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Effect of different freezing methods on the ice crystals and quality of
white shrimp ( Penaeus Vannamei)in the storage
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Abstract ; Fresh white Shrimp ( Penaeus Vannamet ) were stored at —20 °C for different period after various frozen treatment
including liquid nitrogen freezing, plate freezing and refrigerator freezing. The formation of ice crystals in shrimp meat tissues
and changes of the meat quality were analyzed in order to evaluate the optimal way of freeze. Results showed that with the
extension of storage time,the content of sali—soluble protein and water holding ability and sensory score decreased significantly
(p <0.05) in both plate freezing and freezer frozen groups.The ice crystals formed during liquid nitrogen freezing were tinier
1/3 than plate freezing and tinier 1/2 than freezer frozen. After stored for 180 d,the value of TVB-N was <25 mg/100 g.The
value of TBA was only 0.72 mg/100 g, suggesting the samples treated by liquid nitrogen was in a relative fresh condition
because it could maintain the morphology of tissue better. Liquid nitrogen freezing inhibited the protein denaturation and fat
oxidation in shrimp effectively in order to prolonging the shelf life more than 180 d and better quality of the shrimp.
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FREEAN 30 s fFIL%]-20 °C 5 i P4 it 8 min
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B K, X S T UKAE R 45 28 min 43 s A ik ] p
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LUV B 5 X5 B 25 R S ) ) E I, PR S B
R, 24 F K 180 d B, i AUAR 45 TE sl iy vk & B4R bk
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IR 30 d BN T A%, KA FR G5 T B VK G A
B G R TR AR 4, s R AU T o
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JE AT DL A VR AR A5 AT B VK S AN Y A
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Table 1 ~ Sensory evaluation standard for white shrimp
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K2 RIFREE T AR LA X R ZH LK A Y 2 e B4R (X £ SD, pum)
Table 2 The equivalent diameter of ice crystals in tussues of white shrimp
under different freezing method (X £ SD, pm)
, ' YRR IE (d)
IRE 0 CHrfiEt:) 0 (FR&55ER) 30 90 180
A 13.71 £0.134 15.096 +4.584 87.004 +11.815 101.122 +26.494 162.641 £27.612
AR 13.71 £0.134 42.187 +13.16 126.038 +21.618 184.019 +33.075 244.856 +19.879
vKAE 13.71 £0.134 95.173 +£24.768 159.102 +17.046 309.785 +23.201 348.787 +30.699
NG P4l B4l (mg/100 g) <25 H—Z 7 ; TVB-N(mg/100 g) <30
MR PRURE R g e e LI TVB— N AEB T 32 14 kg S5 A 7=
0d BT G AR B B AR bR, B RO T KT RS AR
CHTBERE) T BT 5 18] R 43 i i AU A R A =
il 55 PP s g A
i &2 B i L 9N TE X AR A TVB - N fH R
0d 2.338 mg/100 g BT I [H] 19 E <, =F0 Jr 20O AL
(VRETEI) AR OKAE) URES TR LA XS BRI TVB - N {E 2 54
KaH, B R 4 07 BT a8 g o i ok
FEURSS LT Fd e, Horh iy 28 d TVB-N 1K 22
30d 12, R IR B RRUR G OP AR VRS L PR R
ZEXE R 30 d TVB - N {H 43 5134 in 17 2.204 ,3.299 |
4.320 mg/100 g, 1 5 ] 2 180 d Wik 3 15.143
90d 25.074.25.538 mg/100 g, {558 HAG B by ny &k )% .
W, MR AR SE 1Y LA IR X R BT e i, TVB =N 345/
25 mg/100 g, J& T —Zhh . HEZRES Y FLYN XS HR
1804 BT 25, TVB - N fH B &8 of — 2 50 Y FR B,

BT ARTRIRSS 7 206 ML s
Xof R GOV 25 A8 72 1 (% 200)

Fig.1 Changes of microstructure in white

shrimp under different freezing methods( x200)

15, IX AT HE H TV R I aek AR vh 4 I 4 A IR 5 | AR UL
JRET Y 5 N ER S 4t 2L Bt . B P vKAB AR &5 4 i)
ZHER B2 UK & B WL AR FH 58 4 0 B IR, S A 7R 45
ZH A ZH 204 H B T AN [R) R B 1) R L TI] B 2 e 45 3R
TR AR 435 2H 1 40 i e oy 52 8, TS PN K 2 22T i
FIWUEET 4 20 M 0 301 3%, 33X N7 3% 5 9% R TR 2R %) DK i
T IMA A 5, Kaale LD %5 A7 HF 58 2 4 4 —
SCHA A2 UREE R AN [6], 2H 2N T Al A 6] R /N g vk
fi, PR VRS TR 8 R i PN /N DKo, T 8 B R 25 A A
A IE R R VK o #0952 2 IF 58 6 W AS ] R 4%
JEWIERE A 24 h, R 45 3 8 AR, oK A TR R 4
(p<0.05),

B R D) B Al R SR I 4 0 MR A B R
IR, S5 28 o IR BE B B ) e 0, 7K 43435 S eI, B i)
TR Bl K o o N AN SO I RS B 2 B e o 3l NN
T REATRZH 2R A R A R 3 T 2H R0 i) T, B G i S 4
TURPIHEUN SERE M, BRI T R R 281k .
2.2 ARFEFKXITFLAEITEF TVB-N B2

TVB-N {EAE T 7K i e B e i T B 20
FEbR , P G BRI R WY O A AR R, GB2741-94
HRIL 2 X FL gh i X MR B BE SE AT T R 43 TVB - N

TVB-N {HAYALfEn] BB AMP il 22 2 A FHRS i o
SASEA S, M TMA Fil DMA 742 il ] GEPEAS K, B
PA_E T T 393 DA ) A DRI S 0T 2 4 45 44 1)
R | R L 2T B 53 i S Bl A2 0 3 8l B n ik, A= 90
TS 3 A& HE R S i, DT 5 2 A ], TVB =N
RN, 25 SR AR MR F 5 Hui ™ 45 R )
PRt Iy AL PR K ) P22 AN W) O 2 e
FIBFFE AL o SRR TE 2 X a6y o AN [i] A% i Ah 31 5 5 G
HATA] ity 5T B 728 A 0 R, UL & B B S R R I 1] B S
TVB-N {ELZ#HHE .

25+
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—— KA
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Fig2 Changes of TVB=N in white shrimp

under different freezing methods
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Fig.3  Changes of salt soluble protein content

in white shrimp under different freezing methods

Ko U ER A PR R S AE —20 °C pRKAE R 4 A B
JEFRIGEE AR vh — B R BT R, U R AR R
24 d MBI, O BEAES 0 d 258 24 d |
BT 32.76 mg-g ' PR IR LS FEHT 24 d w11
60.86 mg g 24 d 1 3229 mg-g ' FRET
27.57 mg-g ' 5 SRR 45 A B g ok MR 5k v R 2 1
TEAERT 24 d AU R T 20.54 mg-g ™', XA RESE
FAEVRE L B b, L ZU PN 7K 43T BLok il , LB 3R AR
43T [RTE Wb 7K il B U, T 08 R T I BE A A4,
SIS EL I AW T B, A A s 177 d A
AT &5 T VKRR B R 25 RSP A R & Ak B ) R s 2R
HoE . BIAIAITE 177 d W5, AR S5 A Y
JLANEXTUR B A A X5 i ) 3R MR AR & i, Ui
WA IREETE W0 DK & 41 /N R 8 4 b AR S dH SR 3
—ERRE R E AR TR, R T ERIE R E A
H SESE S AL AL S LER AR 0 EBE 5 2R 6, AT ER 3%
PERR A& AT 8 o D9 AR AUAL B A4 X IR 4H 2 58
Iy, B B A X B 27, S R R A A 1 I A Ak T
PN , S IERR O fit e A 0 IS B A /D, T &k
PR AR ZE e BT R A i BT ST 2 B R
5 URIBAST (] A | R PR AR B M KA, TR R 45 20
B AIRE M2 T R 4l L 2818, XF s /)N
24 AEFEFXXTHEIFHR Ca’ —ATPase i
#m

Ca’" —ATPase JZPFH LA 4140 9 ILER & F1 4 T
ST R FE S b, HTE P /N AT L] TR PR 20 2
HrLERER 1 AR R

MNE 4 AT LIF H, Ca® — ATPase 1HPEXERT 9 d &
SUR BT A SRS AW N KR, X AT RESE B TR R
o R e ) S 43 i R AE L AR LB AR 1 A PLER AR
FI4s & 505, P BOHLRTI G P 58, Ca®” — ATPase 3if
PEIG N . Tk W ] L P A T AR AR B A T
Ca’* — ATPase 7% PE B FEAK, X5 Sriket P | bR
e AP LT S A AL, INEE 9 d TFHA, W
B OPMRL UKAE R 45 109 FLAN BEXT BF Ca® '~ ATPase 3
PR REARCHRL, T BT [ AR X vsk 12, 33X nT BB R LA 3R A
R 2 ), ATP K B 43 i, 1 e K Ca’" -
ATPase JHFEZ WL . = FPAS[RIZR 45 7 =X 00 i 4 43
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SR 3

SIMES 9 d 2R TFRERIE 180 d, Hirfr Ca® — ATPase
TGP T BRI P vk AE RS, , 38 180 d BhiGMEE H2iE T
Z, XA 8 S i T IE B A VK o 40 it 25 4 i 3R S 3K
A AE P, LR AR 110 RO Sk BB i Ay B % 2R
AR DA R B P BT 1 B 2R 3 A T R R AR P 2 P
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B2 1% , UL R 45 2H 2L 451 19 A8 Ak 55 FL A T X B Y
Ca’' —ATPase 754 A i A48 52 TE A 26
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