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Effects of Variable Temperature and High Humidity Combined
with Low Voltage Electrostatic Field Treatment on Thawing
Effect and Protein Oxidation of Beef
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(1.Institute of Processing of Agricultural Products, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China;
2 Xinjiang Agricultural and Sideline Products Deep Processing Engineering Technology Center, Urumgi 830091, China)

Abstract: This study aimed to optimize a new efficient and safe thawing method for frozen beef, and maintain its sensory
and edible quality. The frozen beef was used for the test material, the traditional low-temperature thawing (4 “C, RH
65%~73%) treatment was set as the control (CK). The treatments were the variable temperature and high humidity (2~6~
2 °C, RH 90%) combined with four different low-voltage electrostatic fields (the distances between the partition plates were
0, 25, 30, and 35 cm, respectively). The thawing effects of variable temperature and high humidity combined with low
voltage electrostatic field (V-L) of the beef were investigated. The influence on the protein oxidation were analyzed on the

basis of screening the appropriate treatment. The results showed that the variable temperature and high humidity combined
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with different low-voltage electrostatic fields had a certain thawing effect, the treatment of 2~6~2 “C, RH 90% combined

with V-L 30 was the best. Compared with CK, the thawing time was shortened by 27.30%, the juice loss rate was reduced

by 25.21%, a” value was increased by 7.75%, and the malondialdehyde content was decreased by 36.17%. It was conducive

to maintain the myofibril structure, significantly slowed down the degree of the protein cross-linking degradation of the

beef, the carbony content was reduced by 50%, the sulfhydryl content was increased by 38.40%, and at the same time, it

inhibited the oxidative denaturation of the beef proteins, enabled it keep a relatively high denaturation temperature and

denaturation enthalpy. The result provides a new idea for the optimization and upgrading of the beef thawing technology in

production, and offers a scientific basis for its application and promotion.

Key words: beef; variable temperature and high humidity combined with low voltage electrostatic field; thawing effect;

microstructure; protein oxidation
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Fig.1 Effect of variable temperature and high humidity
combined with different low-pressure electrostatic field
treatments on total volatile basic nitrogen of beef
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Fig.3 Effect of variable temperature and high humidity
combined with low pressure electrostatic field treatment
on the microstructure of beef thawing

B SEBIR A, a: BORAEEL 4800%; b: HORATEL 13000%,

2.2.2 AR IR PRI e 3 A BT A PR R
FOMSIL S HEAsEm LR A RS T, &%
MRS RN R EE S W2l = A= R EL AT A Y, I B 148k
e HLA A feh i T38RI 386, AHAR M FR L ST i
Ao PR AT A3 S I P S AN s S 1) e, SR
R RO, el & by, AL & I, 2Ry
SRR, RIS 2R PR EL SR AR 0 &
Wi 4 froR, v] LA S, PRI D7 o0t 8 AR
FZMFR B AS[E], V-L 30 By 3L & 24 0.02 pmol/g,
WAL T CK(P<0.05); CK F V-L 30 L& &5
524 1.25 pmol/g A1 1.73 umol/g, — & =2 8] HAA K H:
3225 (P<0.001) . X5 Zhu 58P0 pFSE R S =
AT, W] IV A s = o 2 W 0y | 15 3 A A O A
. WL, V-L 30 &b B AT G %008 2% 4 A 2 AE Ak
Ak

2.2.3 AR i Y U R i A A BHRGT A P i TR A,
HEME R RO EFe | A e b
P ATOKAT, B8 EBTAL T BE AR T A4l
FEIRFHIDRERRER . WA 5 R, V-L 30 i BEH



- 380 - B Tk B4 2026 4F 2 H
L Em [ o
Vo 4 V- 12.5

@ 0.05 + otk \?'0 ] 2 Vg3
El ] 202 2 *

2004t 7 El <

Wﬂ 003 L l - 15 ]]H" E T A

& O = i E e

= o0} 105 . ,

0.01} // 105
0 P pren 0 40 50 60 70 80
o o L (C)
4 AT PR DR A A B PRI _—

S Bl 6 AR G H L Tt 4

2RI

Fig.4 Effect of variable temperature and high humidity
combined with low pressure electrostatic field treatment
on thawing carbonyl and mercapto content of beef
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Fig.6 Effect of variable temperature and high humidity
combined with low-pressure electrostatic field treatment
on protein denaturation of beef thawing
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combined with low pressure electrostatic field treatment
on the secondary structure of beef thawed protein
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