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Effect of electrostatic field combind with controlled freezing-point storage

technology on the quality of Litopenaeus vannamei in storage period
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Abstract: Used the electrostatic field combined with controlled freez-
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and examined the effects of different electrostatic field (1.5, 2.5,
3.5 kV) combined with controlled freezing-point storage(— 1 C =+
1 °C) on quality of Litopenaeus wvannamei. Some quality index
changes were compared in Polyphenol Oxidase ( PPO) relative
enzyme activity, whiteness, sensory, total bacterial counts, TVB-
N, pH, drip loss, K value and rheology property. The results
showed that electrostatic field inhibited the PPO relative enzyme ac-
tivity, the sensory and whiteness significantly better than the con-
trolled freezing-point storage. In the late period of storage, the total
bacterial counts was inhibited by electrostatic field and TVB-N, K
value was all slowed down to different degrees. The drip loss rate
remained at a low level. Electrostatic field can significantly delayed muscle
protein degradation through the test of rheological properties. In general,
the 2.5 kV electrostatic field has a better preservation effect, which can
extend the shelf life of the Litopenaeus vannamei to 8 days.

Keywords: Litopenaeus vannamei ; preservation; electrostatic field;

controlled freezing-point storage
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Figure 1 Effects of different voltage electrostatic on
PPO activity during storage

103



s 5 4R 8

2018 4 % 12 9

sor
M 1 mmn mezn BE=v
AaAa A
45 | Aa Aa Al 4Aa Aa
7
m
= E 401 .
o = ?
g z
35+ é
7
?
30 4 g
0 2 4 6 8
B ]
Time/d

ARV KB B 3 [l 136 41 A [R) b 98¢ R 43I 25 5 | 3% P<<0.05) 3 A8
) /N S B R 738 [ T 6 R 5 () 3 6 201 i) 2% S Y2 3 (P<C0.05)
B2 eRI2FRE#HL TG EMY YA
Figure 2 Effects of different voltage electrostatic on

whiteness value during storage

HoAbi e 4L . 0x 5 S A W B IO B BB LA K PPO g I [ I
FRAE R OC. AR 2 RV ALAR ST I L I 4
HL 3 50 R R DR R il ) (B AER T RE R P A TR R it
VR A1 T S SIS SR DR 5 T 8 R AR R R AR L TG
556 K. e 45 2 8 R ( E R B R 2 2 A 2
R X L I i £ S ORI R R
TR ) SRR S B IR R A 56 . B ORI LR
o BB TE RS 4 KRB —E A T Mg 41, /TR e — &
R 5 B Y LA PPO I 45 2140 i 9 7 A
2.3 FIFEEI AR FEEITSH M

HTEL 3 R0 7 I B it v 2% 6 R o R A Y
AR FEEE M T B 0 & A L T 4URE 30 T R 2%
8 3K W W 3 X PPO i A0 G2 B 09 A B A
WAE A SR . PR 2 KA 2 AY R . 4 46 8%
e AR RRBR S R I0mss 4 X, A RA L B F
Zed. | A ERMBEAL., WY I HHANRNER
Wk [ SR FEAR AR HOF HA 520 B . X2 TR
Wy A T T T UL P 2 5 A R LA T SRR 1
A5V SR R A AR A A R A — B TSR 8
Koo 20 S5 ok B A 1 2R 55 . EL2H A ey SR e B A
E || SR P e R e 4 S

101
g
7k
£
®E |
N
[
g 5
-
BE
3,
2k
1 1 1 1 I
0 2 4 6 8
I fia)
Time/d

A3 @AY RRE SR T IE S Yn
Figure 3 Effects of different voltage electrostatic

on sensory score during storage

104

2.4 HIFEENLMENINE S SHNEI

WE A FiR AT IR B b A R R 4L R T T BB 2
EItlas, PoEE A s A S S AaER R E (P
0.05) 45 4 KA HA Bk F) 5.16 1g(CFU/g) . A BF 5 &£
WL 7% B BGXF] 5.0 1g(CFU/ @) RLF BIA K T34 168 .
A 6 KA EALRE G T VR BT A 3] 6.03 1g(CFU/g) . N
MEH LB ANE R BT 5.0 1g(CFU/2) . W] M1 3%
AR R R AN B A . TCOREET 4 d 25l 3 AL AL TR] B TR
S Gk NI N A i =P e 1 T B s s T
I K AT R AR R B, A 6 K BV B
B AR EF 28 8 RITLIT.IVAL B & S5 A s 38 T
5.82,5.57,5.44 1g(CFU/g) , i 3 & 4 ] & {3 P 25 S (P <<
0.05) , IT 4H 7 B 0 i 2% . 3 AT RE 2 IV 30038 20 A=
38 I 7K I PR B L T H 3 38 2o A T AN AR 1 N A R L
M) 1 R 185 B A DA T 08 L T B o 1 2 R AR A L S 0 0 o R
BHARKBAY WAERY . I R E B W T R
YRR RO . TS 10 KL LIV R @
i 10° CFU/g,

7.01

1 1 =Zmn BEnv
6.5
6.0
= 5.5
29

5.0r

i3
Total bacterial count/lg (CFU -« g™

4.5 >
¢
4.0 é
3.5 g
3.0 g 1 1
: 0 2 4 6 8 10
P ]
Time/d

AR KB T8 3R 7 (R 328 5 20 A ) I K ) 22 57 883 P<C0.05) 5 R
) /NE S 3 [ R A () a3 £ i) 22 57 3% (P<C0.05)

B4 ERIRTRRAHCHSHEEERGH A
Figure 4  Effects of different voltage electrostatic on total

bacterial count during storage

25 HBEEREMAMENRELERER (TVEBN HE)H

A

TVB-N 228 105 ff ) A4 0 2 e 28 5 it & A
YIBR ) GERR L BT L 2R W R R W R A R, gl
5 R JLANIEXTEF TVB-N %) 45 {8 Ky 10.77 mg/100 g, 7EI-
PO TR) A5 X B 40 TVB-N PR K., 4 2 KEF KR A
TVB-NHEEMEEKER . s ax B0 4D 5 11 AR
1 TVB-N EFt&d, 511 IVAH B FEMEZEF (P<0.05),
FARM, T4 TVBNEDLEMNSE 2 XY 19.82 mg/100 g
JI = 25.24 mg/100 g, [ I . IV 4L b Fh 3 B 0 2%, X & i T
T EL 3 X B 0 2 R A P R TR 1 T £ R AT AE 4 )
T AEK EEOIF R E A o . B 6 X, 141 TVB-N
fHE iK% 31.24 mg/100 g, B i A= B 7Ky TVB-N % 4[|
B 30 mg/100 g, I .MM .IV4 TVB-N {53 5ik8] T 27.54,
26.54,25.97 mg/100 g, X S HEE B HEH — B B BOXR



F3MEFEI2H

B SC A < B 37 25 6 IR R Xk LA 5 X R 400 i B 1Y 2 T

O g
351

B 1

78—}

g’

301

TVB-N{&

TVB-N/(102 mg -

AXMAIRIIINANNNNNNNNN
AN\

(=)
(S}
~
=)
0

R[]
Time/d

ANFRE F 678 FHA B AUAS 7 058 R 4R 22 7 B 3% P<<0.05) ;R
7] /N £ 3 7S TR) D R AN ) 1 6 21 1) 22 5 W3 (P<C0.05)
B 5 meikidiz Pt TVB-N#g &
Figure 5 Effects of different voltage electrostatic on

TVB-N during storage

ZAME T 6 d N, T4l TVB-N A B % F . IV 4 (P<
0.0 fHIl N4l LR FEHEER.
2.6 EIFEEX ALAEXER pH EME M

pH {E R DA 5 PO 6E 2 1) — T B S % 4 A, — ok
i K= ST e pH 2GR R AR, K e
FER 45 4 RO RE SR AR 45 2 R ok 31 B I . 302 R 3 )5 1A
T SR 1) G S T A A B PL TR 55 TR 25 ) IR 0 p I (A A ARG 1 285
Rl J5 25 2L RE o pH (B T B R 22 38 m . 352 #1080 N TR
it R0 A 0 B P R T O A T A B R 2 TS 3 pH
HEFAE, W 8 K. L. V4 pH {45k 8 T
7.67,7.65,7.62, B EALF T 4109 7.75(P<C0.05), I 5 ij 1)
HL 45 45 23 AL JC W S 25 B UE W R 3 o IR Y1 pH
EXEEER.F4RENNM.VAS5 T 427835, 06k
S T 43 B A 0 R P TR R O Y AT S
2.7 HBIFEEIN MR TRRKRENE N

[ag- 2 I DTG B Sl AN S R SRR E R TNV
TR SR 2 L W PR IR TR A B VR B IR LY TR
O 3K AR 23 R W T Y L L IR O T W T A R

j'g::II .G zZn BN,
76 Ba Bh | BaAb
: Ca..Ch Bb Bb
7.4 “Cab c},
7.2
T 7.0
6.8
6.6
6.4
6.2
6.0
4 6 8
I} i)
Time/d

AFRE F 8 %78 WA B 4UAS W] 00580 K B R] 22 5 B 3% P<<0.05) 5/
[F] /N5 A % 7% TR) 0 R O [ 3 3 4 1) 25 5 Wl 3% (P<0.05)
A6 ERITEFHEG pH ¥ Hn
Figure 6 Effects of different voltage electrostatic

on pH during storage

PR T RGP B IR AT B 7 BT LU L Bl 5 [6)
B A LRE i TR R R AR T R W 4 d L 3 A% 2 g
T L4 T LRl A 3 TR R TR RO R R BT
W XARES LK LA B R R K S A S
R KA AR A A5 B b b BB 2 K B kY L IR 6
K AT R RS L AR, m AT 6 d %
I LA TE W B 25§ (P<C0.05) , HI T4 8 K54 4l
WEART [ 4 (P<C0.05) . X AT BB 1E 05 9 25 11 4 Ak
LN & YR RN IR RS S N R i T ST 7
T ER O A B

3.01
1 Em1 zZZn E=v,,

2.5F Ab Ab
B:

Ba i ‘c]13a

2.0

0 1.5

1.0

THR LR %
Drip loss rate/%

0.5

0.0
6

8
P ]
Time/d

AN KB T B 3 7% [ 38 6 20 A [ T K i ) 22 53 W 3% P<0.05) 5 A
[7) /N5 = B 3 7 ] I 8 R A [] 3 36 4[] 22 S 8 3% (P<C0.05)
BH7 ERIBFHELGFTRALENG Y "
Figure 7 Effects of different voltage electrostatic on

drip loss rate during storage

2.8 EIFEEX MR K EK 20

K8 DR B2 19 43 % 77 90 O T S AR 305 19 — b oK ™ i
fif BE R AR . — B K {E AR F 20 %015 R 0 R fF B, K {5 > 60 %
WIASBEAE TR g ™. i 8wl U, I g o A o
ARG KA RLMERK, S LI VAR T
M. WS 2 K40 41 T B W 25 TR O B IR R R R
FI Ko 2 T T ) S8 G 45 4 KO(E P b T P sE 6
Ko T HEES K R56.82% A& I TH e, T .

2ok T Gzn BENAa

60 Ba
Bb g1,

(|
b Ab

50t
40

KAfi
K value/%

30
20
10+

0

6 8
i 1]
Time/d

AR KRG T B2 (] 15X 56 2L AN [ D K ] 2 S 3% P<C0.05) 5 A
) /N A R [ 0 R RO () a3 2 i) 22 55 8 3% (P<C0.05)
B8 itk KL%
Figure 8 Effects of different voltage electrostatic on

K value score during storage

105



s 5 (R &

2018 4 % 12 9

100
50 000 90
80
40 000 20
£ 60 3
S 30000} I £
M Em
& 20 000 40 ¢
30 &
10 000 20
10
0 0
r 100
50 000 90
80
40 000 20
& 60 g
_ 30000 50 Em
o3 - %; =
& 20 000 402
30 &
10 000 20
10
oL ! ‘ s ‘ 0
0 10 20 30 40 50
s [
Time/min
(c¢) M4

r 1100
50 000 190
180
40 000 170 .
£ 460 §
_ 230000 ER
i =9
& 20 000 40 £
130 &
10 000 120
110
ol . . . . 0
0 10 20 30 40 50
e
Time/min
(b) TT&H
2100
50 000 {90
180
40 000+ 170
o e
[ 160 £
_£30000 g
O3 10 g m
= il =T
& 20 000 40 &
130 =
10 000 120
110
oL ‘ ‘ ‘ ‘ 0
0 10 20 30 40 50
i ]
Time/min

(d) V4

B9 M THesd GEnYa
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