MR ERRH Modern Food Science and Technology 2013, \ol.29, No.12

2E. BA. nisinthEIKAEIGR KN
HMEFETERNMR

HEAL ", TIEER", ERE"T, X, KBS
W ZHRERSBEAMIAZFIR, ITHAIT 212013) (2. 254 R SAE M TE B ITABRFRT S, T

74T 212013) (3. F B RLVURAATFHF %I, L% 100083) (4. i KFHRILF R, iL 744 212013)

HE: AsHiEE (50~100°C). A% (200W, 5~30 min). nisin (100~350 IU/mL) 1R &% 5% % 30T, BkabikH 30 /49
Bk w53 5% RAEE FF0ATH 84T T Ko 2R AU Sobob % R 508 E AL 22T, B A, FHCEAS, BBAA 100 C, 4
FF AT HOYIRE FRAKA 317%; AhkoTE G EBERRALE % 800W, TAESs HIR 10s 69425 032 5, A F i MARFH
ARARF, LABEHTIAN 30 min B, AFEFIBATH 095K G R AN 8.18%; Serkod 237 ILE nisin AL IR, K EARS A R AT,
% nisin 2% A% 350 IU/mL B, #F F AT E G KRY ERAKN 19.21%; et 539 AL FR A ABF . nisin AL 3269 A H 2R LR
B ABE . nisin AILE MR EIHAILE A AR BIF, X5 RO ENNERLE RS . MRRAE, REFRFAGOHARE
AE, mip A FENL, Wobs s B nisin R, AFEFIATH QN Kb I,

KR AEFIATHA; T ES; BE; AF; nisin MEAE; AREg

YERKS: 1673-9078(2013)12-2970-2974

Inactivation of Bacillus subtilis by Pulsed Magnetic Field Combined with

Temperature, Ultrasonic, and Nisin

QIAN Jing-ya?, MA Hai-le'?, LI Shu-jun!®/LIU Bin®, ZHANG Chao*
(1.School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China) (2.Key Lab of Agri-products

Physics Processing, Zhenjiang 212013, China) (3.Chinese Academy of Agricultural Mechanization Sciences, Beijing
100083, China)(4. School of Jingjiang, Jiangsu University, Zhenjiang 212013, China)

Abstract: The effect of pulsed-magnetic field (PMF) with the intensity of 3T and 30 pulses combined with temperature (50~100 C),
ultrasonic (200 W, 5~30 min), and nisin (100~350 IU/mL) on the inactivation of Bacillus. subtilis (B.subtilis) was investigated. The results
showed tha after pretreated by PMPF, the survival'rate decreased with the increase of the temperature, ultrasonic power and the nisin
concentration, and the lowest survival rate (3.17%) was achieved when B. subtilis were treated by PMF followed by the temperature at 100 C.
The survival rate decreased with the the increase of treatment time by ultrasonic and the lowest survival rate of 8.18% was obtained when B.
subtilis were treateded by PMF followed by ultrasonic a the power of 200 W with working time of 5 s and the interval of 10 s for 30 min.
Increase in concentration of nisin led to the reduce of survival rate of B. subtilis. The combined treatments of PMF followed by nisin at 350
IU/mL exhibited a lowest survival rate of 19.21%. The inactivation effect was better when B. subtilis were treated by PMF followed by
temperature, ultrasonic, and nisin than treated by temperature, ulkrasonic, and nisin followed by PMF, which was in agreement with the
phenomenon observed by the SEM. The momphology of B. subtilis changed and the cells shrunk after the combined treatments. T he release of
cytoplasmic contents of B. subtilis occurred after the treatments of PMF followed by nisin.
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Fig.1 The combined effect of pulsed magnetic field and
temperature on the inactivation of Bacillus subtilis
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Fig.2 The combined effect of pulsed magnetic field and

ultrasound on the inactivation of Bacillussubtilis
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Fig.3 The combinedeffectof pulsed magnetic field and nisin on
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Fig.5 Morphology of Bacillus subtilis treated by PMF
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Fig.6 Morphology of Bacillussubtilis treated by PMF.combined
with temperature
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Fig.7 Morphology of Bacillussubtilis treated by PMF combined
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