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Effect of Low—Voltage Variable Frequency Electric Field Combined with Partial Freezing on
Preservation of Preumatophorus japonicus
SHEN Jun', WU Yue', SHANG Zi—han', XIE Chao', YU Zhou**

(1. School of Food Science and Pharmaceutics, Zhejiang Ocean University , Zhoushan 310000, Zhejiang,, China;
2. Zhoushan Huifeng Frozen Logistics Development Co., Ltd., Zhoushan 316002, Zhejiang , China )
Abstract: In this paper,the fish (Pneumatophorus japonicus) was studied,and the effect of low—voltage fre—
quency conversion electric field intensity on the preservation of P. japonicas was discussed. The electric field e—
quipment (3 000 V/m 50 Hz and 2 000 V/m 50 Hz) was used. The water content, pH value,total volatile basic
nitrogen and total bacterial count during storage were measured, and the microstructure was explored by electron
microscope scanning. The paper provides a theoretical basis for the safety, quality control and technology re—
search and development of fish partial freezing storage. The results showed that with the extension of storage
time, the total volatile basic nitrogen in 2 000 V/m,3 000 V/m and no electric field groups gradually increased,
while the value in 2 000 V/m and 3 000 V/m electric field groups was significantly lower than that in no electric field
group (p<0.05),and the rising was slow. And greater field intensity led to more obvious inhibition effect. On the
20th day of storage, the total bacterial count in 2 000 V/m and 3 000 V/m electric field groups was significantly
lower than that in no electric field group (p<0.05),while with the increase of field intensity , the inhibition effect
was less obvious. On the 20th day,the pH value in electric field groups was lower than that in no electric field
group. The electron microscope scanning showed that the muscle tissue gap of P. japonicus became larger during
storage , and that of P. japonicus in electric field groups was smaller, which indicated that electric field had better

protection effect on muscle tissue of P. japonicus. With the extension of storage time,the water content of P.
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Japonicus decreased,and 2 000 V/m and 3 000 V/m electric field groups had less water content than no electric

field group, which revealed that electric field would accelerate the water loss of P. japonicus during storage. This

study could further optimize the preservation process of electric field,and provide reference for the application of

low—voltage frequency conversion electric field.

Key words:low—voltage variable frequency electric field; partial freezing; Pneumatophorus japonicus ; freshness

preservation ;bacterial count
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Fig.1 Effects of different treatment conditions on water content

of Pneumatophorus japonicas
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Fig.3 Effects of different treatment conditions on total volatile
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WFFT4E R —30, WO 20 KIC i 37 20 i 4% & vk
LR ST Z&EA 32.90 mg/100 g, HLI%2H Y TVBN &
R ECT RIS (p<0.05), 3 H b2 i 7 5m E
P HE N0 A5 R A & B I AR YIS GB 2733—2015¢E&
LA ERIRE i URSHYPEK S 5 ) o RS | W
) TVBN & & AN 5T 30 mg/100 g, 1% % 11 JC L3740
[ fis e & BB AR AN T . ST DAEN, flg
TE— B FEBE R DAl firy e A Py it LA B 40 8 5 2 14
T O At DR R PR I A TR, o i
58, U0 AR R A 4
2.4 ARHAR S L S 0] TR T B 5 )

AN [vi) B, 37 7 B8 o Al iy £ 3 A o RV B R
AN 4 R .
Feri

2000 V/m ) brp
B8 3000 V/m ?

BY& M8 g (CFU/g)

0 5 10 15 20
U SHE I i

KRG TR R R AN W0 ][] 2 1) 2 57 8 3, p<0.05 5 /N 7Rk
A1 R — o (] 4520 P8 25 57 1 3, p<0.05 .
B4 REAGIE K438 G E & B EA I
Fig.4 Effects of different treatment conditions on total bacterial

count of Pneumatophorus japonicus

R BRSO IR (R 8 ) B 2R hR 2 — o AT 4 1]
VA, BN P i fh o v e ] i K A



HEHE

RaftnSAR

2022 4 4 H
55 43 &5 8 1

13 —

IR R W AR /1A £ bl o v L W TR EY S N
W B V5 B A 3.95 1g(CFU/g) , 3% 3 B Ry {4
R A BB I TR S S AR AR B A s i
T rf A SRR 5 v 4 ik ) A ISR SR A 0 — 2 1 K
(o FETCHEC I 18] L 3 20 1 B V8 B BUR 24K T e 3
21, U B 72 451 L 37 B 0% Xt o s o ik A i
KB — MEER . R GB 4789.2—2016 1
FUE MR MEUER T 6 1g( CFU/g) I3 B G £ £ 42

SUB100-3.08Y 10, 3mm x200 SEIL)

AT B 3 HICA I T Bh 0 b T5 DB G
BFRE R G R, P 255 20 KRBT 2 000 V/im 4 B4
% BB AR, My 5.84 1g(CFU/g), P11 2 000 V/im
ixsb A= W vy A A AR A 7 I EE 3 000 V/m L 37 B
I, X S REPE AR A5 SR AR
2.5 ARSI L5 WL IR 2 SO0 28 4 5 i)

AN [) FEL 37 5 3 o e s iy i 3 v L PR 4 2 AOUE
SRR ANIE 5 s o

a~f M JCHLIA2E 300 7% JGHLZAL 10 000 175 .2 000 V/m 2H 300 1.2 000 V/m £ 10 000 £% .3 000 V/m 41 300 1% .3 000 V/m 24 10 000 1.
5 FEIAIR ST 64 AL A RN A R S0

Fig.5 Effects of different treatment conditions on microstructure of muscle tissue of Prneumatophorus japonicus
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