MR ERRH Modern Food Science and Technology 2014, Vol.30, No.9

MR 2R E K rh B E A IRR S

#iepe, TE, UF
(THhRFEMEREIEFIRR, FHKA 130022)

FE: H THHMEFREAEHIRYRE SEERRE, sHRWE. BHE, 2325 555598 E AL &
EARE KT AT . AL ERARERZON T E L T A KA, & G5 A= DNA 498k BAL AR A f 695 &R HITN R,
B &R RTF H AR MR ARG 2 BT A T AR S WIE . SR AW 5HELREMRS eidart, ok 2
BEWA RIS I K, MEEEMEHEAL, FOA. DNA SULA i WA M Sk 25 S, HYARR BT ARA I B 49
GEERTRE, ZFEIEF FEIFERZE. RARTHIHUELN, HELRENE L ERTHHBE ZFER, AREZNEHE
FaF RS H LR @ -, IR T R B A%, SRR ER TN st 8%, LAREA I T gl —
7R HIRAE A

KR ROk AW 2R BE, AREA JFRER

YERS: 1673-9078(2014)9-96-101 DOI: 10.13982/j.mfst. 1673-9078.2014.09.017
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Abstract: In order to discuss the presence of non-thermal effect during the process of killing molds in corn by microwave treatment,
growth situation of Aspergillus funigatus, Aspergillus niger, Penicillium chrysogenum and Penicillium citrinum before and after microwave
treatment were studied. The growth models of molds were established through the determination of mold growth amount, the absorbance values
of protein and DNA, the permeability of electrolyte, and-momphological changes of A niger spore and situation of exudates were observed by
atomic force microscope (AFM). Results showed that the lag phases of four kinds of molds became longer, population capacities lessened, and
absorbance values of protein and DNA largened after microwave treatment, compared with water bath heating at the same temperature. It was
indicated that more damages in molds occurred by microwave than water bath, suggesting non-thermal effects existed in the process of
microwave sterilization. AFM examination showed tha the morphology of A. niger spores’ before and after microwave treatment was quite
different. The form of spores wasfull and the surface was relatively smooth before the microwave treatment, but they shrinked after the
microwave treatment. More cellular content overflowed after microwave treatment, which proved that microwave treatment had damage effect
on cell membrane of molds.
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Fig. 1 Effect of mold growth by microwave treatment
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Table 1 Simulation equation parameter of molds growth model
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Fig.3 Absorbance value of molds protein
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Fig.7 The situation of A. nigers spore content seeping

i CARBA AT d-RORAL G .

R 756 B L SR I, Toleipl b ] g R
B THIEE B -FH, Ak, kst s
FRARARZL, RIEARBOR, AR R TRupot B
i 2 A0 A AH OB EC R B VR, AT 2502 L P
Yittis i, 1X 55 A5 . DNA IR AR DA R i
BiERER .

3 g

WP I A ER SR AT ERTT, DAARAREEAN 50°C 7K
TR AL FRAYOGT IR, 43 0 DUMP B TR AT 1 AR AR A Tt
M€ FE L1 DNA FEE BB EEE . FURT )
BB, WE T R A AT R ) R
ML, 1FHEL N4
3.1 EIE XY AR B ) A BRI mT A, R R )
R A IR A B DY T 5 T A1 1A AR G35 o) A
M, HEMAE, R 2R, (HEEE RN
TN BB AR T K, U B e % 2 i 7
(IR IR FH B SN A MEATAE AR 5
3.2 EI AT AU I, EARZKI TR
A PR A HIRIER, (HIER BB, FIRIKIH
TEAE Logistic AR, fEIELEHTI . X EOH AR E
W, (AR EAE, Wi IG, MR AN
P A TR G RIC RIS, DR R 1)
TEF WA KT A AER s [RIBSFh T 2890 1 R AE A



MR ERRH Modern Food Science and Technology 2014, Vol.30, No.9

TR

3.3 JEI N R 7K Ak B I IS A B A R AR
FIBT . RBRIBOCEE A DA S R il e, R = e
B R 5 o 20 B, 8 A A ) s 1 R AR A
2k T 2P YA S R, L AR X A PRUES A A E
KT K

3.4 FIHJET 1 AT 2 il B A0 - A 3 SIS R O
S SR B, TR P S R B TR A K A3,
WIS, 5 R SR E S 2

HE Lk
[1] M F 2 B A AR T BR M]. A6 5T BEEHR SCk H
fii#t,2005

XU Huai-de, WANG Yun-yang. Novel Technology of
Sterilization for food [M]. Beijing, Scientific and Technical
Documentation Press, 2005

[2] Salazar-Gonzdez C, San Mart n-Gonzdez M F, Lgpez-Malo
A, ¢ al. Recent studies related to microwave processing of
fluid foods [J]. Food and Bioprocess Technology, 2012, 5(1):
31-46

[3] Stephen N M, Shakila R J, Jeyasekaran G, et al. Effect of
different types of hea processing on chemical changes in
tuna [J]. Journal of Food Science and Technology, 2010,
47(2):174-181

[4] Vadivambal R, Jayas D S. Non-uniform temperature
distribution during microwave heating of food materials-A
review [J]. Food and Bioprocess Technology, 2010, 3(2):
161-171

[5] Chandrasekaran S, Ramanathan S, Basak T. M icrowave food
processing-A review [J]. Food Research International, 2013,
52(1): 243-261

[6] ZF /b GO i LA B AR AL RS SO R 1
A 10 e R K 24 SRR 42,2006, 32(6): 1219-
1222
LI Jian-zhong. Non-thermal biological effect of microwave
on food microorganism and technology of microwave
sterilization/ [J]. Joumal of Southwest University for
Nationalities: Natural Science Edition, 2006, 32(6): 1219-
1222

[7]1 Zielinski M, Ciesiekki S, Cydzik-Kwiatkowska A, et al.

(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

Influence of microwave radiation on bacerial community
structure in biofilm [J]. Process Biochemistry, 2007, 42(8):
1250-1253

Fang Y, Huang W, Xia Y. Consecutive microwave irradiation
induced substrate inhibition on the enzymatic esterification
[J]. Process Biochemistry, 2008, 43(3): 306-310.

B, H AR SRR, 55 L AEAR ORI R T BT 7T 0],
A& SR, 2010,26(3):260-266

WANG Ping, XIAO Geng-sheng, ZHANG You-sheng, €t al.
Disinfection of floral herbal tea using microwave [J]. Modern
Food Science and Technology, 2010, 26(3): 260-266
Vardaxis N J, Hoogeveen M M, Boon M E;et.al. Sporicidal
activity of chemical and physical tissue fixation methods [J].
British M edical Journal, 1997, 50(5): 429-433

Laurence J A, French P'W, Lindner R.A, ¢ al. Biological
effects of electromagnetic fields-mechanisms for the effects
of puked microwave radiation on protein conformation [J].
Journal of Theoretical Biology, 2000,206(2): 291-298.
Shenga E, Singh R P, Yadav A S. Effect of pasteurization of
shell egg on its quality characteristics under ambient storage
[J]. Journal .of Food Science and Technology, 2010, 47(4):
420-425

Giuliani R, Bevilacqua A, Corbo M R, et al. Use of
microwave processing to reduce the initial contamination by
Alicyclobacillus acidoterrestris in a cream of asparagus and
effect of the treatment on the lipid fraction [J]. Innovative
Food Science & Emerging Technologies, 2010, 11(2): 328-
334

TR PH, T RS AL S R K oK R R 2R I].
£ Tk RHY,2014,35(1):181-185.

XU Yanyang, YU Jing, ZHU Zhi-hong, et al. Process
optimization of Killing Aspergillus ninger isolated from corn
by microwave treatment [J]. Science and Technology of Food
Industry, 2014,35(1): 181-185

T Ak, 2 A R R OB T T 2T FE ).
PR A iRz, 2013,29(5):1093-1095

XIAO Nan, HE Jian-mei, LI Ting, e al. Microwave
sterilization of Sanhuali cake [J]. M odern Food Science and
Technology, 2013, 29(5): 1093-1095

101



