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Effect of low voltage variable frequency electric field on the ice temperature
preservation effect of steamed Mytilus edulis
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(Key Laboratory of Key Technology Research on Health Risk Factors of Seafood in Zhejiang Province, College of Food
and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China)

ABSTRACT: Objective To investigate the effects of low voltage variable frequency electric field on the ice
temperature preservation effect of steamed Mytilus edulis. Methods The steamed Mytilus edulis were stored at ice
temperature (—1 °C) in a refrigerator with an electric field generator. Mytilus edulis were sampled daily to determine pH,
total volatile basic nitrogen (TVB-N) content, colony count, texture indexes, and sensory scores were performed. The
data of all indexes were standardized based on the coefficient of variation weighting method, and the total score of each
group of samples was calculated by weighted scoring as the comprehensive evaluation basis of freshness preservation
effect. Results The pH of each group showed a trend of decreasing first and then increasing, and the TVB-N and
colony count of the samples in each group showed different degrees of increase with the extension of storage time, while

the sensory scores gradually decreased; compared with the blank control group, the low voltage variable frequency
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electric field could significantly delay the change rates of pH, TVB-N and colony count and the deterioration of sensory
index of Mytilus edulis, and the effect of the 3000 V/50 Hz group was better than that of the 1500 V/50 Hz group; the

hardness, chewiness, adhesion, elasticity, and cohesiveness of the samples in both electric field groups were better than

those in the blank control group up to 7 d (P<0.05), and the greater the electric field intensity, the better the textural

properties of the samples; the overall scores of the samples in the blank, 1500 V/50 Hz, and 3000 V/50 Hz groups at 7 d

were classified as —11.36, —5.76, —0.35, respectively. Conclusion Low voltage variable frequency electric field can

better maintain the freshness and quality of steamed Mytilus edulis stored at ice temperature, and the steamed Mytilus

edulis treated with 3000 V/50 Hz has the highest overall score and have the best quality.

KEY WORDS: steamed Mytilus edulis; low voltage variable frequency electric field; ice temperature preservation;

coefficient of variation weighting method

0 3

G DL (Mytilus edulis) PRI, 4340 E w0 | i)
EAME Y, BAMRIEN . SRR, B RMER
o TR A BRI A DL SRAE 7 L, AF R 80 U7t
G S K Ay . B RS, SRICZ S M T, R e
W CE S, HArbREEAN, a0 F 20 T AR R oA
Tl R T . RYHE SR A S BRI IR DL, H R
FRA G I B SR, T AR M ZE el i ZEAE TR
A B SEUREY, DR 3 T DL A 3R TR DR T
SR, X IOREE IR TSR T R, H AR DR Ef
FEUR SRR . SOROREE | R | (bR e N,
T B 2PV R IS 22 -2 9 3R A2 TR0V T 1 R s i L
PRV AR i R 4 28 T B O T B R LR R 4 PR Ol
NFZ-10/4.0-1000 H, ~~ F 2R Tl 4 % 25 DA 7 2B 6 iy D1 52 s
15 1 25 kGy AR5 Y X ) 4 AR, 2 300 g 71 4 6 1)
F18) E 2B B S DL TR AT RO R R o ik BB LR e 5 7 IR
SRPTFE TG DU PR BT, (HAB A TR [ R, ANy VR A VRack
FE G UL AT 2, ff A 11 kA 22 U7, o (R
) 6L U0 S A R S B B P B — B 2 A iR, B fi
NeisAL . SRR, A AR FUR R, T4 IE AT
FE XA B2 s B4 8, Al At mT il e A A felt B A
FERFG R, H2A 808 . SRR, SRR i
TR AR R ETER S | v BeAE R H SN, 1H
WHEZEARS, HAiERES)Z A, Wik, 5K
T (e A58 2 4 18 iy DL AR Ay 30k S R A A e 1 [ A

& A4S 47, ¥ (low voltage variable frequency electric
field)— B AEDS = £ AN IE 3000 V/im B9z RIS, HLA X
INRER BN . Zathm . WRAZRAL., TR RERE
AU AR L 1 A 5 T T L R R A L ik
I AL, BABTRTREE R, R AN,
TS . REASSH L 50 Hz (155025 8 030 b ig 28
WL ), (A5 N R Y 43T RE A% T X Mk A2 B 3% )

il

FRRZ R U T P A SR A IR B, AE— E FERE A AR
B URES R, Bl B Sl o VK A B RS TR],
R B UK SR LA INTE A, S R o ) 5
—JTTH, WMAEARNEE . kTS Z B R
AR P T B 2 J B 0 1k A i Bl ), DT S8 i 1
B A=Ak SR, AT 0 S P U A R o . [RIIN, ETF
S R T 400 B ) R 2R LAY, A e S 1 T At i
B R R RS, M B B 4 i R e 2 TR R BT
ALY B R A I LA, FLAS R, ANMBE S L = 0k
A, WuEEvE G, 00N B R sE Tl
15 S VIR S 1 VR AR A P 3 5 A X7 £ f fef 3o i p
YIRETE RS2, R IIZS 3000 V/m B I7 58 AF Lb B0 44 1)
TR BB RGP, RIUNTER g R h 2R R 2K b
BEAR A PR T4 0l = B RN 22 B A IR AR 8 TR eI
NUNEZ ZE"81% 51 2000 V/m FA E AR 45 HL 37 40 B 45 4 T 36
T I £ £ A RS IR], 38 T e £ A R R

HRT, [ P9 Ah 56 A0 H AR 45 B 3 ) D1 28 ik 7 1T 1Y)
D A T BRFTAR AR A7 e Y %) 28 38 i DL A8 ol O
R EASE R . BERETRAR . B S, A SE
TEFRSZIR FERE F, 4392 FH 3000 V/50 Hz, 1500 V/50 Hz
PRI P H 3 6 2 2 DL R A T A3, 2 B A1 P A A3 L 3 X 2%
G DL KR IRl 09 pH . #4 & PEEh L& {H (total volatile
basic nitrogen, TVB-N). B R BB PR MR R R,
AV A A L 37 A 7K 7 i R 7 T P o P 2 (A e R 40

1 MR5ERE

1.1 #R5RF
SHEENE DUSE T FHL T % . IR DUREE R 2
H% RSk Wk, SBRMEM 2N, I TORENS,
SR B3RS (plate count agar, PCA)E; 5% 3L (L H ki
WD, FAREE. MR . FRdhme . WHAELLHE R . W B
SAERA L 95% L BE(G A, [ 2548 Bk B |,
SE K 2E 0K



5510 31 5

e, S AR AR L I ) 2 IR DL il DR R A 5 )

3077

1.2 NH#E5&F
BSA124S BT RF-CHEH 0.1 mg, JbEELHIHRL
AL EAT BR N W]); RC-4HC IR0 AL (VL Tk Bl By

ABRATD; BI% SPX AR BEAALH IR A (T BT R AL AR ),

FJ200-SH 7 33 43 #0359 5 AL (L 38 0 7 Sl A RN #D);
VORTEX-5 % iE 16 A #5 (11T HAR DL IR AN AR il 1 A PR A
H]); LDZX-75KBS 57 30k Sy 28 1R K i (L ifg & =7
M), L PHS-3C £ 53X pH (LB (L iR #UER
eG4 BN D), TERE K9840 BILFCE BN (1L AR B RERL#1Y
TATBRAS F]); SW-CI-1B Bk TAE & (1 1 R IR UL ARl 4
A BRAFD); TAXTC-18 TR A (1A 3 9l 2 SR AT R
Fl); BFEF BX-2000 7RSS [A] L3 & AR AR (VTS0 B4
B A BRA 7)o
1.3 75 %
1.3.1 HaaE

5 kg Britia DL ST, kv 24 h, F 100 °Ci#K
W& 15 min, ZETLW TAESNRERIA, F 75%2 B
WIBHR OIS, HFARIER SR, W REASER, ik
BT RRR RSP VKR (1 °C)YBRIE. T AR
Soas IR, AHEMMIGEZE A B Y, 1T AR R
1500 V/50 Hz; IT1 41 K¢ 5 L3720 3000 V/50 Hz, HLiGAIFE
A B B HLIAESN 15 em. WOEUBIN], AR HUREINE pH .
TVB-N &8, Wik, s Iy, BEE 7 d FE
ST A AT, LA VRS
1.3.2 AN N A RIR 69 # %

W T B T S A P TR R AR A TR DL g rhts, IR
HA A—18 °cCHIVKAE R, 48 10 s iE 3503 DL A A PO R EE,

22T B 1) VL EE R, RPE DL VRS M2k . AR A DL VR 4 il
2 118 53 A5 R VIR (10 30 138 I8 B, 2% 2 i DL ) DK R
N,
1.4 3BFRAIAET
1.4.1 pH M=
{5 GB 5009.237—2016¢ & i & A FE Z AR E B dh
pH fHIINE ) IF45 6 S hRm s e, BRI 10.0 g Ttk DL AT
I AR, I AZEMEKE] 100 mL, FoAME5) 5 &= e
30 min, B WEWCEATINE 3 K pH.
142 #LMELERR TVB-N 20T

I8 GB 5009.228—2016¢ & &% 4 [F ZbnifE i
PERMEFR I AME ) P iy B sl e 2O 3 A
143 HHEHMNE

I8 GB 4789.2—2016€ &b e E Kbt &S UE
YIRS TR BB E ) S TIE
1.44 BEFRHN

4l SC/T 3209—2012 (IRE ) brukms &, il
FRAETR U REEARIE, W 1. B 6 & IIZR Ik
PP 5 A B A /N, SRR A L HBUE A
SN A STl R i
145 JiHoHT

BAARA g WEE TPk TR | R/ NEA—E,
TCRAB I DRIV E IRt o SR P44 PR R EARET 12
A i, WA X i B O T 2 1A ) AT (texture  profile
analysis, TPAYEE S, J1EIEN JCER N 250 N, k27
FEE R 20 mm, JEAEH 4R 30, R DU 60 s, 2
KAk o0.6N, BARBEL 6 1k, LIk KMEME/NME
J& WO 3418

®1 BIURETSHRE
Table 1 Criteria for sensory evaluation of Mytilus edulis

RYEETFUN SISy AN HED
7~10 WHel, AMEE, 2RI AL
Bk 4~6 W, BERIG UG
0~3 A, SRR
7~10 TRAN G, AR RIRSL, MAYS, TR
YBUEE 4~6 WRBLRCANE, BTN, MRS, ALt R
0~3 ARV, PITORIRS:, AMAEIS), RVFR D B A B A7
7~10 BA TRV Sk, SRR, TR
RS 4~6 AR A0k, &K, 581757k
0~3 NG DLRRBR, A SIR
7~10 FURE RS A, BEOREH
Wk 4~6 PR REIRE, WA . SR TR
0~3 TR, oA ik, ToiIR




3078 B dn 2 4 R R I A 4R

13 E

1.4.6 08 N & Jf 64 4200 0 77 ik

S RSP I RS B I SRS S R BB R
REEA T AN R F 30 B AL B R DL A S R 25 5 . 1 il
TSV TR BR 1 S BOT B FObR v 2215 0 & TR AR i)
SRR, RIE RIS R BUS  A TE R AR (H, K
e B B AT R AL AL R, B bR v AR I %) B =
BOT-S5 16 75 245 AN [ L S A B 254 I DL IR 2859143 o
FebR 7R 7 R AR IR (DI

Vi:% e

K ViR i RIS 5 REG o ROR 5 | AR AR
WEZE; X FORE | WHERR AT Y8
FEA O DU FE AR AR #i B A 0 (2) 153
Vi
Z =2V @
K Z-score bR UEA K 2 TR bR 10 B A T AR HEAL
AEPE, AN B FR:

VVi:

xij -

Xi
o (3)
P Zy AAREAL AR BH(E; xi; o SEBRAZ B x; 35 1 0T
PRIV BEECEYIME; 0, W5 | R PR AR

TVB-N & & v SRR br bl s o N, ARife
)5, FFEAERTTH N LS, FIIAGE A R F s ik 38 4%
P — B s TR, TR, BEIZEES .
1.5 HiES

R SR TINE 3 K, Bl AP S (Ehr v i 22 R
7; R Origin 2022 #F4: &, SPSS 21.0 Siit 4 Hriff
X S BB AT BT, SRS R T Z 80 i N B
# 7215 (least significant difference, LSD), P<0.05 N4 3
P25 5.

2 HER55H

21 ZEEMRIUKSHHE

FEZNE D R B 1 R . BRI TR
S Ab A X I A IR E BV SRy 228 G DL A SRR, VKA 22 Tl
2 MR AR S N ZE B IR DL ¥4 s . H AT 025 38 0 DL A ok
FREE R-1.4 °C, pKAERIRE D3I N+0.2 °C, HitL, #iE
VKR PRI D1 AR A -1 °C.
2.2 RETIEIAITKERFBEN pH BIF2 0T

pH FIVE A G DU B ) B S 455 . WA 2
FR, Gt ZEE TR RIA UL pH 2%E NS ETh, &dkEN
FIWIA pH N 7.13, TR 2 d i, Zexd 3z hb BRAY 1T 4HAY
pH 7y 6.87, 11 401 pH 4 6.88, ZEILLIF, pH — B/ MmkE
%, Z=55 4 d, pH BRI 6] i ARE, 2514 6.80.6.77,
YR & TR 6.73, ULHIZEE NG DRI FE b

Z

i

DT iR ™ A A K A T R 2L A ISR ) pH
AR B, FLIE RSB0 45 AU Y pH B 7 o IR R R
i Ak B T UL 9 R A 2 SR IR, AP g — SR IE VR T
PRAEPIFET, T DL OB IS TG A P T S B e A ™ 2
FRAEYI, WNBEHIRRS, Bl pH M/ TR, IS
W, WRILMAURET dEh Z e, Wi, AP EIRsT
SE A, TR IRET AR AT a5, UL P 4 AR R i 4
38N, WUA R S | U A IR I A
SERRIBLESE Y, SBORI pH XBWiT . H75%
BERSR, AR RO A, pH TR AR, i 111 4
9 pH E LT 4, HAEREA AR AL fefe /e nl A,
TEAR AL A3 FiL 73 (4 A1 P BEAT M) T A 22 1A DL DAY 5 P05 P A,
BEL LB E Py AR S A I, LS RE A 1 — R R B Al A2 o
KRR, T LR e R R, RO RO A
WS R KO S5P90 2 JE fa i 5T — 2.

30

TREE/PC
)

5
0 1 1 1 ]
2000 3000 4000
5l

Asf[al/s

Bl 1 ZRA MR D18 °CURZs L &l
Fig.1 Freezing temperature curve of cooked Mytilus edulis at

-18°C
3 I Kbl
U/ 11: 1500 V/50 Hz
7.2}F I 111: 3000 V/50 Hz
AaAaAa
7.1F
7.0+ Ba B I{)_c
%‘ [B: : Ba
Bb
691 BaBb BaCa Dth EbFa
cc  CbDe
6.8+ Db Ea Ea
C
6.7
6.6 | |
0 1 2 3 4 5 6 7
I [E)/d

T ARVNE FRFIRFE—RARA A Z R BE, ARAET
BEFRR R —Ab FREH AN TR 7] 22 53 . 2%, P<0.05, Rl
K2 OR[E BTG DU pH 95200 (n=3)
Fig.2 Effects of different treatment conditions on pH values of
Mpytilus edulis (n=3)



5510 A 5

e, S AR AR L I ) 2 IR DL il DR R A 5 ) 3079

23 RETHBEIZTKERBREIELZHEERS
=1z 0pAl)

G Sk, R R g R A A AR
WS A SR . TR DI AR o, AR FIEEEA T, &
RT3 i A 28 B 2S k& A e, Ul TVB-N & i
Thim, SEEWIAEIA AR TVB-N SR WA 3
IR o FEAE TR DU AAIT B TVB-N S8 7.00 mg/100 g,
16 0~2 d i, 3 ZHAE S Y TVB-N {28 a3 82, 32 H N
Mg N 2t Z8 B AL PR, NIRVE SR B R 25 TE 1k, A A
KA g8, Mgl T e DU LU A, RRAR T R IR
AR N 4 d PR, 3 HRERAY TVB-N &R J1 ik
ETE, 10 10 A BT X R ) TR RS, 5 d 3
ZHIG DT TVB-N 5840500 17.85.15.00,10.00 mg/100 g, 2%
5B F(P<0.05), #4E GB 2733—2015 £ & 224 [ Fhp i
#f . FRSIMEA ) X TVB-N & 9#E, TVB-N & &t
[ /T 15.00 mg/100 g, TALAI T 4L RE AL AR HR; WS 7 d
A, T 4106 DLAY TVB-N {5424 15.80 mg/100 g, ELitx.
AT REAZ T R U AR KA I E L, AR
I RESE I 75 A AR, I BERE AR M A i 3E B (1 & o
AL RE 1, M SE S8 (R AL W %ok 2 11 S5 ) o ik o 21
A0 1] S 2 T AF 5 R 3 X A D VR 4 0 R R B ML
B, HIAREIRE R MG V] TVB-N & i
R UG E AR 3 A A — e AR R b BHAS AR B I,
PRIFZEE R DR B

2750 1 Kbl
250F II: 1500 V/50 Hz e
55 5| I III: 3000 V/50 Hz =x o
200} %
175} &
15.0f b
125+ Bc
10.0
7.5
5.0
25
0

Ca

=]
o

TVB-N/(mg/100 g)

NN\

=)
—_
[N]
w
»
[
=
<

B fal/d

3 R[EAEFRAAERHG U TVB-N &5 (200 (n=3)
Fig.3 Effects of different treatment conditions on TVB-N content
of Mytilus edulis (n=3)
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Fig.4 Effects of different treatment conditions on total bacterial
counts of Mytilus edulis (n=3)
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Table 2 Effects of different treatment conditions on sensory quality scores of Mytilus edulis (n=6)
KE A5 ke A TEASE IS Ky
I 9.98+0.02%¢ 9.95+0.04" 9.81+0.11%¢ 9.78+0.03% 39.52+0.03%
0 1T 10.00+0.05%* 9.97+0.024° 9.90+0.014* 9.93+0.04*" 39.80+0.054°
I 10.00+£0.02* 9.98+0.04"* 9.95+0.054° 9.98+0.03** 39.914+0.054°
I 9.93+0.09" 9.900.08" 9.00£0.36" 9.03+0.40% 37.87+0.76%
1 1T 9.95+0.04"° 9.90+0.08"* 9.87+0.12"° 9.82+0.065° 39.53+0.225°
I 9.95+0.04"° 9.90+0.04"* 9.94+0.04"° 9.95+0.05"° 39.70+0.075°
I 9.00+0.08** 8.92+0.08" 8.93+0.12" 8.48+0.13™ 35.33+0.24
2 1T 9.32+0.14"° 9.83+0.06™ 9.23+0.085 9.13+0.11"° 37.40+0.43°
111 9.91+0.08"° 9.90+0.08"° 9.61£0.11%¢ 9.08+0.14% 38.54+0.32"°
I 8.87+0.33" 8.97+0.37% 8.52+0.13% 7.97+0.12% 34.32+0.25%
3 Il 9.07+0.134° 9.13+0.22% 9.12+0.18"° 8.18+0.23% 35.62+0.55"
I 9.12+0.09*° 9.90+0.06" 9.24+0.17"¢ 8.91£0.09°° 37.19+0.12F
I 7.00+0.415 7.23+0.17™ 6.20£0.227 5.93+0.26™ 26.37+0.95™
4 1l 8.15+0.125 8.17+0.08™° 7.93+0.11% 6.31£0.41™ 30.56+0.54
111 9.11x0.18*¢ 8.31+0.38™ 8.53+0.08" 7.09+0.12"¢ 33.03+0.62"¢
I 6.97+0.17™ 5.98+0.18" 4.77£0.21% 4.43+0.12% 22.15+0.25%
5 1T 7.95+£0.11% 6.99+0.19% 6.98+0.25™ 5.08+0.16° 26.98+0.45
I 8.11£0.12%¢ 8.06+0.12 7.82+0.11% 5.98+0.35% 29.96+0.45%
I 6.17£0.17"* 6.00+0.22" 4.85+0.25" 2.98+0.14" 19.96+0.62'™"
6 IT 7.05+0.15"° 7.05+0.08™ 6.95+0.11°° 3.70£0.51™ 25.07+0.07™
111 7.17+0.255¢ 7.13£0.26™ 7.58+0.49%¢ 4.0120.12% 25.59+1.35M¢
I 6.13+0.26" 5.87+0.12% 3.97+0.17" 2.45£0.19" 18.45+0.25"
7 11 7.03+0.22"" 5.99+0.12¢° 5.97+0.17" 2.98+0.20" 22.01£0.21"
11 7.07+0.24" 7.27+0.17% 6.58+0.12" 3.05+0.12" 23.96+0.25"

EAR/NG FREFORFEl— KA A B 225 B3, ARIKRE PR R —4E B AR (8] 22 55 2.3, P<0.05.

2.6 (RETINEIAXT KR FRENE N RS0

ARBFFEINGE T Zead L 7 A B O R IS 7 d TR
DAY Fl TPA FitE, IF 525 (A BRI ET g, S50t insk
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DRI, R R FE R BIGPY, [R I 3 v
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T N ERPE I 2 I DL LA 2 R 1R 25 4 1 RN iy
MR, MR LB AR SR, O B R A R, TR DL
oo 2R 1240 N SRR T 1 3 M 25 5 (P>0.05), {H I AR
T 1L 2H(P<0.05), H. III ZH 5t b 25 v T 1 R0 11 4 . Ok m]
RN, AV H R AT b, 3 X6 P T DR P s DL A A 1 EL A TE TR Y
SO, FLRL s R A, AR . kI S e
150 T 1) SRS 5 B A DGR A T A BT I I 25 SR 2R 0, Ak
R EIEE . RERE . RCRRE SR R R DGR, i
PERIP R a0t PR R A G 2R
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3 FREIACIEZ 33T DR MFHE RS0 (n=3)
Table 3 Effects of different treatment conditions on texture
indexes of Mytilus edulis (n=3)

4L #/mm ARV BHiMe HEMEe  BE/

I 2.33+0.18" 0.58+0.02° 3.14+1.11° 7.89+3.57° 5.35+1.69°
I 2.34+0.29° 0.58+0.04* 3.03+0.73° 7.09+2.75° 5.09+1.04°

I 2.4340.36° 0.62+0.03° 3.01+0.92° 7.07+1.72" 5.04+1.29"

1 ANFFEFORA R 22 7 2, P<0.05, AR EERRAH N 2 5
RE#, P>0.05,

2.7 ZAEMRNEHERRNEETES

P TS [ A 5 B A B B4 0 DD A B A |
febr . U TEREM AR L K S, RS8R RITAN I I
B B SR AN B . AT, DR DR e AR UE G DL B 2e 4 Y
T, RAAR S RBNE AN G T8 n i1 745 & PR
BT 3 ARSIV 7 d BARRRE A . DR
= BRZRH, I N SRR OBEME, KX T
PEHATARHE LA B, f )5 38 L M BGT 445 Hh AN R FE 3 Ak 2
ST GG, e, RERCRMEE . BdE
AbHEER L 4 5, FFR 5 ATH, 3000 V/50 Hz ZbEEZH Y
T LR BT i, h—0.35, JoHLIG A LA T4 R
1136 UL AT LA, AR AR50 o 47 % 28 28 i D1 5L A it
YER, RBAE— @R FIRIFZEZ IR I EEEE G T, HA Tk
MK, GATE .

x4 REMN AR ETUEIRHNE
Table 4 Weights of various indicators for comprehensive
evaluation of Mytilus edulis

£zt ) FHME a2 BR R ACEM

pH 6.84 0.01 0.002 0.01
TVB-N/(mg/100 g) 11.77 0.01 0.001 0.01
W% S BU/(1lg CFU/g) 6.70 0.15 0.022 0.14
BB 28.27 0.93 0.032 0.20

R R 3.68 0.37 0.101 0.64

x5 MWMRARTFENEFHRELCLEBERRESTES
Table 5 Standardized data and comprehensive score of Mytilus
edulis quality evaluation index

E i 14 T 4 111 4
pH 2.62 2.81 6.81
TVB-N/(mg/100 g) -183.33 13.33 163.33
W% B BU(lg CFU/g) ~76.85 —47.62 -13.40
BE RS 4.02 5.14 5.57
Jo R R -0.38 -0.28 0.47
ZATEY ~11.36 -5.76 -0.35

AT 5T 2 5% T IR R A% AR FL 37 %6} 2% 28 i UL KR A 0
[ 5 SR RS ), 5 R 20 L S A B AR B, B R ARA fE 3
% 0 E ARG DU G P TVB-N L FH iR, i
SIS 01 pH BT, A0S AN R Y A, BRI DL AR
JEHR, R SR A5 AE, H. 3000 V/50 Hz Ab B
WERCRAL T 1500 V/50 Hz AFRA ., J5 20k MR RS 3%
of ey DL 2 P9 S A A 4 S i) e 3 B AL T SR AR

A G AT LR — 2 FERE L4 Sl R 0 i DL V& 5 b I
A LAV I, o nT DU IR AR S T
SR EE A BT PR A —E BE R, IUEAR R 135 F
REfE S & R iR SE R R, A A i
I, R AT e Sy .
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