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Abstract: Inactivation of dynamic ulkra-high pressure (DUHP) combined with dimethy| carbonate (DMDC) on E. Coli, Saccharomyces
cerevisiae and Leuconostoc mesenteroides in model juices were investigated. The results showed tha the effect of DUHP on inactivation of
three strains in model juices gradually increased as the pressure increased (p<0.05). UHP had the best sterilization effect on E. Coli under the
same pressure. But even under the pressure of 100:MPa, the reduction of E. Coli was not more than 1.2 Lg cycles. After 250 mg/L DMDC was
added to the model juices, E. Coli and Saccharomyces cerevisiae were completely inactivation after 2 h, while Leuconostoc mesenteroides only
decreased 1.7 Lg cycles. No significant reduction was displayed as treatment time increassed. DUHP combined with DMDC showed a
significantly synergistic effect on the inactivation of Leuconostoc mesenteroides (p<0.05), and its sterilization effedt was affected by the
sequence of DM DC addition.
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by DUHP
HEABEE S IMPa  #AHBEIC  HAHBE/C
40 25 32415
60 25 37413
80 25 42417
100 25 4741.9

TESASHE =R A, BT PRk AE B, 4
S5 RPN S IR VIR PR oAb B 7 ) 3 T B S
THE (R 1) . 1E 100 MPa [IEh AH kAR R, B
PRI HRE M 25 C B T 47 °C, XANEE—M
AR A R B ER, Bk, BiR=Fh
PhERIT A B AU T EE 2 f T Bl e R ) e B
FIAER S8, BRI, M Em RAabEE
& /748 %] 200 MPa £ % 300 MPa, H& FHAC R AE &
E¥m, HEEFEeE B ERWEET SR
60~70 ‘C LA_E[8-190, X}, 100 MPa LA LI shas it Ik
AEERR, —M% T2 PR A 5 B R3S o I
RN E .

2.2 #4h DMDC X ARBURIT F = Mk Bk ig %

ELEREES

7] S RIS YL B AL SR (25 °C) HRENin 250
mg/L DMDC &, =FhHkiiki5 4 b Pt 2o 2240 0
K 2. B2 7%, 40 DMDC G, LR o =Fb

2407



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.10

PRbT5 A I B ol IR, P ERINEEREAE] 0.5 h
WO & 5E A8gE, I HEN I DMDC 2 h J5 KIAT i th
CaeH B, 5HEMPEHL, R RERE
Xf DMDC I HB sz 1%, ¥s i DMDC 2 h J&,
JARECIRBA SRk I R P T 1.7 A4, DMDC st =Fh
PRG54 TR R B ) St 2R R B U 12 e,

7N DMDC 2 h &, AAUSE VT BB IR B B 2k 1 ) £
BRI E R (p>0.05) . DMDC & —F R 535
AR, wmEER R, felaR s B i JeEE 1)
2R O, RIS B e S SR kel e — L)
JORR A S NI B fife o BEAE AN A TRIFRT e, READLIR v
H1 DMDC A FEIZ TR, oA BRSCRg T B 61,

FBEEHE] b
it | 2 j 4 5 6
U 8
s 1|| " - L
- \ Ty — ik
L f B
- - i —-a— I .-M_H e
1) —e— (LM fif
ol o AR e 5K
5 | e
& ey % 3 st 1

2 DMDC I BB R ISR 1 HA Zrh B9 = Fpbk A5 B AIFZ 0
Fig.2 Effect of time on inactivation of three strains in model
juice by DMDC

W7t CE R W], DMDC ¥R &2 fom HoR 14k
R, B8% DMDC HIAsInE fusgm, FHXrsgemnss
BRI R S . (HRARZEE CRAEHRED XHR
R DMDC s I Ptk OBR Bbn i, — A
FCVFlE 250 mg/LMS, Ei T FEA W5 AR
Jin 250 mg/L 1] DMDC M LUK iz DR B ER B A 2505
K, ALEN DMDC S5 Al — LedE sk B R ]
(EIEP

2.3 DMDC Fkazh A m Ed R+ =

B TR WA A R

B IR, BECIREA SR ER BT DMDC A
BNAS R RS R BRI TS P, LA eI 2K
Ao Ko AR =FhPkigs G LR VT4 DMDC

(250 mg/L) A ZhAS i FEAC FERS , Bl G2 H =
JEACFRIE JI38n,  Fox Rz SRtk A R 1RR B 1E
3R, HERIUH B BRI AUER (B D
—UERFEIN, RV A S e A B S H
Y A R4 g Vs i AE ARk, TTRERE AT —
S R B AR 103 N 1A B {H DMDC 53l m

2408

TR P IR BB AT TE 70— B e, ol
T DMDC b AR EE FIA T BH BRSO fE],
TEFARIRALEE SRR HOK AT R
i3

FE 7 ¢ MPa

Sk 10Ky
T

Lgs

'T-f!l!FJ.‘s‘!Df"l;l:.i'I!
4 o IR LR o £ R B R
] a
G S —
| = mmts g b
3 DMDC B & mh7S i s X A B AKX BR 2B BR BRI O 520
Fig.3 Effect of DUHP combinedwith DMDCon inactivation of
leuconstoc mesenteroides

E: EPTAALIE s DMDC 2h & BB bk X T H
B E Fxt i, AW S8R T4 &R 0.06 KF ey £ 7K
H B RF MK, REFHRT 0.05 KF LE FXB| B HHK

WFF R, DMDC B It %f DMDC Bk
HANASE SRR RO PR sgm (B 3) o M
K3 Al LA, EAHIR I8h A m s AR 70, 4b
73 2 GRS DMDC Ja SZRIRFH s e AL 2D
3% BSCR LN 5 T L e PR LB D70, P RE
FAEACHE IR () A HE SRS T DMDC 515445
TR R MR A, —LeR R, /£ DMDC 4
PRIIE], AR ERERG N DMDC 515 4L Bt H
() SOE R, AH WK i DMDC (173 fisd 2. AL,
MR BT i A RE St DMDC HYSEBRA WRUR
— AN DMDC e, S il BEORHF7E 30 'C LA
L FEARER T2 T, TR SO S N Al
FEAERE] i, R T DMDC S5 REE R 1 1R
WA, B2 T8 DMDC o fiindh, (HARTR
BRI R RS 25 °C, AL SERR AR SR
Frd . AT 1 AabeE 7 3, fEAH EI )
AHEELEEN T, WERREICRZERANL &

(p>0.05) -

3 4hig

3.1 FUPEASHE T = APk TS Y v AR B AR
B R i 3 5k, EAH R AR ) R, 3
X KA B PR R I i, BRI R RE IR, T R
B ER ok B U e B0OE, (HORBIMEE R KRR I R
100MPa ZbFE T, KAt AT B 1.2 N0 3.




M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.10

3.2 HME N 250 mg/L 1) DMDC J&, B =
ek 5 75 % BT P 5B R o, G PR RV TR BEAS B
0.5h L& T AL, H AN DMDC 2 h J& Kk
WEEEHBIE. SHEWFREAAMHELL, BRI
PRBA X DMDC R332 1, ¥ DMDC 2 h
Jo . BRI B BREE RIS T 1.7 A4k
3.3 DMDC 53l m Bt BB 1 A ) Bz R B
BORR R R B AR B A R W R BG R R
(p<0.05) . B ZhAE SR E R, Ky
DMDC ) #ip [FJ38 2 F A B s (p<0.05) » FF H.,
DMDC 55l 8 ey He 46 5 A0 IR 6 i JERtR B e
PR B B0 2% B SR A

P E B3

[1] Moody G, Marx A, BermUdez-Aguirre D. A comparative
study on the structure of Saccharomyces cerevisiae under
nonthermal technologies: High hydrostatic pressure, pulsed
electric fields and thermo-sonication [J]. International Journal
of Food Microbiology, 2011, 151(3): 327-337

[2] Fimst, A a5 e R K AR S s 7 []. 30
& EHE,2007,23(2):20-22
XiaYJ,LiZY,BoCZ, et al. Experimental Investigation of
the Ultra-high Pressure Sterilization [J]. Modem Food
Science and Technology, 2007, 23(2):20-22

[81  XURGEE, N R A, A6 v SR ik ot L BORAE it I A
) R T 983 0] £ 5 R 1 1M, 2010, 36(4):138-141
Liu F X, Sun J X, LiJ, e al. Review on Novel Application of
Pulsed Electric Fields in Food Processing [J]. Food and
Fermentation Industries, 2010, 36(4): 138-141

[4] XISCE NN, e B A5 AR ARAE £ i
A i B AU ] & D kAR, 2011,32(12):509-512
Liu W Y, Huang L Y, Lu X M, et al. Research of the
Application of Dense Phase Carbon Dioxide in Food
Processing [J]. Science and Technology of Food Industry,
2011,32(12):509-512

[5] Costa A, Barata A, Malfeito-Ferreira M, et al. Evaluation of
the Inhibitory Effect of Dimethyl Dicarbonate (DMDC)
Against Wine Microorganisms [J]. Intemational Journal of
Food Microbiology, 2008, 25: 422-427

[6] Basaran-Akgul N, Churey JJ, Basaran P, et al. Inactivation of
different strains of Escherichia coli O157:H7 in various apple

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

ciders treated with dimethy| dicarbonate (DMDC) and sulfur
dioxide (SO2) & an altemative method [J]. International
Journal of Food Microbiology, 2009, 26: 8-15

Campos F P, Cristianini M. Inactivation of Saccharomyces
cerevisiae and Lactobacillus plantarum in orange juice using
ultra high-pressure homogenization [J]. Food Science and
Emerging Technologies, 2007, 8(2):226-229

Alline A L, et al. Ultra-high pressure homogenizaion
treatment combined with lysozyme ' for controlling
Lactobacillus brevis contamination in~model system [J].
Innovative Food Science and Emerging Technologies, 2008,
9: 265-271

Bevilacqua A, et-al. Use of natural antimicrobials and high
pressure homogenization to ‘control the / growth of
Saccharomyces bayanus in gple juice<[J]. Food Control,
2012,24:109-115

Panchalee P T, et al. Inactivation of Escherichia ooli and
Listeria innocua in gople and carrot juices using high
pressure homogenization and nisin [J]. International Journal
of Food Microbiology, 2009, 129: 316-320

NG X S AR e S R B R A
Staphylococcus aureus 15631 772~ BERF 78 [I] AR & RH,
2013,29(3):463-466

Wang X Q, Liu Z Y, Yu Y S, e al. Photodynamic
Sterilization of Staphylococcus Aureus in Liquid Food by
Na-Chlorophyllin [J]. Modern Food Science and Technology,
2013, 29(3): 463-466

Stephanie B, Juergen B, Peter E. Can Protein Functionalities
be Enhanced by High-pressure Homogenization ?-A Study
on Functional Properties of Lupin Proteins [J]. Joumal of
Food Science, 2011, 1: 1359- 1366

Willams R C, Sumner S S, Golden D A. Inactivation of
Escherichia coli 0157:H7 and Salmonella in apple cider and
orange juice treated with combinations of ozone dimethyl
dicarbonate and hydrogen peroxide [J]. Journal of Food
Science, 2005, 70: 197-201

A [N RN [ [ SRR B e 4 [ SR AN 77
A8 AR AE[S]. AL 3 AR H AR A, 2011

The national standard of the people's Republic of China The
national food safety standards of food additive use standard
[S]. Beijing: Chinastandard publishinghouse, 2011

2409



