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% : & %% CO,(DPCD) & & k3 & & ﬁﬁﬁ%%ﬂk*ﬁul&ﬂizf P H A A R R
WhAE, LR RmES N, A THEAETEE CO, XA EXE AR EH, L8
JL44 12 3 B R At %, &K Bl DPCD #n #h 4L 2, /mwm%%ﬁw JUE ik pH B R KA
il EARARFMEKRKR A ENEN, FRET: 5 &AL, DPCD 4 # 43 R IF A K2
PR ERERMK(P<0.05) , EMBEALGELEELZN(P>0.05), 7 & H A HELHENT
WM E A KR & A B F WD (P <0.05);DPCD 4 2 3% i #F 1 T & i k ik 16.02% =
1.90% , 12 % & /] pH £ & & % & v (P >0.05) ; DPCD Fun £ 4L 22 40 a6 (£ 4T 19 & & LR & & 1,
ERFEANEETHE(P<0.05), h(84.79 £5.25) g/100 g 4 # T & % (65. 18 2. 06) Fn
(65.58 £2.08) g/100 g;DPCD 4 3 Xt #F W #E & K 8 % % " (P >0.05) , T # 4 28 U 3 p% 4
BETZAHE(P<0.05), ) (3.48 £0.49) N F#2|(7.37 £0.76) N,DPCD 4 ¥ Fn # 4 3
AR T I B (P <0.05), L 0.88 £0.08 44 T % 0.71 £0.03 510.78 +0.03; %
# £ # PO, .Cl™ 4 ,DPCD kfﬁxﬂmi%i%ﬁm\(%%ﬁ%%ATP R REEANA D A

BERE)RLEY R (P>0.05), 1 # AL HEN 2

HERAHGERR MBI A, LRERA,

DPCD 4 FE X 4T W & R HE N TALEXNTA G RN T E.,
KW : HEECO,; hAE; A EM; ERERL

HESHEKE: TS 254.5

= % & CO, ( Dense phase carbon dioxide,
DPCD) & —Fgi B g E A THAR , B R 455 R
71 (<50 MPa) {94y 34E HI AT CO, 1943 5 %00L, 78
Aab B R R G o T o R B R R KB W B
[N R RV A A R S
DPCD AR R e i LA HR A, & S 8 E S
Fitlil s CO, LR TCH , ok B, AT R EA A 45T
H i ,DPCD &) {Z B T A & bl (Ui 4= 1% R
T4 9 2 T SR , {0 DPCD 7 [ 14 £ & J7 18 19
7 38 AH X A 5 3T LA, A R 53 5 T DPCD i
PR ] it R 7K 7 it o L T 1 G

JL4H i % MF ( Litopenaeus vannamei) & 37 F
R BT SE (HIR A 5 KA RS WO BT, A
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6% By EAL B , A (L5 1k T S i L% B 1 7
UK T 300 CFU/g, i %) K 7 8l i 14 b
WS AEBLIE R b, AR S LB E L 4 X AR
g% R, LU 434 DPCD B4 A 30Xk FL 49 3 %o IR
BIRIRAY UL P 5 R R R A B R W LSS
DPCD # A 16 JL 44 5 % R Jin T of i 5 J 42 43t
5%,

R A

1.1 ## 5
FLAA 5 ) MR A 5 24 15,00 ~20. 00 g, g T
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i RIS EERE, H ARKIE )G, %
HUEETG S HE RN — AN IR K PR IS ok
B, Fi

SDS-PAGE ¥ i Fic il it %] 4 . SDS-PAGE 7
H EAEZE 0P R B TSy AR E, W T s R
Y1 H R B 55 fF ; ATP  .GMP . IMP  ADP . Hx , AMP |
HxR FLIR JRFAR 3F B A7 18 1R 55 A off b, 1
T Sigma 2t F]; R (GR) Vi IKER (AR) , 14 T [
A A0 A PR A R B R (el ) 1
T Merck 24 v ; it 5268 (GR) 1 T+ Sigma 24 u) ; H
Ak 27550 34 o [ 7 43 A 46 CO, (4 EE 99.9% )
W TR .
1.2 UB5EF

HA221-50-10-C %Y it 525 & (g 38 1 A2 %2
il 5t A AT BR A ) ) s HH-8 % 1 {8 i /K 18 46
CH MBS A FR 22 W) ) s CR22G 1T A 55 3 ¥ U
BPLALCH A HSL AT 5835-50 1Y ey i 2 A 1R )
B (H A H 3728 w)) s PHS-25 50 pH it ( B
KR AU A R R FERALAS ) s HYP-TT 5
IR (T 2R R A A A BR A F] ) s USRI (o
22 RFIE N @) s LC-20AD 8 25 4 A 233 4 BT
ACCH A B B #8 A BRA F) ) (UV-2550 7 4 4 nf
Wy 66 B (H A B WAL A R A ).
AUY220 B BT RSP (H A S EAER A R A A 5
Thermo M6 #l Jii W Wi S 335 A% ( 52 [E #4HL Thermo
Fisher B4 A R\ v ) ; TMS-Pro B4 ¥4 73 #7 Bt i)
X (FE FTC /A #)) ; DYCZ-24DN T 1 2 14
WAL (AL TS —AER ) o
1.3 XWAHE

B EE CO e SLEGHFIRET, T ST A
B B HIFRIE R G0, BB b P2 T 75 16 B, SR 5 R
RN B 22 v % 3, PR S R R A CO, R,
W R BT E P R ), e AR, B AR
LR AL B A 4 R TT 2l b 3 2 PN T 1 s ) AR
SRR — Bt A g, ) IR B TAE S
B BE S, 58 R — WAk BRI E & RS RRT .
DPCD 4 ¥ 214 4 :55 C 15 MPa 26 min,

A FLESTER A 100 T E K
AL B 2 min, £ Sy PRAL B HERAE

E N Y K 432105 Cfa A4 T
1% ,GB/T 5009. 3 —2010; #L2 H « L IR E A i,
GB/T 5009. 5 - 2010; JK 4% : &5 I ¥ ks 3, GB/T
5009.4 —2010 ; #L5 1i : Z EC #2395 , GB/T 14772

-2008,

AL 5 AR 89 M T

JEEARR (WL) I E % SCER[1L] . FEdh
Qb PR 5T A (m1) Ak B 98 4R T R 3R T
BB (m2) BRI A U R

ml — m2
WL = x 100%
ml
pH {EHIE  FRI 10 g AR A, DR, o A fT fe

Hh 5 R HIR K 90 mL, #£5], # & 30 min i J¥,
U8 pH THER I .

Rk e RAELo®E"™ . RR?2 g £
AWER A BT R 4 3 2 DR ARAE S R B A i, BT
B ,8 000 g4 TEL 10 min, FRE. FEK
TR KR (g) SIFAP BT KE(g) 2
FR BN g/100 g,

Fitt s34 >R F TMS-PRO Jii#4 {1 TPA &
SAE ZE T 0 0 P A AR R S o R
5 mm f AL R R SK M HT R 1 mm/s,
MR 1T mm/s, MRS 3% 1 mm/s, #5748 TE
O 60% o B B A — U 4 B I B K VA, i
PR FH AR U 4 e B A T B Y R R R
(KB 2) FE — IR AR A8 T i (KB 1) Z Lok
FoR,

% G K4t B 4= SDS-PAGE % ik LINANSS
AR S Ok [14 ] 107k K B dh
WYL 142 OR A Hashimoto 45 iy Jy . #2
BUG -80 CURAF# o RV 1 WL 27 4 2 A
FLIE 85 (1 /%) SDS-PAGE Hyk 3 B & A Laemmli
ST [ Iy R 0 SR FH W A T N 5%
GBI Ry 12%

ZokR 4 M R Ui B 4 L 1R v I R
Konosu 2" {77 1 3¢ R Jn e 7f 5 ATP Je H: 6 Bk
Ak & 9 0 5E R F Hwang 25 1 95 125 9604 Jin ke
5 A HLER il 2 =% GB/'T 5009. 157 -2003 5 [H
B (K" Na™ Mg ) 5% W& 15 46 5 F s+ 1)
WO 2 5 C1™ FH A R 4R % 7 125 (GB/T 12457
-2008) ;PO; " FH 4H 1% e f8 3 (GB/T 5009. 87 —
2003 ) s WIS E SR I Y - R . B
I 5E R 7R IR AR 46 e k0

& ALY E S 3 W, s
mean + SD K75 ; ] IMP 7.0 34 k47 05 22 40 #r
(ANOVA) f1 Tukey’s HSD £ 3%,
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2.1 DPCD Fn#h &b 38 Xf FL 40 iR X 4F P9 & R B 5
A % M

MFE 1 AT LLE H, JLAY X iR 24 DPCD 4b 3
G, KGR B EREM(P <0.05) Ui &4 1t

WK s HER SRR A ERFZH(P>0.05),
VL] DPCD 4k B3 A7 3 JSORL 8 1 0483 5k 5 ML
i & B E AR (P <0.05) , X2 [Ny DPCD H
A A USRI TR AR K o G R AR A
(P>0.05) ;1 £ 3440 B 2 min J5 , 58 A HLEE (3 A1
R 197 5 240 25 0k b (P <0.05)o

&£ 1 DPCD Fu#AbIE 3t dF By B A B 4 B9 52 1

Tab.1 Effect of DPCD and heat treatment on shrimp meat proximate composition

LA B8 g3/ % 3B B AR
proximate composition fresh shrimp
K53 £ ik moist 75.22 £0.63"
HL& H crude protein 81.44 +0.58"
HMAE R crude fat 3.51£1.31°
JK 4y ash 6.21 £0.55°

DPCD /b3 b B
DPCD treatment heat treatment
73.61 £0.08" 75.90 £0.13°
80.95 +1.77* 77.67 £0.67°

1.11 +0.21°¢ 2.31 £1.54°

7.16 £0.58* 6.55+0.15°

TE R RIS 05 AR 23 LA T B3t s /] — A5 A i A ] - B R B 35 22 5% (P > 0.05) , 5 A {2 2% 22 57 (P < 0. 05)

Notes: The crude protein,crude fat and ash are represented by dry basis;the same letter in the same line indicates no significant difference( P >

0.05) ,or has significant difference( P <0.05)

2.2 DPCD Fn# &b 32 33 J 44 5% 33 #F A9 & BT 9
A

M 2 FTLLE ), LGN BT IR 4 DPCD 4k 3
J& R 16.02% +1.90% ; DPCD Fl i kb
PR UF P A FE K 7 W3 N B (P < 0..05) 1
ik 1 22 0] T W 3 Pk 22 % (P > 0. 05) ; DPCD 4b
PR UR A 5 BT BRI Y pH G B 22 5 (P >

2 DPCD 70 #h4b 22 33 5 B & iR A

0.05) 4T 5 M A FIF A pH (A B %5 % 7
(P <0.05); DPCD #b 3 iy HF PN 55 37 fif R Py A B
Z I JC 8 % 22 5% (P >0.05) , 1 $4 4k 7T Py A 32
WEER M (P <0.05) ; 5 fif iF P AH [, DPCD I #4
Ab 3 5 5] R UF A Bk R B (P < 0.05) {0
J& DPCD b 3 (4 R PR P R RETE £

A

Tab.2 Effect of DPCD and heat treatment on shrimp meat qualities

LN ARG B B SR

shrimp muscle qualities

fresh shrimp

J K/ % weight loss

7K #1/2/100 g water-holding capacity 84.79 £5.25°
pH 6.90 0. 04
i B /N hardness 3.48 £0.49°
PPk springness 0.88 +0.08"

DPCD /b3t b #
DPCD treatment heat treatment
16.02 £1.90° —-3.45£2.59"
65.18 £2.06" 65.58 £2.08"

6.82+0.11° 7.46 +0.21°

4.17 £0.32° 7.37 £0.76°

0.71 £0.03¢ 0.78 £0.03°

A — AT AR A 7 RR B E 2R (P >0.05) , B NA #5257 (P <0.05)

Notes: The same letter in the same line indicates no significant difference( P >0.05) ,or has significant difference( P <0.05)

2.3 DPCD FI# A EX AAEXMTAERRA
AR A

MIE 1 AR i, DPCD 4k B8R H AR B R
PSR 2Rl OB S R UL IA) AR L, O R R AR ]
A SR K P R R RN R R R AR 4
A [A) R JEE A %, AR A BRI B D 7 B X i
DPCD 4t BRE S 7 5 3R B o K AR A8 P, 8 ) 1Y
E T T RE R AR UUTE , 1 Mk A A R AT TG i 42
TR S

2.4 DPCD Fn#h &b 32 3¢ JL 44 78 33 4K 79 2 Bk X 5
A

JUEST TP 2R Y RS ERERIBE

e 3 AT LU, LG T B ) U 2 A ik R
FEIE H &R (Gly) K 2 W (Arg) F il 2 W
(Pro) , & H: 40317 (680. 62 +62.76) . (425. 63
20.33) F1(250. 62 +18.56) mg/100 g; vk #h
fiz (Thr) [N Z 2 (Ala) FIA Z R (Glu) , & & 53!
H(91.00 £12.02) .(79.12 £7.42) f1(26.06 =

Eiﬂ H %

—
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KRR HetEA
2 3
ku Ku
116 17
90
66.2
49
45.0 35
35.0 26
25.0 19
18.4

(a) (b)

1 DPCD fn# 43 THF A & B SDS-PAGE ik EiZ
(a) BHEA; (b)) KEEE O RS T M. marker; 168 ; 2. DPCD 4b B ; 3. $h4b
Fig.1 SDS-PAGE patterns of shrimp meat proteins by DPCD and heat treatment

(a)total protein; (b)water soluble protein and salt soluble protein; M. marker; 1. fresh shrimp; 2. DPCD treatment; 3. heat treatment

x3 AEMNFANERAS SEREKREEE
Tab.3 The concentrations,flavor stimulation thresholds and flavor intensity values of
flavor components of shrimp meat

RIS IR EH(mg/100 g) I {H (mg/100 mLE =) B Syl
flavor components flavor characteristics concentration stimulation threshold flavor intensity values

KA (Asp) fE( +) 7.69 +£0.09 100 0.08
&% ( Thr) HC+) 91.00 £12.02 260 0.35
22 R ( Ser) FC+) 17.50 +1.59 150 0.12
A% (Glu) fitt (+) 26.06 =3.80 30 0.87
Jifi /% ( Pro) /A C+) 250.62 +18.56 300 0.84
H % % (Gly) HC+) 680.62 +62.76 130 5.24
PIE2 (Ala) FHC+) 79.12 +7.42 60 1.32
# %2 (Val) F/ (=) 17.81 £1.15 40 0.45
% 40 % ( Met) E/EH/RC-) 10.69 =0.09 30 0.36
S A iR (1le) (=) 10.19 20.27 90 0.11
52 (Leu) (=) 11.75 +1.06 190 0.06
N W2 (Phe) (=) 9.06 +0.27 90 0.1
#i5R (Lys) /=) 12.69 +1.70 50 0.25
21 % B2 (His ) (=) 6.06 +0.44 20 0.3
¥ AR (Arg) W/ +) 425.63 £20.33 50 8.51
GMP i (+) 5.72+2.14 12.5 0.46
IMP W (+) 40.72 +5.37 25 1.63
AMP i ( +) 142.46 £21.56 50 2.85

BN FE R R 250.41 +14.81

SR 65 i 767.31 £5.27

b 154.73 £3.77
Na* 201.98 +18.18 180 1.12
K* 306.58 +13.46 130 2.36

Mg?* 47.70 £3.00

PO; - 114.73 £4.91

Cl- 189.57 £0.43
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3.80) mg/100 g;iX 6 Fl & JE R 7 &1l i S R TR
B 90% L) b o 4 SR R (A HE R L KGR K
AR (8.51) > HAM(5.24) >NWHEE (1.32) >
BRI (0.87) > il =R (0.84) , HABHMLT 0.5,
JUGR XS EF P o A% 1 TR G R AL & W) £ 2 AMP
1 IMP, & £ 43 5 o~ 142.46 Fi1 40.72 mg/100 g,
GMP Rz, &8~ 5.72 mg/100 g,iX 3 FiiZH R
KIAL A Wy 1 52 R 5 52 {E 20 9l 2 2. 85, 1. 63 Al
0.46, JL4N ¥ X HF A A 7L R 5 & [ (250. 41 =

14.81) mg/100 g% , 1 HA A HLER 1) % &= 1
AR, U9 B X AR LAY R R A B
(767.31 £5.27) mg/100 g, F I, &2 08 2 FLYN
TR IR A IR R R 2 —

DPCD o # 4L B2 3F LS IE sTIF P £ & 2ok 4h
TR % h HT LA 5 of WF rp 52 R ) BT Y 5
K BEBRSREE” o BT nT N RS =R H AR N &R
B AR AMP IMP ZL 2 |l 5% 0 W% )t 55 2 LA
EXTAF P =R e, NIEI2 A DLE L

2 700 r
nE 3000 7 a B  fresh shrimp 22 b b a
Sz 2500 F % N 550(.;’15 MAPa,26 min ] :'g 600 # vz FrtEER  fresh shrimp
=3 N EEH 100°C,2 min dr .8 ‘g i 55°C,15 MPa,26 min
272 5 000 - N\ NP2 55001 BE 100°C,2 min
] a a aS38 Y
] o |7 \ i PERR] = 400
H-.E 1500 N xEE5
- E \ Hi ﬁjnkﬁ‘g 8 300 |
IE = 1000 | N K= g
4 i EE 23200 a_ a
85 soof § £ = E3
= Hi = 100 |
®¥3 o Nt Aaal, T 23 b
£ WA HER OWER AR 0
Arg Gly Ala Glu AMP IMP
(a) (b)
21200 -
— £ r a 2
°02 1 000 2.8
o o
=) b S35
o 800 r .
£3 ES
e 600 w9
& § H__a
iy 400 ¢ S
SE 200) wE
LE 2
s 0 s
£ BHEEUF  55°C,15 MPa,  100°C,2 min = BEFUF  55°C,15MPa,  100°C,
fresh shrimp 26 min fresh shrimp 26 min 2 min
(© - ()
3500 2 1400
@ 0.9 a 5
=z L s L Pk 72 S EEUE  fresh shrim
VRS p
é"i 3000 =< 1200 ¢§ b §S55°C.15 MPa,26 min
=5 25001 22 1000 Z% B&100°C.2 min
o m""
ﬁ%.g 2000 - HE 800 [N Z§
° ~ 8
%5; 1500 F ﬂ@‘g 600 Z§
4§ 1000 %t‘? 400 g§ :
W= = ;
?é S s00f ﬁ% 200 é§ :
= E LZ ‘~$ é&:tzf A \ 2_
BEEEF  55°C,15MPa,  100°C, = Na K Mg PO Cl
fresh shrimp 26 min 2 min
(e) ®

E 2 DPCD Fn#h4b 18 38R py 3= F 2 0k 4 B89 5 1

(a), (b) H—Fp ¥ BT AR AR AR BRI A REZS (P <0.05)5 (¢),(d), (e) bR EARFEZRAREZR(P<0.05);
(F) B — Pl 7 B b _EAREA R F B FR A 2% 25 (P <0.05)

Fig.2 Effect of DPCD and heat treatment on main flavor components of shrimp meat
(a),(b) the different letters at column chart of every substance indicate significant difference( P <0.05); (c),(d),(e) the different
letters at column chart indicate significant difference (P <0.05); (f) the different letters at column chart of every substance indicate

significant difference( P <0.05)
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YRR ER 2 1k DPCD &b B , 4 Folr 22 R it 25 4 3k
MRORMAR HEAR NARMNAEAR) AMP 5
IMP FLER WHIE & SR e Ry & o 25 57
(P>0.05) ;F KMk & =B E FRE(P<0.05),H
(3096.49 £21.26) mg/100 g F &% (2 539.37 +
15.55) mg/100 g, SR, JLANEE X HF 43 100 T
K 2 min J5 4 F 2 ORI B AR IR (KA R 1
IR R4 2R ) (IMP ZLER OBl 5L IS
FHYEE TR (P <0.05), AMP & & i 21 K
(P<0.05),H (574.88 £12.56) mg/100 g | FF
%(619.87 £21.23) mg/100 g, 7K & kb5 B iE
B AR IMP  ZLIR B SR 0 1 e D 4 i R
JUGA G X 1) 222 R 5 B B o A K 8 I AR 7
o, EER W TN TR R I T KM R .
AMP 5 T T RE S 100 C 44 T AR ATP il
ADP [&f# 4 i T AMP, #F 2 DPCD 4t B J5 , FH
B K' Na' Mg & i 53 fof iR AH b G & 2% 2
5 (P>0.05); 1B F PO, \Cl- & T [#
(P<0.05);M#RZ 100 C /K& kb P 2 min
Ja L B Mg® b, it B A R B PR (P <
0.05),

3 ihg

DPCD &b Bl 8 8K 23 5% B %) SR LA 7K 43 FRLIE
e ENOR R ARV AT E S A RY R
Ak B i O B UL PR KL ZE 1 RIOHL I 0 B 4 2k X
5 Niamnuy 50 {25 H— 50, 1 0L B 51268 1
5D 45 0 VR S B B PR LA O o ML T e
X R L PR B A B AR, L R 1 BTk
FON . B, 5 B B L AT 5, DPCD Ab B AE
8 58 0 14 5% B L9 X M S 7 3R IR

DPCD i J % 8} JJL PR 55 k453 2% f J BR1 W i
CO,7EJE J1 F i T/K A B H (HCO; } CO;™ %
BT BEIR T OUR PR R AR K R S UK
— B R R A, CO, IR RE S 4 IO Y 1Y
TR 53 FUNG 5 P B 40, DT 36 AR T B LR 5 H
SETEPAL B AE R, IF R M BB 4, R
MAMERBSG, B, Niamnuy %7 fi 2%
ST AR RIF Y K A R A I, BT R A
Bk, k3 min TR G 20% A, X T fE
S PR g AR 52 5 Sk T e A O R AT b B Sk % R
FE IS5 T RE 234 B — 43 K 4%, 1 B T UF A 4
T, DPCD FI7K 2 b B8 # i X 0F LA 26 14 B0 37 7K

J3 B3 TR, BB DPCD HI /K # Ab B #5 3 W T 1R
P 1% 45 K 1 B 58 . DPCD Ab 3 [ 25 £ & i
FGpH RS0 Al B B M [ 2SR
TR AR WA A A L A A E R A R Y CO,
D3 55 b, pH R A S 52 I A 2R R, AN HE R 1
DPCD R4, S pH & F I 125,
T CO, B Hite , s 9 [F 25 £ & pH o E 2% 5 .
5t AR L P X G, DPCD A 3 Py fif i TG . % 2%
(P >0.05) , ifii #4 &b 33 AT B B 55 5 18 i (P <
0.05) ; DPCD I #4 i FHL i 2 fff i A 38 1 1 3 F
(P <0.05), i H. DPCD /b i fy i P #f o T p o
%, X862 50l B & i T DPCD 15 # 4k B X} R
A 2L P55 A T A AR T T3 B OF P 28 4
AP HE R 2R TR BB 1 A g
¥ BB J3E 38, B R 5 T CO, 3 i 535 Oy X
AR P 3 1, 7 0 A R, CO, T B i, T R
W P 2H A I K L T TR A 45 ), 3R A5 5 3 B R 2
o BB J3E T 30 DU S I

7 S R R A W B R R R R R R
WAL A W) A HLR R TCHL B T4, H P e 18 72
£ I F) W R R T IR IR AL A W
— A g 24 LR B AR T 1 I 0 R % % S
X SR B R Y AR S0 P s G X AR
JUL P 37 38 R SRR A SR R AUR SR K% &
Fa% " Liang &7 PR MR -8 B
R LI ER AL & 9, JL L& IMP I GMP, £ 1]
RSB S R T L A R A TR A 4 R
ek 1E W SE R S Yy, AMP B2 6 19 15
BAK, 75 AMP B BUE ™ P AMP (5 i
Bio TEARSZEG T IMP S R SR (LK T 1, Bt
W], AMP FIl IMP Xf ML 44 358 % 3 #9345 T 22 5
ik, GMP | F & 5 5%, % P44 35 % 0F 11 52 0k 5
B K. g R SEERME™ £ LR
4500 Liang %5V B9 — 30, 1 5 A LR AP R
EEAHEILIR IR LR R R N I R
DA e Bl TR IR 7 TR 45, 3ok 4 R M A 4 0 30 o 40 2
AR T RAETE , BN 2 065 777 i 10 R Ok ) T 2
— U LR AN BE FA R S 2 A LR B T AR
P EL LA X 0 F B IR he A, SR
M X L R TR/ o FHSE R — R R AL
Wy, TE f L PR v AR T E TG A Bl 4 v
ThE, R R EERERY . KT ILA
o B I ST DL RO RAE A, — R TR
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37 %

PR FHSE 0, —Fi & B TN R PR TH S . 7 1 i 5
XY A X B SRR HE 4T 4 B, o B O 800
mg/100 g, HEJE TG HLES T X WG 77 i 60 4 A 1 0k
L B 5 A T, 33K 26 TE HL 25 7 P4 o R
RS T e R

A SLE F , DPCD Ab BT A ML BE W) 1 &
BN, 5 EEEIR AR H, B SE A . PO; T (C1T
TR TR, Hoft R R R B A, R
DPCD &b B % 87 25 3% 1 Al £ 98 i 9 0 26, 1
SR Y O B BN Bk . BE BE, AT
RE MY JEL A LR JLAS J7 1 - ODPCD 4 B R AR
TEARM MR TE B A6 1F T, 52 R 20 AR A 2 2B Ak 2
I3 5 @5 R IR ML S AL A ) B TEHLES T, AR
Wi CO,ZEHL; OFE WK BT 4 H T R K it I
fig H™ \HCO; ,CO;~ 3 52wk 4y J5 i b T v 4 0
RZS BRI AP IR . 28K,
TEHAL BRI R T, £ 5 4L R AL 2 RN [ A
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Effects of dense phase carbon dioxide and heat treatment on
shrimp ( Litopenaeus vannamei) meat qualities

LIU Shucheng, ZHANG Liang, JI Hongwu ", HAO Jiming, MAO Weijie, XIE Wancui
( Guangdong Provincial Key Laboratory of Aquatic Products Processing and Safety ,Key Laboratory of
Advanced Processing of Aquatic Products 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 promising non-thermal processing technology that affects
microorganisms and enzymes through molecular effects of CO, under pressures below 50 MPa and
temperature below 60 C. DPCD could affect food physical, nutritional, sensory qualities. In these
experiments, compared with fresh shrimp ( Litopenaeus vannamei) ,the effects of dense phase carbon dioxide
(DPCD) and heat treatment on the nutrient components, mass loss, pH value, water-holding capacity,
texture, protein and flavor components of shrimp meat were investigated. The results were as follows:
compared with fresh shrimp, the water and crude fat content of shrimp meat treated by DPCD decreased
significantly ( P <0.05) and the crude protein content of that had no significant change( P >0.05) , while the
crude protein and fat content of shrimp meat treated by heat decreased significantly ( P <0.05) ;the mass loss
of shrimp meat treated by DPCD was 16.02% +1.90% ,but DPCD had no significant effect on pH value of
shrimp meat( P >0.05) ; DPCD and heat treatment could induce shrimp protein denaturation, which caused
water holding capacity of shrimp meat decreased significantly (P <0.05) ,from(84.79 +5.25) g/100 g to
(65.18 £2.06) g/100 g and (65.58 £2.08) g/100 g respectively; DPCD treatment has no significant
effect on hardness of shrimp meat (P > 0. 05), while heat treatment caused hardness of shrimp meat to
increased significantly (P <0.05) ,from (3.48 £0.49) N to (7.37 £0.76) N;DPCD and heat treatment
caused springiness of shrimp meat to decrease significantly (P <0.05) ,from 0.88 +0.08 to 0.71 £0.03 and
0.78 + 0. 03 respectively; except for betaine, PO,  and Cl ™, the contents of other taste-active components
(free amino acids, ATP related compounds, organic acid, and glycogen etc. ) had no significant difference
(P >0.05)between DPCD treated and fresh shrimp,but heat treatment led to significant loss of shrimp meat
taste-active components ( P < 0. 05). These results indicated that negative effects of DPCD treatment on
shrimp meat qualities were less than those of heat treatment.

Key words: dense phase carbon dioxide; heat treatment; shrimp meat quality; flavor components
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