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Processing Technologies for Ready-to-Eat Litopenaeus vannamei and Changes in Its Properties during Storage

CUI Hong-bo, XUE Yong, SU Wei, XUE Chang-hu*
(College of Food Science and Engineering, Ocean University of China, Qingdac 266003, China)
Abstract: Key processing techniques for producing long lasting ready-to-eat Litopenaeus vannamei products were investigated.
In addition, the changes in texture properties, the contents of protein, free amino acids and astaxanthin, TBA, and microstructure
of ready-to-eat Litopenaeus vannamei were measured during storage. The storage life of ready-to-eat Litopenaeus vannamei
produced by steaming, curing and high pressure steam sterilization at 115 “C was up to more than 30 days at 40 “C. The texture
of Litopenaeus vannamei deteriorated obviously during storage and the changes were associated with the decomposition of proteins
and structural damage of muscle fibers. Moreover, lipid oxidation could cause the decomposition of astaxanthin and changes in
the color of Litopenaeus vannamei.
Key words: Litopenaeus vannamei; ready-to-eat shrimp; texture; protein degradation; processing technologies
HE S TS254.4 SCERFRIRAL: A W HEHS: 1002-6630(2012)04-0257-05

2012, Vol. 33, No. 04 257

5 I RHEF(Litopenaeus vannamei) & —FlE 35
- BRIESEE MRS, RO &S T 90% (T
). IRITEEIUN 1% A (TR, FHE& 2R R,
OS2 B A S B, et IR P R e e AR
RAFFp 2 —, 2 Harth 5 b= KR xR vh 5= i i
R (PR AR, R T R 9 TR SR E R, 2006 4E R SR
XPUR = IR B 50 J7 il JEAESk, P [E R K 4
s, MXTHRN O AE S5 G R &, BRIk I T X Bt
Tk, U Rs TR R, I RN R R SR R B
B B Rk 7 R R HT HE
BB R 3 0TI R AR S AR U e, 5
e et B S R AR I R R 2, KSR
PRI . ATy AN, pH (AR [ P SOk RE B
B FURHIR = S T R AR LR 21091, 2 20 T8 BRI K 43
TR, AERILTR M. B TR T R B

B}

Wk H 1. 2011-01-07

UG ESR B EER N, R B
TR R A, HAA R 2R R AL REREPE, Yo JLH
W S R AR, B T IR I S A gy, A R
WAEPIAVE TR, R SR I e R e R AR O,
R WA PR TR o R T 3R A2 S 16 I T A 3R
gy, M AR R i B AR S R, A X
AT ER ST, T & B Z MR, iR
T O R A B RN

ARSI TF R — PRI 5, RN iR
B R R TR A e 2 4k, T SDS-PAGE Z3Hi 8 1
R 37 TR AR A, F B SR O 25 4 1)
A4k, Ay e R A R R R T R S A

1 ME5EFE

11 MEEBR

FEGIUH M SRR A S AT W RHIE L 51(201105029);  [E BrAHL A 1F 5 H (2010DFA31330)
EZ WA 21987 —), W, Wi-LWFITAE, BT K~ 1. E-mail: chbb770748@yahoo.com.cn
*HAEEE: REKII(1964 —), B, #H¥%, WA, WU K AL 2% . E-mail: xuech@ouc.edu.cn



258 2012, Vol. 33, No. 04

=T

i

A

4= XA

AR WA SR KT, FEECR
FERF MR : 9~11 A4y, HKSIHIEELR S, LK
ToAMEK. 2258 )G U1 B & (7.35 £ 0.20)g.

efi =l R TAHRA T+ SRR R
Wi, BRI 3 Sigma AR MAERLLZER  HZ
R 2 A PR W] AR 38 S o #r 4t
12 /S5 K&

TMS-Pro #pPEIA A S&E F.T.C.AH]; HPS-250
AERRTRAE WRIERWIBT LAY WRI7200 AL
JEIETE JUJeRT (L) IR A R A R Air Tech #E i T4
& I ER R AT GL-20G-I Ak B LHL bl
SRS ISM-840 F4 7 B s
13 Jrik

A 9 FRT IR B R A 7 ol %
FEARMEIE T2 G E A~ Lk, L
2 — 1 U — 2BV — 25— H L W — Rk kR
30min — ¥ K5 2h — E 4205 — K E — KA E1— 40
(OF i et

SPANTF ZE I ] (2. 5. 8. 10min). BRI 41
B KB SAE(70°CHE4L 15min, 85°C K 30min; 100
‘CK1# 30min, 115°CK# 5min, 121°CK# 5min)#4r
R, IR BT ALK B A R A =
132 AR Y

PRI 78 40 WHE ) BB F 4 3g, NN 50mL ZE18K,
HKUHRYE 20min, EHGIE, JEHEA 2 100mL. B
S ENED E AR &, HORE S ImL, Bk 2mL, #%
FRZZ 1 (pH7.4)0.5mL, i —Md 0.5mL, #h/K# 15min,
EARAE 25mL, 10min i 570nm &b bbfs, LURIEZ N
PRE R L . PAT I E 3 K, BT 3ME .

133  TPA Gk 43 #r

KH TMS-Pro 9 RSO AE 5 1 TPA(texture
profileanalysis)dF i A . Sk L Z5 2R P FmH g 2
AT . EH P/0.5 HIBER K, MR S 1mm/s, U
RIEAZ & 50%. Wik 4D 5 A PATFE.

WS Ff IR B — e AR TE T A s Btk AR
JEFE AR 22 BRAZ T 77 Ji5 P 52 21 AR TE 1T IR 4 A1 1) oo J3E B
R s R %A o] DUBERLR R FE S N B R A
D75 PHWEE: I (E AR DL 7 K [ A ot L WG e TR s 110 £
S R BT 7 I RE
134 EF4E i Pty

FREUFE 43 AF B ¥ BT iR B, i SRR L 1:5
A 0.03mol/L ) pH {1 6.5 B FRZE M, 4 CIRIRIR R
B 5min, 10000r/min &> 20min, #ifi EiEW, =E
VRV 3 e I oM Dive s U E AR FALE 1:4 5 0.1mol/L
pH6.5 TR 2 B (£ 45 0.7mol/L Uik 21 5 543 %k 0.02%

131

BRM)IRAGIS), A CANRYRGHEH 5min, [F]iEEE 100001/
min B0 20min, BRI, 481 E 10000D EEIEE O
B 4°C. 6000r/min B0 i Eh, Ak B IR R A

WA 4 s A I B A f it SR Folin- vkl
JE3); SDS-PAGE B vkl DLy - i i ¥ [l 7
10~200KD (W brUEER FIVE XTI, SR b S m i h -
WL SDS-PAGE i HL vk (73 29 I it i 73 45 12%,
TR T 3 A0 5% ) 23 AT BB e 3 R MR s ek A v B
M .
135  HFEHFREREGEE
Z [ Chalida 2FUSK 7y, (6 SLEEAh b HEAT ek
FREL 5g e A7 B Er M FE AL, 40mL P EHASHL, 6000r/min
IR 2min. AJSRMAE 4°C4F 4000r/min, B0
5min. ZH 3 KJG, M EKAED, BLJEHA
P J2 4 7% 22 250mL 4330 =+, A 100mL 0.5% NacCl
WA 40mL Fih k. FEAIERDOLFE 1h J5, ¥ L2
£ RS A4 50mL R, DS AARE. DU O 2
FOG I, o] L3 e 6 BT E 47 2nm A 6 B
e 3 I, a5 KA
136  TBA{HljEue

FREC1.0g BPEraRA=FE S, TN 3mL TBA fifi %
(0.375% S EL L Z /%, 15% TCA, 0.25mol/L HCI %
W), WK 10min J5, GE B SRAKFEEAHI, 4300r/min
B0 10min, B VS, 532nm AbIEWOGRE, SEAT
WsE 3 W, BOFHE, M TBA i,

Asz  0.003L
TBA/(mg/kg)= X
Kb

X 72.07g/mol X 10°mg/kg
1.0g

A KOAWOE RS, B 156000L/(mol = cm);
b by b5 I J5 5 (1em); 0.003L Ak R 4AF; 72.07g/mol
Shy TR R R R T
137 W R

¥ [E F5 GBIT 4789.2 — 2008 (£r /it DA My24 4
5 T Va S B e ) #EAT I .
138 FIH BT LS I 45 fg e

AN [E I S 301 1 B £ A 5 A ISM-840 H1 8 FEL T
DB S L5 R . H5 5 X 5 X 5mm [FIEARFE S E T
AFR 3% 2.5% IR B (0.2mol/L BERE Eh 22 0 pH7.2)
A ACE E 2h, AR5 ZMKIEEDE 1h, KK 50%.
70%. 80%-. 90% H1100% Z AR Bi/K, K T-FE 5
IR A A S, B R .
139  EEIM

10 4L BB A b s%, R “HE” AR
ErlF AP SRR . R M . UK SR bR BE4T 4T 4>
PL1~5 Z RN, AERRIRIR B &5



86iltl=

2012, Vol. 33, No. 04 259

1 Eoeve. Biik: 5 2 MW=, B ef .
DR A A5 B R . IR S SRR 1 2 R T RRIR
SRS s 5 oy MR FURIK, JCRR. AR
Ho TR A AL SR P, SRR PRI RS . R B
SAE R 1 NN Tk RS BORLRE
WA 5 MR AR IE R, AR, R

2 HRESW

21  HIEEME T2

211 ZE T R A

RITEE 7= 5 (00 T SO JEURHEEAT 2k, —RCR 78
A7, AHZERE N AR B R B AR K 2 & s R,
IR R R I I SR 1e-200 o ) S 56 e R R
B, GTHEENRLRMME GRS, X8EIFRD
EZRBLFEP R G R . ARV ZE TS — P FH 0 2l o7
EAV SR E 7 WA E IS L= o | O S S R = 17
Wik, 1530 SRk TSR R A . ST R 2R K
M, SRR S, BATECE VR . AZBKRMTPA
W, Wk L PR, ZEN RS KA BRI TR,
PUME RN B BT OB 2, WEE RN, ZRAAR
T A ZE IR R Smins

R 1 A E ZE I R X R 38 45 1K 5
Table 1 Effect of steaming time on sensory and texture properties of
Litopenaeus vannamei

B /min AP O Kk RECES EEBIRE /% R /gf Gt

2 35 40 35 3.7 11.8 120  0.60
5 44 48 45 4.6 18.4 450 0.81
8 46 45 46 4.6 23.4 480  0.77
10 47 43 42 4.4 26.6 490  0.79
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Table 2 Orthogonal array design and results for optimization of
seasoning formulation for Litopenaeus vannamei

WIS A% BFE/% CEKQ% DI&G% &
1 1 1 0.05 0.05 3.9
2 1 15 0.1 0.1 4.0
3 1 2 0.2 0.2 3.8
4 15 0.1 0.2 4.8
5 15 15 0.2 0.05 3.6
6 15 2 0.05 0.1 4.2
7 2 1 0.2 0.1 3.4
8 2 15 0.05 0.2 4.6
9 2 2 0.1 0.05 35
)1 3.900 4.033 4,067 3.667
B2  4.200 3.900 4.100 3.867
B3 3.667 3.833 3.600 4.233
W7 0.533 0.200 0.500 0.566
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Table 3 Effect of different sterilization methods on sensory and texture
properties of Litopenaeus vannamei
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Fig.1 Changes in TPA parameters of Litopenaeus vannamei during
storage
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Fig.3 Changes in free amino acid content in Litopenaeus vannamei
during storage
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