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# E. N THITEZE CO, (dense phase carbon dioxide, DPCD) X 7K i J& WO ) A B AR AINLH],  PA—kk
FLEEXTHRE A TS MR (Chryseobacterium sp. LN 1) NWEFEHS, W97 T DPCD AR (30~55°C). JE N (5~
25 MPa). I (5~60 min) YRR RN, 44T T DPCD A a7 G 1% A B A1k, 458K DPCD
WA B RESOR, WET A IR SIS AR S R AR, i IR 5 CO, BRI F CO, 11
REHRAF. M7E 45°C 15 MPa F1 55°C 15 MPa T AP &% 30 min B, B SHESEE TR S MXEG HBHw
I pH {ELA\ 6.97 237 T R4S 5.58 1 5.56; 41 L #h 2 14 H d5e W 1) 78.69 pg/mL 43 3B 4 151.91 F1 157.40 pg/mL, 200~
800 nm ¥t [l P4 RO RE (3G K, IX $E ] DPCD Ab 2R 0 T S MRz v, 3 i P9 B 1 TR it s s mToy
PR FHANYE P 2 1 ) FRLK L% e A2 84k, Ui B DPCD ALBR B J5 T Chryseobacterium sp. LV1 IR AR, [
IR AEME Rt SILBRRACHHAH I 14 FPEESS; (HAR S DNA [ M#. Kk, DPCD AbBE S ILEE
APE BRI A T B R AR E BRI 2 — ., BFIT4E A4 DPCD BUARLESHIR N T o i 3 425 2% .
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/5% & CO, (dense phase carbon dioxide, DPCD)
JE— P R AERCR R . HAT, % DPCD AW
(I % =B KT (Escherichia coli) '),
VWK (Salmonella typhimurium) &8, 2= e 5
( Listeria monocytogenes ) (101 G 37 0 %5 % 1K
(Staphylococcus aureus) M VEETYEVEER 1 K 40 #
U R S IR AR ) R E TR
BRI A E ) —— OB o b LI 2 28I
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WARR, HA G wE (Chryseobacterium) 5T
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PR e R OB A DR R AR AR IR EE L RS
Ao 0 A R PR AN A A AR AR R 22 57 o AR
PREVR LA AT TR, R IR LI 6 R A R i
J& ( Pseudomonas ) -+ A 31 I J&
(Acinetobacter)  WATH & (Flavobacterium) -
7 FCIC & (Shewanella) %47 o0 W QR
(Moraxella) “F"8, Hiil, WA DPCD /K
7 it TR OB B AR ) L TR . 6T LK
PR E LA OB, a0 AN BRI I L AR K 2
AR, AN T80 ik B v AR B 3 K R
WA 5t AR R B E HE U 48R, DPCD AMY
7 BN KR b BB TR, 6 T MO A R 1% B AR
UFIECAR o ASEE % A A DPCD SE8L 1
S5t P2 XA 10 A% B 2 VR 2 Py A A Bl 1 At 4 12,
FRREM T ESHAT TR st — P8
R B COy X 7K 77 it 55 BT 11 3% B 2 SR R L
i, A ST CA—FR AL G 0 I o 23 4 78 T e
(Chryseobacterium sp. LV1) & HErfEY), W5
DPCD (WA W2, 404t DPCD 4b # i J5 AHE AL
P AR, W15 R DPCD A # L, iy DPCD
e ARAE K F= o0 b B R R it 5 %
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1 #MR5AE

1.1 w8

B Fl: Chryseobacterium sp. LV1 B ZRiFE KR
SRR B . REAEREIR 40 BEATIR,
MM BEIEIRT OO, LS, ik,

FZAF: PBRIH SR, EREREE TR
Bl 5 22 75 Folin-My ik 7l &5 06 A6 5t i [ 2 2K A=)
ARG TATE A7 ; SDS-PAGE idH| &y T3 5K
ARG APT ZYM W32 [ A= ps FL 35 00
Ao NN DNA PR BRI G T M 4R
BRI AT BRI T8 2 RAEDEAR
WEGTHT: CO, (4l 99.9%) MyT 44 <), H
(RESIB S T S
1.2 NF5EE

HA221-50-10-C TSI A s (el it i
REERAMWATD 3 SW-CJ2F HhiF T4EG (Ligs
SRR AR BT 3% 5 YXQ-LS-18SI &=k ikK
PR CEIRRRASIOAT R A ST % 45 ) 5 SLI-700
Bl (LR B TR AR 5 UV-2550 4540n]
WA EETE (HAEHE) 5 PHS-3C ZU% pH
CERERACEST )+ CR22G I mid A B LML (H
AHIATE]D 5 UX2200H HLFHERLART CHARHED 5
DYCZ-24DN YRR RO B HL vk A (b atos— 108
J7) 5 EPS-601 HLyK{X (3E[H GE A7) ; 5417R %
YEOHL ([ Eppendorf 247]) ; DYCP-31CN #
BUIRFEACT LKA CAERN—XES) D o
1.3 RWHZE
13,1 AKdxegnz

¥ Chryseobacterium sp. LV1 A2 F2 K%
Rk CGEAMFE 10g/L, 4 3.0g/L, &tk
5.0 g/L) 5 12 h JEICE T 4CHRAE. B 1 mL
FIREFFROINN 500 mL E 37 AR SR L
(36+1) °C, 200 r/min fE %5555, 6% 1 h BUH 3 mL
ERFRWUE T 4°CUKAR W ARAT, 24 h J51E 600 nm AbAS:
MWW SEEME. ZAXER 0 18 .
Chryseobacterium sp. LV1 FI/ERK HE WK 1, 1B
FEW GG IR R N FREUE K, JFE 9h G
IEFFE W, 600 nm ALFIOGEEE A 1.5,
1.3.2 BAROHE

R HEA S (4,=600 nm 4 1.50+£0.20)
H] Chryseobacterium sp. LV1 Y32 5L, 7E 4°C
6 500 r/min &0 10 min, FR& LIS, BT R A
T KR P B IR Sh g2 vl (0.27 g/ KH,POy,
0.2 g/L KCI, 8 g/L NaCl, 1.42 g/L Na,HPO,, pH 1
=7.0) L) 4°C 6500 r/min 5.0 10 min,
SRt 2 IR P A . HEAE 800~200 nm idE

ATEAN- 0] W4, 78 415 nm &b Chryseobacterium
sp. LV A HF 4E W o i, H B 4 1 v 6 Bl
10°CFU/ML, WL 3.5, KRB L
WA 20 mL ', R4 SmL, 4CHE, BRI
BB R AL B 5E

e W HE{Y Absorbance value

o s o 15 2 25
IFfii] Time/h
B 1 ZHRADF Chryseobacterium sp. LV1 A ¥ ¥ £ (36£1)C
Fig.1 Growth curve of Chryseobacterium sp. LV1 at
(36£1)C in nutrient broth

a3 32

1.3.3 mEEHKGNT

Ji2 1 bR UE GB/T 4789.2-2010 $14712%,
1.3.4 ZHBE O,

FaRRE T 20 mL LHERE Y, H T DPCD &
i, [ &zt DPCD AbFEIEAFE S % SCik[26], H
PRAnR s WIS TFARIT, T 5EFT TR HIA A HIE L,
VB ARSI TR . Ab A N AR T5% K0k
HEER LW, WA WS AL,
B, PR REIEREFEAN CO, A, #iE ) BT 2T
WSy, KPR, BB O],
AEFFACBESE IO D RIS, i A A B — B ]
s ERIFEEE TAEG RIS, SRR — kA
H, TR 0. s R BORS R B 40 )
J&+0.4 MPa #1+0.5°C .
1.3.5 DPCD % & iX¥i%t

DPCD ) 7% B 20 R CAAE W R B X 4 (-l
(N/No) » N, R 540 248, CFU/mL; Ny
FORVITRAN B BB, CFUML) £k, HEMINEL
FEHLEE (30~55C) | J£7) (5~25MPa) . i[A] (5~
60 min) . A W5 DPCD AbFH X T mvk B AL 1 S5
(K520, DPCD AbBE4MHS HRTIIM A 5>,
WEMN: 45CH 15MPa FALH 30 min; 55°C Al
15 MPa AL 30 min; %A ARACH AR 55°C
J£77 0.1 MPa 2541 N AEARBEZE TP AR KF 30 min.
1.3.6 & pl /AmE

B pH T .
1.3.7 BT A KA

BEIRAE 200~800 nm HEATEE4M-1] WotHH;
FRIRZE 4°C10 000 t/min Z:0> 10 min J5&, BRI
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B A 4H AN, 76 200~400 nm ABBEA T4 614 .
1.3.8 JRih&Ea e e)nE

P 1.3.7 T A M AT B 1 IS = AT
K Lowry ¥EP7, DU 035 88 (14 g bRt o
1.3.9 & & /R SDS-PAGE .k

FEZ 4°C 10 000 r/min 250 10 min Ji7, HX
AT BIF T 7VA 19 0.05 mol/L Tris-HC1 (pH
7.2) SR, -20°C R B RBLITFRE T A AL 5
R, 4°C 12000 t/min &0 30 min, 5 EE R
STNTTE R . PIETFEL 0.05 mol/L Tris-HCI
(pH 1 7.2) ZEhBhk 2 W, B0t £
B A AN B Rk b R I e kAT
SDS-PAGE 4347, % Laemmli 2528177 1 3R b
ek, SRR BN 5%, 3y BRI Sy
Bl 12%.
1.3.10 B&iEor

Chryseobacterium sp. LV1 B 5347 % H A4
Mg LR N ] APT ZYM 2 5 f il ) S BEA T A
API AYM 3l 540 ] LR G AP LA 5T 19 iy
M3EPE, X 19 PhEFEEE 5 KBS, 40l Ba/K g
B 3 P KBS 3 P BRI 2 Bl B
58 Bl BEIREEIS 3 FP (R D o Fit RN E:
PRt LR B R AT 08T, FH 0~5 ik
BT AH I IR LR
1.3.11 BgEstR Bk

Chryseobacterium sp. LV1 DNA X 4l # 3 A
41 DNA PRs O G AT 30 X $2HU 1) DNA
AT IR HAE IS FEIK, B S ul 2lALTY) DNA FE S
it 5 ul 6x EREZEPMP (30% H i, 0.25% — FK
T FF, 0.25%IRMEy i) 1, HIkCRH 1.5%50 b
(0.5 pg/mL WA L5, 71 TBE(8.9 mmol Tris-
2, 2.5 mmol EDTA, pH 1l 8.3) ZZp ity
Hivko 100 V HLIK 1 h, “RAMT RS,
1.3.12  ZkdBab3

AR ER 3 R, HIEH MeantS.D.KIR;
7774538 (ANOVA) Fl Tukey’s HSD % & L H
IMP 7.0 A5 01, 27K A p<0.05.

2 HRSIE

2.1 DPCD ¥t Chryseobacterium sp. LN1 BIFRE R

M2 ATUAE H, B3GR, T el Ak
AR FR I (] #S GE 1455 DPCD X% Chryseobacterium sp.
LV1 PR WEL® i, ST Co,
TERAS T IR R SO R L, iR,
BEEWOR, VSRR R SO R B B, BaE it
NN B & B A pH BT B A5 B 40 H P AH
S5y, SEEMEYRE TP (A

RO TFA L B R ) B3 KT G FRIEK, 2 COL 7R
B R PR E TR, iR, AR
R BARE, T, COL ¥ HEERI R, 1%
AV R R ) g O, R G siE Nl
P, M P E A AE TP, S35 1 o 45°C R
J£ 7320 105 154 20, 25 MPa i}, Chryseobacterium
sp. LV % SEIIRE TR 5 0 Salifi
AEBE (fIKT 55°C) R HRAL TRV BBk A ] WAz AL,
M4 I8 15 MPa I, iR FEEETF &, xS
IR FE. JEH, B R LE 300~600 MPa Ji )R
Ao BATR AT (AR B AP, H, 8T COo,
4T, Al 5K R A AR MR R A 5
Ky IIE COy o3 RN 23 i Chryseobacterium
sp. LVI BULHCHE R 3 .

a1k F}) Pressure/MPa

{35 —O—1

'
(%]

A 1g(NIN,)

30 40 50 60

0 10 20 3
B Time/min

a. JkJj45C
a. Pressure 45°C

0 O—Owy—O0—0—

L —{J— 15 MPa,30 min
—(— 0.1 MPa,30 min

A EHE 1NN

—5 1 1 1 1 1 1 ]
25 30 35 40 45 50 55 60
iIE Temperature/ C
b. ¥
b. Temperature
e N RIS AR AL No RORHIAA 2 P AL
Note: N, is the total number of bacteria after treatment, N, is the total
number of bacteria in the initial.

B2 ZHEE CO,5F Chryseobacterium sp. LV1 83 8 2R
Fig.2 Effect of dense phase carbon dioxide on inactivation of
Chryseobacterium sp. LV1

MK 2 &I, 765 5 MPa fl 45°CAb#E
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20 min J5 LK E], DPCD (R HEBUR IEA S
W3 In, e 10 MPa LA BRI 45°C 40P 20 min
Ji FFAE K], DPCD [P B AR FE S8 . 1X
nlHes CO fEMB IR FVIRE (K Ty 7.39 MPa,
I SR 31.1°C) AR BRAL M A G . B I
Jt COy MPER A TR MBS 2, R AR
B AEECRE ) Sl , RS BIEIAEY
M, AN . R
T R EE 103, Ishikawa H Z5PYRE50 T
KA. WA RBIRAS T CO, Xf A4 B K
Lactobacillus brevis WA EE, WHFHREH, 7E
7MPa. 25C4A F4H 15 min, B&E BB %
245 2.7 X MAE 25 MPa. 35°C &4 R Ab P
15 min, B SR FEZ 6 DMXHL
2.2 DPCD AIBREIfE Chryseobacterium sp. LV1 &
& pH BRI

M 3 FTLLE Y, DPCD 4bFEfEMS B2 PR A% A
B pH H (p<<0.05) . &3k 45°C. 15 MPa 4t
I 30 min Al 55°C. 15MPa ¥ 30 min )5,
Chryseobacterium sp. LV1 & pH M 6.97 735 &
%42 5.58 Fl 5.56. pH {HAZ M —E BN N ETUED)
HHH AN EERE, ERMUAES, CO, HRAY
BB, A pH PR, IS
BRARE AR G B OTE, b S EEYISET . 1E
DPCD 4 F, CO,¥% T/KA M HoCO;, FEiE—20
fif e 1Y, 3% pH B FBE, 1 HREE RN S
JE T WS YIARPY, KR RIEse, &
DPCD 4 F1 5 (% pH i F P21, Spilimbergo
S 2k BRI T o 20 40 R 6 & S e B AR T
Bacillus subtilis 40 {3 ]9 4M1) pH TEE@C, R BT
8 MPa, 30°CAbFE 5 min, 40P pH {HM 7.4 FEMK
F)3.3, ANEKE] 3.2, Kk, MAWZLE DPCD
AR BRI I pH P R BIR

8 r
a

a
2a3zammy
o b b
|
T 4r
a
v ] 3
B 45°C 55°C 55
Original 15MPa 15MPa 30min
sample 30min 30min

e MEARFRERTREER (p<0.05), TH.
Note: Different small letters mean significantly different (»<<0.05), the same as below.

B 3 DPCD 4 #xti# &% pH 1AM %A
Fig.3 Effect of DPCD treatment on pH value of
Chryseobacterium sp. LV1 suspensions

2.3 DPCDSLﬂEﬁﬁ
SR T
COz ARGy 1, AERJISATER, COy 9r T
Rt N S I X o3+ 2, i 2B 2
B M BEALAN N AR AR, B — 2
Or TN AR EL R I T AEBE CO, B s P, A
4 TG H, 5 45°C L 15 MPa 4L 2 30 min i1 55°C .
15 MPa 4b3 30 min Ji7, &ML EER T
EAREERENMN, @RS ED BRI
78.69 ug/mL 43 HIHE A 151.91 F1 157.40 ug/mL, #f
WR—AELL Lo XU Chryseobacterium sp. LV1 4
it DPCD Ab¥H 5, HLAH i iz ok A AE T B AR Ak,
MR NS T EE (B Y. Bothun 280N N T # 2
AMLBENE LA, RS T AR 2 DPCD ALBE AN
PEfIAZAE . Kim 295 H DPCD A3 Salmonella
enterica serotype typhimurium )i, JKIRIERG IR
KA TIRRAS . Liao 25 W W, KIAT i
203 DPCD ACHS A B R A Tk

Chryseobacterium sp. LN1 Bl

5 a

E 160 F a T

% s B

S0t

ko

= 120

z b

g 1001 emnc zamns

£ C

S g0t

5

2 60

[-%

= 40

® 20

:é;

i ISR 45C 55T 55T
Original 15 MPa 15 MPa 30 min

sample 30 min 30 min

B 4 DPCD 4t jesh kb 426 #h
Fig.4 Effect of DPCD treatment on content of extracellular
protein

2.4 DPCD AIBH[fF Chryseobacterium sp. LV1 &
HREEAN-0] DR YA iR R AT 1L

i 2.3 2 Fr a4, £k DPCD AbFE i A=
SR 3 1 R 2 T AR, RS B — N oy B T
bz B FERCEDA M, EHVFZ /N TR,
mﬁﬁ@ Bk ¥l g, X e 5l LE

KA W AR SN oK. I Sa AT DL
ﬁ,%ﬁDKDi@E,NW%%mnﬂlwm%
FeFEE K, 55°C. 15 MPa 4b3E 30 min Lt 45°C.
15 MPa 4bFE 30 min FIWOEREAE R, T H R WBAE
415 nm ALIRFAEM IS A AR ERS 22 407 nm. IX A
e AZ R g — 7 140 i 9 25400 It s R ' B A 1)
K 5 —J71H DPCD &b B 5% 40 U BE 41 45 vh it 2k
L, REIEROSE SRS 1 BAR B T — 2 4y
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ro M 5b JLLAEH, DPCD AbPEAE L% WAE
260 nm Kb 1 BE AR A L P39 K —f%, 1X
9 UF B A A R S

TH o0 A A 1 R R B B R A T LA
JGE I/ BT AT %, DPCD AbFRAfSEIE % T 4
SN ML) IR, KRN A AEDB . HEl,

I, f TR TR E AR A ) CO, & T AR,
FRBE RIS, AR T
7T DPCD [RACHUHE AT A 1 40 IR (K w45
1, MAMIEESAAL . R Pl s A = A5
UEHER, TR ST 5 DPCD ARFL 4P IIAN T
ARV AT E S I (TR 52 ) 0 R334 Ok

501
45F
v
E 40F
= 407 nm
2 —
K
- 35F 415 nmn
=
=
30F 2
\‘1
N
251 : \-\NM"'\

200 300 400 500 60O 700 800

IS Wavelength/nm

a. BER

a. Suspension

260 nm

/

Wz Absorbance

o

0 1 L I
200 250 300 350 400

S Wavelength/nm

b. b3

b. Supernatant

¢, JEFE; 1, 45°C 15MPa 30min; 2, 55°C 15MPa 30min; 3, 55°C 30 min.
Note: ¢, original sample; 1, 45°C 15MPa 30min; 2, 55°C 15MPa 30min ;

3,55°C 30min.
B 5 DPCD 435 5 &RA LFREIN-T LAt it H
Fig.5 Ultraviolet-visible scan spectrum of Chryseobacterium
sp. LV1 suspension and supernatant treated by DPCD

2.5 DPCD &IER[fE Chryseobacterium sp. LN1 &
H R4 I 1L

MK 6b F] LLE ., Chryseobacterium sp. LV1
WARE A RN E S, AEtEEA D, B
BRI DPCD A BN 2518 [ Chryseobacterium sp.
LV1 i AR AR A, (R R ) v R
B, KR IABEEEHD: 5o
Chryseobacterium sp. LV1 WAKE A 17+ m K E
T, XATRE T E & DPCD T & A RS
DR APt 2 T IO P SR A T Y, H RIS
51 DPCD S 8 1 0B P Ak 0 4l o X R W
21k DPCD 435, mlEtEsR AR, WK
s . Kim 2B 97 T DPCD %) Salmonella
typhimurium & E 520, £3H T RIS 18 . Liao
2SR 8 (20 2% )7 1 WE98 T Escherichia coli. &
HZ ik DPCD AR5 424k, 45 R RHAT 182 4
AN TR B T s, IR 20 A B B 2 i
H AT 8, KRS E A S A . b
A A IR

116kDal

66.2kDal

45kDa |

a. BEA GEEHED

a. Total proteins (Bacterial suspension)

AN S Al g
Insoluble proteins Soluble proteins
£ ' L - 3
1 2 3
116kDa s — 92 6kDa
66.2kDa —68.7TkD:
-—{?E'.s B4
45kDa
35kDa

—26.0kDa

625kDa —23.6kDa

18.4kDa
14.4kDa

b, AEPEEA (e REHEEA CEIEBD
b. Soluble protein (supernatant) and insoluble protein (precipitate)
E: M, A THEBRME C, RACBIRGEM: 1, DPCD ALBE (45°C. 15 MPa.
30min); 2, DPCD 4 (55°C. 15MPa. 30 min); 3, /K (55°C. 30min).
Note: M, Maker; C, Untreated; 1, DPCD (45°C, 15 MPa. 30 min); 2, DPCD
(55°C, 15 MPa, 30 min); 3, Heated treatment (55°C, 30 min).
B/ 6 Chryseobacterium sp. LV17% & Ji SDS-PAGE .3k B 7
Fig.6 SDS-PAGE electrophoretogram of Chryseobacterium
sp. LV1 proteins

2.6 DPCD &IER[f5 Chryseobacterium sp. LV1 §§
KEgFEHERHT L
M1 AT LLE H, FIH APIZYM B RER 5 45 A6
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W E Chryseobacterium sp. LV1 15 PRGN, X
LLEE A SRR T R S B A OG, B RR R K AR
M, SUIKmESS, SAmS, Wi, Bt .
Hod 11 Mg rEER S (AR >3) , FEA
FEOR VLRGN . ST IR 5 Gl JREEILER FI . R
PEREIRIE . -1 FLA A% .

% 1 Chryseobacterium sp. LV1 HIEEETE
Table 1 Enzymatic activities of Chryseobacterium sp. LV1
detected by APIZYM enzyme test kit
ik B [N
Enzyme Color reaction
-
i K i FigH Esterase 4
Ester ZfIRWR I Esterase lipase 3
hydrolases IR Lipase I
U R SRR 5 N Leucine arylamidase 5
Amino 4% 2 75 1§ Valine arylamidase 4
peptidases R 75 1 Cystine arylamidase 3
AR JHEHE I Trypsin 1
Proteases Jilik% 7L 2 (i Chymotrypsin 5
o-F-FLAH T a-galactosidase 4
B->1-FLWH g B-galactosidase 5
B-PERE IR TCES B-glucuronidase 1
Bl o- T2 WU a-glucosidase 4
Glycosyl A A T .
hydrolases p ﬁdﬂﬁ%ﬁwﬁﬁb‘gly?mdase
N- LTt - A1 400 W e
N-acetyl-B-glucosidaminidase
a-H # B EE o-mannosidase
o- 2 FEE R o-fucosidase
) ” T ML RS Alkaline phospatase 5
BRI AT«
Phosphoric BRI BRI Acid phosphatase 5
hydrolases 251 -AS-BI-T R /K i 1 )

Naphtol-AS-BI-phosphohydrolase

MK 7 ATLLE Y, 434 DPCD £ 45°C. 15 MPa

AR, PRk, RVEWEIR N A 251 -AS-BI-E R /K fift
BEATAERL S TG T, JLAth 11 FPRE 43 2k3%; 78 55°C.
15 MPa 48 30 min J&, SJRFEXTEE, BRMERERREG
(PG P AR Ak, BRI S 40 2R, LAt 13
PB4 I3 s 76 SS'CALEE 30 min J&, HJRFEX
Lo, AFEHRPERE R AR Y 11 RSP G AR,
SRR B-FEmE R N 2R , 2519 -AS-BI- R
IKABGFN - FLBH AR 73 R o PhRx sk Bk
e AEAHFI AR (55°C) , PR HAbFRNS 11
FOEE IS PETC S, 117 DPCD AbPEZ S 3 13 Fhiif
K, HARALT 55°CIf DPCD A FE 4 T3 11 Ff
2RV, X U HH DPCD ALBH CO, 1173 1 RN 2 i
BA I BRI . 55°CHAb B S B NERGF B-H
PRI K75 , 2513 -AS-BI- R /K A AT o= FLAE T
B O3 i, LR DR S B IX 4 Pl ) e 1 T B A
35ChiAT, IS, B PESmaE T R,
Ballestra 25U DPCD Bk W2k 42 v i) gL
FIERENE, EMRUEAMET, L8 SR N
SRGUUE, OIEEEREEA B- - ILb M. 7E
AW BlE R BRSSP, Hong 2507
M APIZYM W % i 7] 4 0t 5¢ T Lactobacillus
plantarum 7F 7 MPa 30°C #4310 min FIEGE, W5
IR R . FRYEGEIR MG . B-1- TP iCAg AT
TRFER R I P . Kim 00E 35°C, 15 MPa T4
P Salmonella typhimurium 30 min, HAHPEBERE,
T A Tk PR I % 25 1y - AS-BI- ik 2 /K i e viFs MR 480 R
BB ARk T Li 2SR, 35°C L 10 MPa
T AbHE Saccharomyces cerevisiae 30 min, HA i
BRI CL2E s, MIALEE 120 min J5, FRYEGEIRER K&

KEEE 30 min 2 )5, SIEFERLE, BRMEBHREGIOESS  ZRM-AS-BI-BHRK ARG RSB A K.
T o J5LF¥ Original sample M 45°C 15MPa30min D 55°C 15MPa 30min B 55°C 30min
6 F
2 o |ssss 55 55 55
E Nl 4 4 4 4
= 3 ~
b 3 | 3 3
il .
32
= 1 "
1 i l
ol (ool | pod | b Do | Hmn X
(} 1 1 1 1 1 L 1 ]
El E6 E7 E8 E9 EI0 EIl EI2 EI3 El4 EI5
IZEES
TE: BUOOREE, 0 WICiGtE, 5 OMIGTEE; EL, BRYEBERRNG; B2, WENE; E3, RNSNE B4, NG EBS, SuEIRITIENE; EBo, WIEMITILNG
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Fig.7 Related enzymatic activities of Chryseobacterium sp. LV1 detected by API ZYM system kit
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Sterilizing effect of dense phase carbon dioxide on dominant spoilage
bacteria from shrimp and its mechanism

Liu Shucheng, Zhang Liang, Ji Hongwu™, Qu Xiaojuan, Zhang Chaohua, Hao Jiming
(Guangdong Provincial Key Laboratory of Aquatic Product Processing and Safety, Key Laboratory of Advanced Processing of
Agquatic Product of Guangdong Higher Education Institution, College of Food Science and Technology, Guangdong Ocean
University, Zhanjiang 524088, China)

Abstract: Dense phase carbon dioxide (DPCD) is a non-thermal pasteurization method that affects
microorganisms and enzymes through molecular effects of CO, under pressures below 5S0MPa and temperature
below 60°C. The DPCD sterilization technique could be one of the most promising techniques for sterilizing foods
without exposing them to adverse effects of heat, thereby retaining their fresh physical, nutritional, and sensory
qualities. In order to investigate the sterilization effect and mechanism of aquatic product spoilage bacteria
induced by dense phase carbon dioxide (DPCD), using a strain of Litopenaeus vannamei dominant spoilage
bacteria (Chryseobacterium sp. LV1) as the research object, the effects of temperature (30-55°C), pressure (5-25
MPa), time (5-60 min) on sterilization were studied and the changes of Chryseobacterium sp. LV1
physicochemical properties were analyzed before and after DPCD treatment. The results showed that DPCD had a
good bactericidal effect on Chryseobacterium sp. LV1. The sterilization effect is enhanced with increasing
temperature, pressure and time, and the sterilization effect of supercritical CO, was better than that of subcritical
CO,. Under DPCD conditions of 45°C/15 MPa /30 min or 55°C/15 MPa /30 min, the total bacterial count
decreased by 5 logs; the pH value of the bacterial suspension decreased from 6.97 to 5.58 and 5.56; the content of
extracellular protein increased from the initial 78.69 to 151.91 and 157.40 pg/mL; and the absorbance value from
200 to 800 nm increased. These results indicated that DPCD could result in intracellular protein and nucleic acid
leakage of Chryseobacterium sp. LV1 because of permeability changes in its cell membrane. The SDS-PAGE
electrophoretogram of Chryseobacterium sp. LV1 proteins showed that DPCD could reduce the solubility of
Chryseobacterium sp. LV1 soluble protein because of soluble protein denaturation. The results detected by the
API ZYM system kit showed that DPCD could inactivate 14 enzymes related to the metabolism of
Chryseobacterium sp. LV1. The agarose gel electrophoretogram of Chryseobacterium sp. LV1 DNA showed that
DPCD could not degrade the DNA of Chryseobacterium sp. LV1. Therefore, changes in the physicochemical
properties of Chryseobacterium sp. LV1 induced by DPCD may be one of the main mechanisms of DPCD
sterilization. The research results will provide a reference for the application of DPCD in the processing of
shrimp.

Key words: physical properties, chemical properties, bacteria, dense phase carbon dioxide, sterilization effect,
spoilage bacteria
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