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, -18C o
:1) :
o ( ).pH45 AEW (AEW 45) .
pH 6.0 AEW (AEW 6.0), 2)
1 : ( ).pH 4.5 AEW
1.1 (AEW 4.5) pH 6.0 AEW (AEW
(Litopenaeus vannamei) , 6.0).
. 1.24
(ATCC 25925, Staphylococcus aureus ), 1) : GB
o Baird-Parker 4789.2-2010 s
. , GB 4789.10-2010 o
5 ) 2) TVBN . 6l
. 5 100 ¢ 100 mL. 0.6 mol/L ,4 °C
FX-SASAL , 1 min, o 5 mL, 1
;s HS-1300 , 2 .5 mL 0.8 mol/. NaOH,
s HWS-270 , , 6 min, 0.01
;s MDF-U53V , mol/L. HCI o
SANYO ; TMS-PRO , FTC TVBN (mg/100g) ,
;PEN3 , AIRSENSE ;DC-P3 3) : 2 ;
, R DC-P3
1.2 , (L ).
1.2.1 0.15% NaCl 0
, . , 4) :
pH (Acidic Elec- (TPA) 0 D :
trolyzed Water, AEW):1)pH 4.5, - 2 ; @P/50 , 50
1025 mV, 38.6 mg/L;2)pH 6.0, mm;(3) 1.0 mm/s, 30%.
1056 mV, 34.2 mg/L, 5)
, o o (5.0 £ 0.2)g,
1.2.2 o : @ 25C, 20
10 min, min; @) 1.0s, 60 s,
R R , . 60 s; ©) 300 mL/min, 300
(0~4 °C) , ml./min .
o ,100 C 1.2.5 Origin
2.0 min, , , 8.1.SPSS 13.0 , +
1.2.3 ()
10° cfu/mL 1~2s, 2
4 h( ), () 2.1 AEW
-55°C 4h,
pH AEW 3~5s5(4°C), ,

C ) )
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, , (P<0.05), AEW N
; C ) 0
. ( )\ ; ,
AEW N N )
) 1 ° . , )
, 0~20d m, , AEW
; (20~ )
80d), , & AEW
) , AEW
(P<0.05); , Cl0~.Cl0, .05, H,0, [O] ,
N 40 d ,
, (P<0.05), pH 4.5, B
pH 6.0 AEW , 0~80d °
1 AEW .
Table 1 Bactericidal activity of AEW coating ice on the frozen fresh and cooking shrimp
e 3, Bk A= ok T A=A
3 AR X
B 1 /d =8 AEW 4.5 AEW 6.0 = AEW 4.5 AEW 6.0
0 1.40 + 0.24 1.40 + 0.24¢ 1.40 £ 0.24° 0.82 £0.11* 0.82 £0.11° 0.82 £0.11¢
. 10 1.31 +0.37° 0.76 £ 0.31" 1.13 £ 0.30¢ 0.88 £0.30* 0.34 £0.19* 0.53 £0.33*
éfoffjif‘/ 20 1.62 +0.19 0.53 +0.19* 1.01 £ 0.19* 1.24 +0.26 0.36 +0.22* 0.50 £0.17*
40 1.90 + 0.38 0.69 + 0.22* 0.92 +0.26* 1.29 +0.14" 0.50 +0.14" 0.65+0.11"
80 2.34 +0.27¢ 0.84 +0.27° 1.05 + 0.10™ 1.48 +0.25° 0.48 +0.17° 0.69 +0.26°
0 3.55+0.14 3.55 +0.14° 3.55£0.14¢ 2.95+0.17*® 2.95£0.17" 295 +0.17°
s a7 10 3.64 £ 0.22% 1.63 £0.22" 2.34 +0.37° 2.89 +0.15° 0.96 +0.22* 1.78 £0.28"
EEES 20 3.81 £0.19" 0.86 +0.24* 1.89 £0.20° 3.08 £0.22" 0.80 £ 0.14* 1.47 £ 0.15°
10°cfu- g 40 4.20 £0.37° 0.79 £ 0.30* 1.38 £0.31* 3.36 £ 0.26° 0.82 +0.23* 1.10 £ 0.22*
80 4.86 +0.33¢ 0.95+0.19* 1.16 £ 0.26° 3.67 £0.18¢ 0.80 = 0.09* 1.29 +0.31*
, (0~80d) (P<0.05),
2.2 TVBN 18.96 mg/100 ¢ 13.86 mg/100 g,
TVBN - pH4.5 AEW .
) ,TVBN ,80 d
- AEW N TVBN 11.25 mg/100 ¢ 8.52 mg/100 g, ,pH 6.0
1 o , . AEW . pH 4.5
0~20d ,AEW AEW s
(P>0.05), 40d AEW
s N TVBN Bl
13.65 mg/100 g 10.15 mg/100 g,80 d ol pH6.1, 21 mg/L, -
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947.6 mV , 0
TVBN R
[11]
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Fig.1 Changes of TVBN content in the frozen fresh and cooking shrimp during storage
2.3 AEW 20d) ,
, , ; 20~80d ,AEW L
(L") , = ,
o AEW . L )
2 o AEW . L 0
: L : LAEW
o L s AEW
b ( ) o b
( ), , ,AEW .
AEW \ L, (0~ °
2 AEW . ( )
Table 2 Effect of AEW coating ice on the chroma of frozen fresh and cooking shrimp
- e 7, BRI ok o A=
R
A 1] /d =8 AEW 4.5 AEW 6.0 =8 AEW 4.5 AEW 6.0
0 554 £2.5° 554 +£2.5° 554 +£2.5° 325+ 1.6 325+ 1.6 325+ 1.6°
10 574 +1.8 56.8 £2.3 57.8 1.8 34.1+£2.0° 33.4+£24 33.8£1.9°
L& 20 56.7 £3.0° 57.1+1.6" 57.0 £2.2¢ 332+1.1 328 £1.5° 320+ 1.1°
40 58.0 £ 2.3 57.4+1.3 56.5 2.1 33415 32.5+£2.2° 33914
80 583+ 1.7 55.8+1.9° 56.7+1.7° 35.5+£2.3¢ 329+£2.1° 32.7+1.6°

(P<0.05) .
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24 AEW N ) (0~80 d),
AEW . N 94.1,70.4 MJ,
, 3 78.9,59.8 MJ, pH4.5 AEW pH 6.0 AEW
. 80 d , (P<0.05), o) AEW
0.87,0.71, 0.69,0.51, ,
(P<0.05), pH4.5 AEW . , N
80 d , 0.72, o AEW
0.62, )
.pH 6.0 AEW o , - 18]
3 AEW .
Table 3 Effect of AEW coating ice on the textural properties of frozen fresh and cooking shrimp
Bk AN PR T
M HeAT AR /d
=8 AEW 4.5 AEW 6.0 =8 AEW 4.5 AEW 6.0
0 0.87 + 0.06* 0.87 £ 0.06° 0.837 £0.06*  0.71 £ 0.05* 0.71 £ 0.05° 0.71 + 0.05¢
10 0.85 + 0.09¢ 0.88 + 0.08° 0.86 £ 0.07  0.69 + 0.02° 0.70 £ 0.04¢ 0.70 + 0.07¢
L3 20 0.77 £ 0.10° 0.83 £0.04*  0.81 £0.04*  0.63 +0.07*  0.68 + 0.06* 0.66 + 0.04¢
40 0.69 + 0.05" 0.80 +0.03" 0.76 = 0.03" 0.59 +0.03" 0.65 +0.03" 0.62 + 0.03"
80 0.60 = 0.06* 0.72 £ 0.07* 0.70 = 0.05° 0.51 £0.03* 0.62 = 0.06* 0.57 £ 0.05*
0 94.1 +2.6° 94.1 + 2.6 94.1 + 2.6 70.4 +3.9° 70.4 + 3.9 70.4 +3.9¢
10 91.5+1.9¢ 93.7 £3.5¢ 929+ 1.3° 68.9 = 1.0° 70.1 £2.4¢ 70.2 +2.0¢
H 5§ b (MJ) 20 86.4 +£2.3¢ 90.1 + 1.4 89.9 +2.6¢ 653+ 1.7 68.7 + 1.1 67.8 +1.9°
40 82.8 +3.0" 88.4+£22" 87.6 £3.2" 61.8 +2.2¢ 67.2 +3.0° 63.0£2.1°
80 78.9 + 3.6 82.1+1.7* 84.1 £2.0° 59.8 +3.0° 66.8 +2.4° 61.8 +1.7*
s (P<0.05) .
25 AEW , AEW
(Principal -Component — Cl, , pH 4.5 AEW (
Analysis,PCA) (Linear Dis- ) , AEW
criminant Analysis, LDA), o AEW
[13] , 2 R , .
, pH 4.5.6.0 AEW 04,
( ,
) ( ) AEW
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- ,pH4.5.6.0 AEW
(
) ( ),
, AEW
o , AEW
-20
A
N
<« 60
2
-80
-100
320 -280 240  -200 -160  -120
PCA-1
(a)
2 AEW (
3
:pH4.5 pH6.0
[1] , , ,
[2] , ,
[3] , [J].
[4]
(3): 308-313.
[5]
[6]
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Fig.2 Effect of AEW coating ice on the flavor properties of frozen fresh and cooking shrimp
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Effect of Acidic Electrolyzed Water Coating Ice on Quality

of Frozen Shrimp (Litopenaeus vannamei)
Yang Yanyu' Zhang Bin" Wang Enlei'’ Chen Beibei' Li Jianrong® Chen Jing'
(‘College of Food and Medicine , Zhejiang Ocean University, Zhoushan 316000, Zhejiang

“College of Chemistry and Food Safety, Bohai University, Jinzhou 121013, Liaoning)

Abstract The prepared acidic electrolyzed water(AEW) coating ice was investigated for its antibacterial activity and

application in frozen shrimp (Litopenaeus vannamet). The results indicated that: 1) The AEW coating ice significantly re-

duced total numbers of bacteria and Staphylococcus aureus in frozen shrimp meat under —18 °C frozen conditions. 2) The

content of TVBN in frozen fresh and cooking shrimp meat were 18.96 mg/100 g and 13.86 mg/100 g after 80 day storage,

which were coated with the distilled water. While, the content in frozen fresh and cooking shrimp meat were only 11.25

mg/100 g and 8.52 mg/100 g, which were coated with the AEW ice. 3) There no significant difference was noticed in

lightness, texture and volatile flavor characteristics of the frozen shrimp meat between the distilled water and AEW ice

treatment. 4) The growth of microorganism and the hydrolysis of shrimp muscle protein were significantly inhibited by the

slowly released effective chlorine and highly oxidation reduction action. The study can lay the foundation for developing a

new method of ice coating, and further provide technological support for the product of frozen shrimp.

Key words AEW coating ice; frozen shrimp meat; bactericidal action; quality characteristics



