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Inactivation Mechanism of Salmonella by Atmospheric Gliding Arc Discharge and Its Application in the Preservation of Eggs
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(1. Beijing Laboratory of Food Quality and Safety, College of Food Science and Engineering, Beijing University of Agriculture,
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Pesticides, College of Food Science and Engineering, Beijing University of Agriculture, Beijing 102206, China)

Abstract: In order to retain the freshness and prolong the shelf-life of fresh eggs, a new type of cold sterilization technology
was put forward, namely gliding arc discharge, which can be worked in air environment at room temperature. Firstly,
egg surface was coated with Sa/monella suspension and transported through plasma discharge plume at a certain speed of
self-spinning to inactivate the surface bacteria, part of which was sampled to investigate its inactivated mechanism and the
remaining treated eggs were stored in a sealed environment at 37 ‘C to assess the impact of this air discharge plasma on
egg quality by measuring the mass loss rate and Haugh unit (HU). The results of scanning electron microscopy (SEM) and
extracellular protein concentration analysis indicate that atmospheric gliding arc discharge technique could have an effective
etching effect on Salmonella, leading to cell membrane disruption and leakage of intracellular proteins of Salmonella.
Meanwhile, the egg quality measurements showed that the atmospheric gliding arc discharge could maintain the freshness of
eggs to a certain extent.
Key words: atmospheric gliding arc discharge; fresh eggs; preservation; inactivation; Salmonella
DOI:10.7506/spkx1002-6630-201709021
&K 5 TS253 SCERbR SRS A SCEHS: 1002-6630 (2017) 09-0133-05
E[BE S
ARFIE, Zee, IR, S KU BB YD 1 B A KIS LR B AE XS 3 ORI o (R LT (D], B R RS2, 2017, 38(9):
133-137. DOI:10.7506/spkx1002-6630-201709021.  http://www.spkx.net.cn
ZHU Lihua, LI Yan, TONG Qigen, et al. Inactivation mechanism of Salmonella by atmospheric gliding arc discharge
and its application in the preservation of eggs[J]. Food Science, 2017, 38(9): 133-137. (in Chinese with English abstract)
DOI:10.7506/spkx1002-6630-201709021.  http://www.spkx.net.cn

Weks H . 2016-11-02

HEWH: bR T AFRASEAFRERIE (pxm2014-014207-0000029) ; JLHUR B H FAHERSTH ;

KA FLITRITEETTH (14ZK006)
fEE R KA (1991—) , L, SEBEE, HHTE7 RO Sl TR TR . E-mail: 15210378619@163.com
FEEE Phag (1982—) , 5, YR, Ak, BRSOV R TR . E-mail: aosdf2@163.com




134 2017, Vol.38, No.09

B5oiltl F

AR PR S 2R A 7 B 20 104E /2 7637 ti K &
2014412 89375 t, —HE LFEHA, HHEOH G HR
M. RHFR, X538 E SR P AR UE R B,
Har iy bxt e e & 8A — N g — ol WA, =
IR — B KA Ak B A TR IR S IR LN s B e, H
RETE G EE B8 W EE L2 FE A AT W, B EE R
oty AR Y 2l i B e S ALE NN R, SRR IR
T, [FIE2 fE E N AR . AR T I A A o A B M 3T
g Hhgsin, WEEKRESYPEN&GEE N POES
oh, (R NRIEMEERSF Mt RESR =4
FAERRIANEL) T S L A, TR
FRL. SRR SRR, iEARBEAGE
Ty P DR T A M A {3 2 AR 5% s £ i ok
E, NAGERIIATIHE KA, feRESER T
b, FREE,

EA, BT A B 2 T A7 78 (AR 95 G il i, R
FH B RE J5 iR 28R R T (BT RE SRS R
HHE AR, MRS AR, Rk, Bk A R R
Jiik, BTXGEANEH G, AR A R E R
B HEERE BRI g, X
TEBHRE A, (BT — e . AR
BRI 2 BN 2R it 0 SRR L RS s R R R B AR
P, TEEAN R — MM, (H7ERE b
W= TEB B, e LA IR A s AL
B RAETRE Hi s . ST FRREREARIA
B, B THREAE N — MR RAR . S EEARTE20
2090 AR B o S Es TUAR R T RE S AT ORISR M
ek 5L 4% 2 THT OB A A R T A R A S, fE R 2R
. A HEEASAA TN AR, X
T AR A E S TE KR 1R R s A S i B R A7, i
T 35 7R VR % S e g 2 B R

A FERR X T LA 2R B R R —— KA 39Uk
FRARK B RS BRI 70T T IR T KR, 0TEH KK
5B, E T BB S AN AR R SR I
IIMTECOR B, R R AA R AT (Haugh
unit, HUD) SRVP RSB AR R RS B T 52 . R 9T
SERR R ZHATE & S K ISR T IR T ] o

1 MWHEHEL

1.1 MRS

G At EMNAEERBETWEEMRL WITKE
(CICC22956) F ] T Ak A 0 P DR B s
AALEN (o dral) bRt ) BRERE bR
HRAEFARA R TE AT Oxoid A IR, BERRZ R
erhigEl (b)) HEEBHEARA R TR AT
af) | kTR EAERERAERA A

12 X5

KATEHRE AR E SRS TR
Be iR s E bl SW-CI-IFDASGES TAEG 750
R ARG AR, SN200B KM EUEHER
A MRAR; DHP-500MU R I54  RET IR
AR AT s MP50028Y 0 #7 RF iR F1EFR
AU E R AT, TGL-16GH &R EBLLHL  WirILAE
SEAUBRA IR AT, VED-21SHUA G TR LEEFERE
brRAGARAF; SUSOIOBYHE P K3E (h
E) Bl s B IRA T, 722N0] W6t Ei Ll
ERMX A B R AT PR A ORKA EA-014 5 i 20 Hr X
e KA IR B R AR A .
1.3 ik
1.3.1 KA =4

KA ETH B FEH A PATH Bk (KA
95 mm. HA4 mm) Fl— AL ek B IRA R, 1T
Ne PIHERIEIEEA2~5 cm, HJFAIZN10 kHz, HIEN
3~6KkV.o 2T W B TR E N A 2 TR R A HL
TEREE B T FEREE—MEER b, kikws
—ANREE S, A3 B ] DUTE i A 1Y) [ ) e o 5K
G FR X, #E100 mm X 50 mmf#) X 35 4 SEF360°
oW 1 5 R Sl R (Bl L NS S
i V8 GNP ESTIVNE e RN

AR

[ELR
gz L9

WA | e J=.
T 5 T iy
\V y

M1 RSESIMHBRRERERE

Fig.1  Schematic diagram of atmospheric gliding arc discharge equipment
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Fig.2  Total number of Salmonella bacteria as a function of treatment time
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