of fermented beef under high-voltage
electrostatic field ( HVEF ) conditions. The physicochemical parameters, volatile compounds and
microbial community of fermented beef samples treated with HVEF (2.0 kV, 3.0 kV) were compared
with those under common fermentation conditions ( control group). The results showed that compared
with control group, HVEF could significantly reduce the moisture content of fermented beef (P <0.05) ,
and the higher the voltage was, the more significant the effect was. It had no significant effect on pH
value, L" and 6", but 2.0 kV HVEF treatment could significantly reduce «” and increase AE value
(P <0.05). The electronic nose analysis showed that the volatile compounds of fermented beef samples
with different groups was quite different, which could be well distinguished by principal component
analysis. The electronic tongue analysis showed that HVEF could increase the response value of the
umami, saltiness and bitterness taste sensors. Through the analysis of gas chromatography — ion mobility
spectroscopy ( GC —IMS) , totally 43 volatile flavor substances were identified, including 12 alcohols, 10
ketones, 9 aldehydes, 8 alkenes, and 4 others. 3.0 kV HVEF had a great impact on the content of these
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flavor substances. The results of high-throughput sequencing showed that Penicillium and Debaryomyces

were the dominant fungi in fermented beef. HVEF could reduce the proportion of Penicillium and increase

the proportion of Debaryomyces. The dominant bacteria in fermented beef were Staphylococcus and

Lactobacillus. HVEF can increase the proportion of Staphylococcus and reduce the proportion of

Lactobacillus. The comprehensive analysis of various indicators showed that the 3.0 kV HVEF treatment

had a good promoting effect on improving the quality of fermented beef.

Key words:; fermented beef; flavour quality; HVEF; GC — IMS; microbial community
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Tab.1 Physicochemical indexes of fermented beef in different treatment groups

LD FE i KO d K42 d HVEF R T I [ HVEF x % i [a]
pogils) (71.56 +0.80)*" (54.75 £1.62)

TIKE/ % 2.0 kV (72.86 +1.52)4 (45.17 £0.57) " seokok stk seokok
3.0 kV (71.42 £0.36) " (40.40 £0.54) 4
pogiis] (5.47 £0.01) (5.73 £0.06) "

pH A 2.0kV (5.46 £0.01)* (5.72 £0.01)* NS ok *
3.0 kV (5.43 £0.05) ™ (5.94+0.12)"
pogisl (28.39 £2.33)% (29.39 £1.92)4

L® 2.0 kV (29.16 £2.67)* (29.87 £2.94) 4 NS NS NS
3.0 kV (30.86 +2.85) " (26.08 +1.52)"
X ] (12.38 £0.05)* (12.97 £1.29) 8

a® 2.0kV (14.84 £0.35) " (6.01 £0.45)* s s s
3.0kV (13.76 £1.26) % (12.18 £0.04) "
pogiiss (6.61 £0.15)* (6.77 £0.65)

b* 2.0 kV (7.49 £1.07) ™ (5.81 £0.22) " * NS NS
3.0 kV (7.51 £0.30) 4 (5.55 £1.06)*
pogils] (2.25+0.13)*

AE 2.0kV (9.16 £0.51) ¢
3.0kV (4.76 £0.06) "

TE AR R R 5 A [R] — I [ Y AR [R] Ak BT W8 5 22 53 (P > 0. 05 ) AR [ /NG 5% B A3 ) — &b 307 AS ] i ) I0F ) G W 25 22 5% (P > 0.05)

# RRZEFBRE (P <0.05), «x LI/REFWE (P <0.01), s FIORZE M (P <0.001) NS KRBT % 225 (P >0.05) .
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M2 1 A, R IR 42 d,3 4LRE G K R KIS
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Pz R R, AE 55 M @R E A O, AE
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G- Al
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Fig.1 Radar image of electronic nose sensor of

fermented beef in different treatment groups
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data of fermented beef in different treatment groups
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Fig.3 Radar image of electronic tongue sensor

of fermented beef in different treatment groups
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Fig.5 GC — IMS spectrum of volatile components of fermented beef in different treatment groups
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Tab.2 Volatile components identified in fermented beef

95 (AT EA N CAS &5 ¥ AAXT 43 F o i TR B8 8 5L PREGITE/s B IR I ]/ ms
1 475 T (562743 C,oH,;30 154.3 1173.0 902. 951 1.223 97
2 oo T o 0 (98555 CoH;30 154.3 1193.4 943. 648 1.292 09
3 A W 78706 CyoH; 0 154.3 1106.7 770. 686 1.22397
4 T/ C124196 CoH0 142.2 1103.8 764. 963 1.471 81
5 1, 8-k i 470826 C,oH,;40 154.3 1036. 6 630. 949 1.298 53
6 1, 8-k ( — B 44) 470826 CioHy;30 154.3 1037.3 632. 306 1.73120
7 S C124130 CgH,c0 128.2 1007.5 572.937 1. 400 97
8 6-H1 3 -5 - 45 -2 - Tl 110930 CgH,,O 126.2 993.3 545.330 1.177 58
9 — K C138863 CioHyg 136.2 1032.5 622. 821 1.223 45
10 a-TER 80568 CioHyg 136.2 930. 0 434. 400 1.222 41
11 a-JEi (Z B k) 80568 CioHyg 136.2 929. 6 433. 660 1.294 42
12 B C111717 C,H,0 114.2 899. 8 381. 460 1. 328 60
13 1-2 C111273 CgH,, 0 102.2 879.5 354. 064 1.318 83
14 1-CRE( R K) C111273 CeH,,0 102.2 879. 1 353. 693 1.641 04
15 R 928961 CeH,,0 100. 2 866. 0 339. 255 1.506 79
16 1-7% C71410 CsH,,0 88. 1 770. 8 238.717 1.256 18
17 1B (R R) (71410 CsH},0 88. 1 770. 4 238. 420 1.504 81
18 3-7% 96220 CsH,0 86. 1 696. 6 180. 084 1.107 38
19 3-H 3T (590863 C5H,,0 86. 1 652.6 158. 285 1.173 49
20 3-FETREE(ZRIK) (590863 C5H,,0 86. 1 648.5 156. 538 1. 405 34
21 £ TR (78933 C4H;0 72.1 591.9 132.296 1. 067 83
22 S LT (B k) (78933 C,H,0 72.1 589.3 131. 204 1.246 86
23 = L (67641 C3Hg0 58. 1 517.5 100. 409 1.123 59
24 Z. W 64175 C,HgO 46. 1 504.2 94.731 1.055 11
25 a-7K I 99832 CHye 136.2 1008. 6 575. 053 1.676 99
26 3 32-T (513860 C4H0 88. 1 728.1 204. 935 1.333 59
27 3-H 3T C123513 CsH,0 88. 1 741.1 215.284 1. 48599
28 2-F 3L (78831 C4H, 0 74.1 625.2 146. 548 1.173 55
29 2-FSLTNEE (B AK) (78831 C,H,,0 74.1 626. 1 146. 961 1.362 81
30 2- B C110430 C,H,0 114.2 891. 7 367. 493 1.269 12
31 2-BEEA (R AR) 110430 C,H,,0 114.2 892.2 368. 119 1. 64133
32 A 66251 CeH},0 100.2 791. 4 257.217 1.257 11
33 (R IEK) 66251 CeH,,0 100. 2 792.5 258. 470 1.567 96
34 273 il C107879 CsH, 0 86. 1 687.3 173. 147 1.12475
35 2-7C R (R C107879 CsH, 0 86. 1 688. 4 173. 627 1.378 52
36 2 €100527 C,Hs0 106. 1 971.9 507.788 1.156 71
37 B (R AEK) C100527 C,H,0 106. 1 973.5 510. 694 1.477 01
38 B-JE M C127913 CpoHye 136.2 974.9 513.108 1.222 45
39 B-IRM (Z R IK) C127913 CyH 136.2 975.7 514. 451 1.294 37
40 B-IRM (Z R k) C127913 CioHyg 136.2 974. 3 512.033 1. 63979
41 B-TE M (Z B AK) C127913 CyoH 136.2 975.2 513. 645 1.728 05
42 2- 7, Tk -1 -tk 1% whkc (85213225 CeHyNO 111.1 926. 6 428.380 1.13592
43 2-ZBRHE-1-mE IRk ( SR A (85213225 CoH,NO 111.1 926. 1 427. 480 1. 48538
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HiE LN 54.24% o K WE A2 d, AN [) Ak BEZH R
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XFHR4H N 55.31% ,2.0 kV i’ﬂj{] 78.69% ,3.0 kV 41
H93.21% o T3 Ah, X B IR AT — B R, R
Lactobacillus , fff 5 & 23 b b 27.53% . k[ 34 ] #F
G A BRI P i E@H‘Z%fﬁ%iﬁﬁz%?ﬂ%@ﬂﬂ
B ( Lactobacillus sakei) . 2 [l 3L ¥ &
curvatus ) F1 Staphylococcus , Staphylococcus 3 i E. 7

( Lactobacillus
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Tab.4 Alpha diversity index of bacterial
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