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TEE D4 Yi(Crassostrea gigas) i #F 7 4t £, #F 5 T A Bl # 5 JE AL I 4 2 X 4 87 R 79 A A A B OH
WAEH, AT AR P E L M R A(TVB-N)F pH E 8 Z L ER, X T e TA048 & & 4
T Ak S, R E R, £ 300 MPa4h3E 15 min, 400 MPa 43 10, 15 min f2 500 MPa
43 5, 1047 15 min J5, HYERANEELBHN A 2 M5 LD, RAHEEELER A
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WACR , S HT T TRAL BES 7R 4°C Y e P A
AR PA Bl A 0 4 A AR AR R i S ) AR A 0, AT
REA ROH W WG AR N BUEY) | ER ST, RN fE4L
ORI i T ) fie T 46, UIHI D A 05 1) i
F PR b T 20 57 f A B A A

1 HREH*
1.1 LI

WG B LR T B TR & T, W SK
B 10 om Ze A7 IO SETE AR A, T FRAKIE TR T DL 5e %
T, FRHLEgK e 3, Wi, B e E T
RIFIBRASEH A 20 ml JER K, $E 054 .

12 FEMUR5FESE

HPP.L2-500/2 AU i AN (R R = kR4
TRHEARARAT); ASTREE HL 7% (i E Alpha
M.O.SAF]),

1.3 EEAHE

131 Hma AAtE 25 s, HICH K sk,
e Hatwnsh 12 i m AL . UL 4T i 4 1 Ay
WI7E 100, 200, 300. 400 Fl 500 MPa 1+ F, AbHH
5. 10 Ml 15 min; #AbHE . HUuBEarad4tiire 100°C #4
K 10 min, AbFEJS T 4°CUKAR IV o

132 BEEHmE FE S 2088 o R AL HL S, 5 R
GB 4789.2-2010 J7 {2l & FLTR 7% S5

1.33 TVB-N1& i I SCIT3032-2007( 7K 7 ki v
R AWM E ) ik irHEEESER
(TVB-N)RII 5E , DA 2088 v A B A9 o A A %o
e, SIG 2R B 3 Yl & i 41

134 pHAZ i 8 GB/T 5009.45-2003¢ 7K /=
DAFRUER AT iR ) TREREE T, B 10.0g ZE 47 1F)
SRR, IMAGH BB G2 H/KZE 100 ml, #2747,
FE 30 min J5 .0, BXZ) 50 ml €V T 100 ml HEdk
H, FH pH IR, DL 2 TR AL BRAGRE S A R Xt
W, SEhgE JLEC 3 Y S A1

1.35 vkl & ASTREE %, it 7 flfb=ik
VAL IR, S HEE M Ag/AgCH, 802 BRI FEAT .
fif AN | 25 ZURR BN LA B 3R R b v S 7 A T
BEIE o B IER BRI RAE L REHE , AR AL AR A
55 120 F A e 0 (B HE A TR S B o DAK 28088 15 R A B
FAAE ity R 7K 28 S8 A A AR S 0t iR

1.3.6 HKIEHHT K SPSS 17.0 #£47 Ducan’'s £
HEHERR, P<0.05 UERZFM B, P>0.05 K=

SRR HUE L bR R
2 ZER549H

21 BEELEIHFHRER

N TR 8 5 TR R 7 A P I ) e 450 A 0 140 9 D8Rk
AR, B 1 R 2 AR R VR B ] Ak B g
DI TR V  B ARARE OL, o, O MPach R4 = T
Ab B St o A TRV B, YRR R TR YA . R 1AL 1 T
S A R ) B2 0 T 0 3 R R R s (1] 428 4 1 9
/>, 300 MPa4b# 15 min, 400 MPakbFE 10 min F
15 min, 500 MPakbBE 5. 10 Al 15 min Jii, 7% 4L
P 2 A0 R RE, o, 2 500 MPa b B
10 1 15 min J&, FEuG AR P GUE Pk SR H K-
2 18 B U Al FH 0 7R AZ 8 1 RS B AR 7 v A $E
FIEER, ARSI ES S, $EHL 300 MPa b Hf 15 min,
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Fig.1 Microbial inactivation of oysters under different
pressure and duration of time

22 BEELBEHIFE 4CIHT IR EE R
SRR

AN TR 13 R A5 R AR B W5 7 4°C IE7 % 20 d i)
AR P I SRS S 2, S5 ER, HE T
S FSF T 118 0B K, oA 448808 e ALk 38 ) 5 A P9 2B R
=P, R 5 d 5 T B 4GA F) 5.8x10° CFU/g,
e 3t K P i T e R R B o B AE 1 5.0% 10° CFU/g
A\ R SEFNE A5, 2006), 4 300 MPa b 15 min,
400 MPa 43 10 min F1 500 MPa £ B 5 min, I 15 d
B V& B 9.3x10%, 6.5x10° I 8.5x10° CFU/g,
TR EA S ERERER 10" CFUg (hEAR
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LFNE AR, 2006; JbatTiBTER A B R, 2008),
P 20 d 5 B VR BT R 3.39x10°, 4.17x10° Al
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Fig.2 Aerobic plate countsin oystersin 4°C storage after
high-pressure treatment under different conditions

o A R REA, RS SR
K/NE K (Kruk et al, 2011), Fifi 25 I 5% i 7] B 2E K
S A N TR T R B R D B KRR R IR ) A K A 6
K, XATRESER N — 7T, A e AL BEAE A Ak 3R
S0 T P9 24 R R AT B 1, S S 1 3 a7 e 34
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23 BEELEMNEHELEEERNIT

TEI gead A rp 2R 54 PR A AR I 43 e
R KGN S ¥ R o, B R
K o ASTE) e 7 A BRAC PR (R 4 W 7E 4°C I g ok A
TVB-N AR AL O L% 1, 4Hwn 280 5 A HL
TVB-N {8 i Z [ (P<0.05) , A £ i JE AL BR A 4 W 7E
P73 10 d J5 H9 TVB-N {Ei% %) 12.10 mg/100 g, A1t Fk
] A fF 4 W5 35 fF B bR o (<10 mg/100 g) (GB-2733-
2005), TMi%: 300 MPa 4b¥{ 15 min, 400 MPa 42 10 min
1500 MPa kb3l 5 min, 7EIV7 20 d 5, TVB-N {H4%
W1k 9.81, 9.68 i1 7.15 mg/100 g, AT4SRFFE T ik i
T A B RE AT R 45 TVB-N B34,
FER AR

24 BEEAEITHY pH ER N

pH {ELAY K/ INBEAS I W5 P Hh il 5 U T R
SRR B 1k B 1) AR AR 0, 38 R A Sy — T L FE A
RVEM A= S T . 2% 2 AN S Ab B4R F T 1
MG AENE R (B) pH A A AR PRSI o 5 288 w8 e Ad
S, pH 535 T 5 (P<0.05), 415 4 4 & e b B S
pH T = 1] BB 5 A 1 1 ok A P g K e A B AT
% (Hsu et al, 2010).

R1 TREGEEEXSHEAY TVB-N EH T
Tab.1 Effects of different treatment on TVB-N of oysters during storage at 4°C (unit: mg/100 g)

It 3 st [i5] Storage time (d) FKALF Untreated 300 MPa 15 min 400 MPa 10 min 500 MPa 5 min
0 9.06+0.09° 5.56+0.22° 4.48+0.17° 3.05+0.18°
5 9.78+0.34° 6.060.24° 4,51+0.23° 3.750.06'
10 12.10+0.47° 6.56+0.41° 5.96+0.12° 4.30+0.05'
15 16.40+0.27° 7.08+0.15° 7.05+0.07° 5.93+0.13°
20 20.75+0.09% 9.81+0.08° 9.68+0.20° 7.15+0.41°

TE [ AT AR AR 7B R n Bl A7 A 3 1 22 57 (P<0.05), Tl

Note: Datain the same line with different superscripts were significantly different (P<0.05), the same as below

R 2 AEAELENSEY pH EHNSE

Tab.2 Effects of different treatment on the pH of oysters during storage at 4C

It 3 st [i1] Storage time (d) FKALFE Untreated 300 MPa 15 min 400 MPa 10 min 500 MPa5 min
0 6.48+0.03" 6.73+0.02° 6.81+0.03° 6.83+0.03%
5 6.23+0.03" 6.71+0.02° 6.79+0.01° 6.81+0.02°
10 6.29+0.03° 6.63+0.04° 6.74+0.02° 6.74+0.03°
15 6.57+0.02° 6.61+0.02° 6.62+0.01° 6.76+0.01°
20 6.74+0.03 6.59+0.02° 6.52+0.03° 6.68+0.02°
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2.5 {BE A TR 3 4 i bk B9 2 I
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Fig.3 Effects of high-pressure treatment and thermal
treatment on the taste of oysters
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Effects of High-Pressure Treatment on Microbial I nactivation
and the Quality of Oyster (Crassostrea gigas)

ZHAO Feng', YUAN Chao™?, LIU Yuanping®, SU Zhiwei'?, L1 Yujin®, ZHOU Deqing"”

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai  201306;
3. Rongcheng Taixiang Food Products Co., Ltd., Rongcheng  264300)

Abstract Oyster (Crassostrea gigas) is popular seafood with delicious taste and rich nutrients. The
produce of oyster in Chinawas as large as 4,352,000 tons in 2014. In this study we investigated the effects
of high pressure processing (HPP) and cold storage on microbial inactivation, the total volatile basic
nitrogen (TVB-N), and the pH of oysters. Tastes of oysters after HPP and heat processing were compared.
It was found that there was an over 2-lg reduction in the total number of bacterial colonies after 300 MPa
processing for 15 min. Similar results were observed under conditions such as 400 MPa for 10 min or 15
min, and 500 MPa for 5 min, 10 min or 15 min. Particularly when treated at 500 MPa for 10 min, no
colony in oysters could be detected. The results above indicated that HPP treatment could effectively
suppress the microorganisms in oysters. The shelf life of raw-eaten oysters could be extended to 15 days
when stored at 4°C after HPP treatments such as 300 MPa for 15 min, 400 MPafor 10 min, and 500 MPa
for 5 min. TVB-N was aso effectively inhibited by HPP treatments. The TVB-N level remained
<10 mg/100 g in 20 days when stored at 4°C after HPP at 300 MPa for 15 min. Oysters treated with HPP
had significantly higher pH value and hardness compared to the untreated (P<0.05), and the springiness
was aso increased. The electric nose test detected no significant difference in taste between HPP-treated
and the untreated oysters. However, the taste of heat-treated oysters was apparently different from those of
HPP-treated and the untreated. These results indicated that HPP treatment might be an effective
non-thermal processing technology. HPP with proper conditions could efficiently extend the shelf life of
raw-eaten oysters and improve their quality.

Key words Oyster; High-pressure processing; Microbial inactivation; Raw-eaten; Quality
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