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@), WA T W v R 1 [ R K 723, 30 min P A2 (9] 52 56
5 BRI, RN IRE S A R A A BR A
H IR AN = SRR AN N IR AN , B BT R
A=) TR 9T T 5 SR BR AR R IR SR BE TR (4
Mraligh ), 8 24 5 A1 Ak 238 00 A BR 2> 7] 5 o B [ 2
TR R AL Y, BRI A A YR A ]
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12 FEEE5UE
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F) ; JSM-6490LV 4 L5, H A Jeol 247,

1.3 Ak

1.3.1 MRS e SR, A5
W A B A R K AR LA R, R
(i) 77 A L R R R YA 43 900 35 R 9~10 VT
8~10 A, HILfRIF , ERV WA T /K5 M 25 i OE i 2
P IRl = A S TR AR T = A
— AP T 53 B BRI AR R B AR 70 R A 5 23 1)
FHAR AL 3l , P DA BH B B 55 i 745 21 5 2 (HCL) ik
SR (HCIO) (S (ClL) AT (0,) 47 IE HL Y B
T (HF X)) B B 2, 4R 45 )5 A2 s pH
{H Ik ORP A1 LA K AT (H,) o

1.3.2 S A R AL BE DL R Sl e R A B
B EWRBE A AH UIEI 20 emx15 em £ 4
(A BIE £0 IR A, i 0 B 0 CHiR & .

WA B0y 5 A 5 1 2 it B K
A (AEW,pH~12.8,0RP~-333) %5 2 4 Ny
BABRRREIZ WAL (CPH, &% 2.0 o/L F£HF IR 2.0
o/ = BB 1.0 g/L /S I W5 BR 4, pH =~ 12.49,
ORP=~-104), % 3 20 R Bl P fL Aok 5 52 4w iR 4k
L 121 IR A5 WO 2 (MIX, &% 1.0 ¢/L £E
BEFREN 1.0 o/ = SR WEFREM (0.5 g/L 7 fit ol R B4 N
B Ik HL K, pH~8.42,0RP~-315) , % 4 /K7
WA (WAT,pH=6.91,0RP~-97) %5 5 41 . L=
WAL BELL (NOT) o % V wgnim sa=4:1 LT INAE
BEGEH, BA A 3 AT, EE 4 CTRIE 2 h, i
R IR K AR T K 4y S 2B R AR B 4% i A 20 °C
VKAR R, 43 A S 0,30,60,90,120 K A B H 5F:
D7 AH OCHE A
133 BREMHELGNE 755 0 X, Kb
1) K ¥ T 1 Soft £ I A FH W 7K 4R T T 2% K 43, BR
0N my, XK 4IZ 0 2 h )5 78 FH oK 4%
W T K 4, BRI 10 Amy, AT AE 3 Wk, BUF
BA, R R R R

B ER (%) = (m—-m,)/mx100 (1)
134 @2EPME  RHKBESR Ik, Wk
BBk, MA=20 CUKH B Fb & 1 | b 25 O fef 45 7
TR T ROKMA 1L h 5 PRIF R4S W T 6k £
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T 7K 43 o #EFH CR—10 BRI #5268 22 40 i Bk 45 6ol
F AR SN Lo " {8, 7 I 5 Hi
AT AR UE , JF R AT RS HED, R 30 d BURE,
BEARE SN E 3 W BOEBIE , FAT I E 3 Ik, B
SR, M (AE) K E R WF .

AE =\ (L-L) +(ay=a’) +(b;=b)) (2)

KLy ay by 43 AR A VR & 6l 10

W)L o R o™ 5L, a” FI1 b, 43 5304 3 V5 s 45t
) Lo RO A, S [E A 30,60,90,120
dit,i=1,2,3,4,
135 BHBERHWE ¥ % 30,60,90,
120 d B, =20 CoKAH B RS 6 0 f11 45 T DR fif 4%
Joi PR TE R ma s ¥ VR AL R £ 1Y) T AN ma.
SEATINAE 3 UK, BOF- A ¥ B dit 2k i 1R =
.

AR R (%) = (my=ms3)/myx100 (3)
1.3.6  fRZRIRRMME e A RIR R G
04 5 E 3 TR KRR 1 b, B K 400 T 8
AR R KAy BRI, iE N my, FATIIE 3K,
BOPEME ORI R T 5 = R

R R (%) = (ms—my)/msx100 (4)
1.3.7  ZEEBURFMNE RGN %k
W it VR e B R AR A DT HE 2 emx2 em B /B FR
H 0N ms, THZE AR H 23038 5 itk K i 4 85
C/K 20 min 5 &1 FHOK AR T FR &, id
meo “PATINE 3 W, BOFMH . 2R TR E
FRWTF

KBEWIHE(%) = (ms—mqg)/msx100 (5)
1.3.8 /K STl R FH R B s SR U5 ik
W ik e R IR AR L R DD BRI R my, A
BB OHLLL 5 000 r/min B #ETE 4 CH 10 min
Je B FREE IE N meo SFATINE 3 U, BCERIME
e it 507 Xk

FFKT1 (%) = mgfm;x100 (6)
1.3.9 pH fHMME AR 48 17F 2500 S U 07 vk it
ATAB L, W A U I tof £ ) UL PR U0 e L B 2.00 ¢ R
# %) 0.01 g) B e A, inA 18 mL ZEFEER 7K | 1y
B 1 min Ji, B E 30 min, 15 PHS-25 &2 i
TR L pH A, SPATIN A 3 W, BOF31A
1.3.10 6 BE A9 00 2 K B fa I 44 L PR )k 2.0

emx2.0 em JyHE, K MS—Pro 4 AL, fif
H Pl6 ~FIEFHIE R AT 2224 3 mm/s, P sk
.1 mm/s, MG .1 mm/s, PR N 20
mm, 55 1 WFRFEEISE] 2 s, 5 2 KPS ] .2 s,
FERCET MR .1 s fih & 77 .600 g, BEALAE S F-4700 3
U, O (E

1.3.11  FRARM-PHL g6 (HE) MR HLUES R
s B0 09 2O Ty v OB B e UL, VTR 24 2
em TEZ 1.5 em =2 0.5 em BN T E fE ] 4%
22 5 WP I 1 7 W, 76 I AR A R TEE 24 h, PR
IIARG LT IEAT Y8 S min, LR LA 240
NI 2548, ] s WA R A5 B0k 100 1%
OEE 1

1312 BVE IR mE AR 8 bk 2 Oy vk A
YRR, th 6 24 Ll i BCE VP N BT TV E | 43
il DA A 28R e ) €35 ROBR VUL R RE
FRPEFR 1 ST P43, KB40 5 41, 4 20 41
AT E 3 K BOE MR

x1 BRETESRE
Table 1 Sensory score criteria
15 47 oA
EFEO~5%) AALREAZRE, CFNZ
ki (0 ~5%) AR KRR EHKRAR, L L%
IR0 ~5 %) R@ARE A VIFFREN R
MUA(0 ~5 %) MLAALESE, R, R, A ik

1.4 #HiEAE

K Origin 8.1 .SPSS 13.0 %% 144 #E 47 1 18] )
B o3 A 45 R DL B bR 22 7 R R
PR 7 22 EAT LU 8, 3B MK P R0E D P<0.05

2 GZBR55H
21 AEAREL4ENMEHERAEERNEY
Vg

AEW .CPH MIX Fl WAT i 9 4b PR X Fi -
IR I E R A 1 s, R AR A
[FI= R AL RS 3 AR R 0 35 P 22 ¢ (P<0.05)
MIX ZH ¥ i i 6 38 o 3R 05 i, o (7.53£0.31) % 3 H
WIE AEW A FE N, M (6.35+0.24)% 5 PRIk & CPH
AR, N (4.63+0.30) % ; fiwJ5 s WAT dUEE S, R
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(3.56+0.27)% ., “4FbE i fa LR IZ A2 K as AL
R KR A K 5 T WUR LR e, /INER 2 FE AL
LRYESN LA N DL B LA AR 5 e L IR 457K 7 1)
Wz 2 HE 2%, pH [HRZMULRFK TR ZREZ
— o AL pH {E 3G i, 8 A TR 2 ) G S
B, WUBET 4 vp A 0 ) i e HE S 0 A0 K
P& T U 2T 4 0 £ K BE Y, T R £ T LA 45
G 4R, WL T R 5615 2 R
W, U 2T 4 8 A 3 2 i A, 5 R B 2 (A 1 i
HLF 1IN, 26 T P S5 A 28 A5 Bk, o] DAAT 3R
{14 223 [00) 235 K WSO ot 14 7K 43, 2 T 2 5 T ALK 43
RE ) o MIX 4R R R 2w T H e,
WL AEW AT L3 ] CPH 76 D /b il iR 58 48 FH i)
55 LT B8 5 7 A A IR G R
22 AEFRAL4EMMEHEAROEREN
A

WE 2 Jr7s , 266 B v R I 5 (8], WAT
MR AE W& THEH, A U] R E A2
b o 32 R Ay I 00 7 VR 25 2o A v KXo Bl 0 L PR
T — R W A7, 7K A3 P i s a2 | DT B
LA 3R A P IR X AEW 4 CPH 4. |
MIX 21,30 d Z J& ,CPH 41 #: i i AE KT AEW
205 MIX 4, Brown FP0F5Y & LG pH (B 7E 2L
S ) 68 T A AL, AEW AR SR Y pHL (.
WE KT WAT 405 NOT 41, ArliH AE tH2/h
F WAT 415 NOT 41 (P<0.05) . HAE FE4 % 2R fii 1
FEL A 7K A 3T i B A fa 5 R b B i B A £ A
b, %A W A AL Lin 2509035 Y AEW 35
SRR RBE IR SR (50% ) N2t AE, SR,
AR & B AEW 41 AE B4 8 % /N T NOT 41,
XA R 5 K SRR AN TR AT G
23 AERBLENUEHELSEFMEAESH
HERRER R

AEW .CPH MIX Fl WAT & 0 X b £ @ £0 /4
AR R AR 3 FiR, YR 30 d i, CPH
AR VR VR R R A 5 TEVRIEL 60~90 d Z ],
WAT ZFE AR R JORE I i & T E 4 (P<
0.05), HMRE Bt e feh R s 5%
SOKRFRA AR 122 2 A THREIL G . T AE R
T AR PR 22 58K R WAT 2 REA 19 LA 28 1
5K a4 A, DR R AL A B AR I 7K 43 75

B R
Soaking weight gain rate/%

MIX WAT
I 2H

Experiment group
TE ARG B FRIR R R R K Ak B 2H 2 1] 22 5
B3 (P<0.05),
B1 ARRELENBEHEZAIEERNIMN
Fig.1 Effects of different soaking treatments on soaking

weight gain rate of Dosidious gigas

5% Ped
%% 1Y

TRRET

R

R

o

RETTTIIRIZE

s

Total chromatism aberration
RRREHRNeS

90
VL ]
Freezing time/d
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135 (P<0.05) ; AR RS S8 e 7m AH [R]E 1 AL B, A [ 0 58I
] 2 [ 22 5 2. 25 (P<0.05) , T il .
B2 ARRALENUEHEIARARENZN
Fig.2 Effects of different soaking treatments on muscle

surface color difference of Dosidious gigas
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B AT A 55 UL AT Ak 2 3 A ULBREE A PR OK
M2 i WL AR OK BE 1127, AEW 175 pH {H 25 5
i JL 2T Ak 2 1 00 v F Ay, e B v PR K RE 0 08

4.0 -
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YU S

Freezing loss rate/%

Freezing time/d
3 AERBAEXNMES AR FRIENIN
Fig.3 Effects of different soaking treatments

on freezing loss rates of Dosidious gigas
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Bl 5 ol b6 B 10 75 28 40 R R IE 7
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R H WAT AR n ok £ L B9 R K BE 1, IR Ik
TN 5 1 R 3, Bk 90 d Z 41, A
FORIE] AEW 41RE 55 MIX 4R G 28 B R R
#AKT CPH 41 ;CPH 40 5 55 WAT 41 FE 122 58
TReRE LIS FE 120 d J5 , AEW 4R 5L
FREWKRL R 44.09%, 5 NOT 4176 & 122
S B EMT HE4H (P<0.05), FbE 6t fnzE & ik
R i 1 D DRI B Sy A I £ AL A 1) UL T A
SR SN T4 7 A 7 S /I o R A S By
4 SR S BT TS T T
BRI TESS 0 K, 44t AEW . CPH MIX 2l
J& , B fa JUL PR R A R R A T WAT 418 3%
AR (P<0.05) , /4 5 AEW = CPH A L fif 5t A
SR R AR TR, EHTEZRED
I B RE 5 AT AU AE K A3, DTl 2D 7K 434 2R B0
RGO R, BRT 60 d 190 d, AEW 411
MR R B EEMLT MIX CPH WAT 41(P<005),
UL FH AEW 1T LG - e ik 20> 0l 7094 V5 A I )
RABEWLK
25 AREZEAENNEs A pH &I
pH B A6 50 B £ 2 75 37 6 1) — A E S b

IR R AR 30~90 d B9 AEW .CPH Fl1 MIX
ZHRE R R AR S R TG R S MR 22 5

7 AEw
X crH

>
&

SRR
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2%
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s

Thawing loss rate/%
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nTAIRAR 4
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o
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Freezing time/d
4 AEREE S & R R RK R EE
Fig4 Effects of different soaking treatments

on thawing loss rate of Dosidious gigas

XA GO R K A B Y, i B 6 AT AR
0 d,AEW ZHFE 51 pH {E°4 7.92+0.24,CPH 41+
b ) pH {H 4 6.83+0.13,MIX 41 FF 5 &9 pH {H N
7.12£0.09, WAT 4 #£ 5 19 pH {H 4 6.85 £0.08,
NOT ZHFE 5 i pH {E N 6.41+0.09, AEW 4L FE dh Y
pH {2 3% & F CPH 41 \WAT 41 NOT 41(P<0.05),
SERCRE N AEW W] LUER @& F S B A0 0 pH (H .
FEE 30 K, Bk NOT ZH 4 HoAy 4 A& 8L Y pH
H555 0 KA 2 300 (P<0.05) . 7 60 d
25,5 ARE s pH E 55 0 KAH LLAR Il 3
FHE(P<0.05) , K v JHE I 6] (4384 0, AEW .CPH
MIX 414 pH {H #f 28 aod Se P i B AR S 22 12 7 i 78
ZeE TR WAT 445 NOT 41 2 e e T
V)G 2218 bR #, TRESZ N AEW CPH,
MIX ix 3 Fh K5 i pH (4R, @ %#E 3
Tl W 22 2ok A% VR T FE 2 AR A R 3R Al Bl £
O NI S I =R 7w S N S i < W e R R S B
2 B R OB IR Bt BT T pH (B T SR
H TR B A0 JUL PR A2 40, 43 ik e IS ) o /8 T S
pH B FEAR, WAT 415 NOT 456218 N &)
Ji PR AT R e Bl £ UL PR SZ 400, 0 Mgk PR S ) J5 6 0 ik
55 5 VR e 100 1 2H SV N 9 2 2R 1 I S ik
T A R A R BN B pH H 2218 T
FHO H DA g nT DAE T, 2850 AEW CPH |
MIX b 3 AT Lol 1 Bib 45 81 £ J1L R 20 20 32 458 17 3ok
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Fig.5 Effects of different soaking treatments

on cooking loss rate of Dosidious gigas
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B &l 6 AT 1,5 ZH A B0 UL IR 3K ) AR
FEE LR TRERE LIRS, 755 0 XK,
AEW .CPH MIX ¥ i i Fis 6 8 fo 45 K 7 43 5 ok
(81.57+0.33)%, (79.72+0.27)% , (83.69+0.34)% ,
B EET WAT 415 NOT 4 (P<0.05) , 7E % 60
d 5 ,WAT ARk HEWH BT HE 44 (P<
0.05),1X B AEW 8 CPH 7] 43 fin Ak & i 71 (1)
FrK 1, AEW 41RE S Y pH (5, T FE/K ) a2
pH EEIF 0, H AEW 4R S K 1R %E &
F MIX 4 (K 7),Z45 85 Rigdon S 458 A
o, BBl AEW B3 AT $2 0 0 T /Y 3 K RE

AEW
CPH
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80 [/
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Rk s
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Fig.7 Effects of different soaking treatments

N R

65

on water holding capacity of Dosidious gigas
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E6 AEREAENWESENA pH ENMN
Fig.6 Effects of different soaking treatments

on muscle pH value of Dosidious gigas
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Lin MR A 52 3E B 8 i AEW 5 CPH #] LL#§ Bl
fi 0 £0 F E Ve R U ) DR 4 K 43 . TER 0,30,
60,90 K ,MIX AWK h K FHE 34, u
CPH PpR] AEW W] DLtk — 088 S 35K 7
2.7 AER BRI S & AN A RE E R R
B R S S B PP R AR 2 — . I 8 AT
L, FEVRRRES 30 KA AEW 415 CPH 4 i) 6 Ji
& KT MIX WAT NOT 4 (P<0.05), H.it K F
0 d W 4% 21 Bk £ UL A B & | Shimamura 98P0 58 &
B, AEW 0] LU LA 5 40 1 bR A 385 1 58 i B
AUy R £ A R AN TR] S £ L PR s A ST s
i H Az 22 25 b AEW Sl 4 31 B 8K m)

8000

7000

5000

g i
Hardness/g

3000

90

30 60
s i
Freezing time/d
B8 AEREAEIMEEE N ANEE N
Fig.8 Effects of different soaking treatments

on muscle hardness of Dosidious gigas
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b B £ VR I ), ¥ VR UK Al e 0
AR K St it 2 0T I £ 4 JIL PR 2 2R 0 T N — S R
FEMIBEIR . i 9 nl %N, Bk B 0 A 5K
TFURAE 120 d 1)l F 20 2V S0HE 8 in (9 3 B, HE S
B s EE HA RN, 55 0 KM,
Kl od i & WL AL, K 9e fif “/hk
AR By ZUR B FEVRAE 120 d 2, 18] 91 B 4H

) (g)

U BT /NPURY, B 9) AL R B Kk
R A2 R 9e WILH SR BR AL “ 4N 80k 18T
i foft £11 5 VR EC 120 d 5 9 Sl fa ) b T 9d T 9e
H5E 91 1 9j ZHAH LA & 3 24, LA A1k
BR o HHUL AT L B 2 R ST R 3, s B £
LA 28 ) B 23 AR AR T K, A S0 3 AR 15 3
ANUE W, L5 S5, RN, &1 9f 9g 9h ZH I Ak

INEH

“ahfadl gy 0d ML/, Bl AEW .CPH
1 MIX # AT LA 4 355 0 £ 2H 21 00 25 40 S 3R 3 Uil
DR A YE Sy B S,

(h) (i)

¥ :a~e; AEW CPH MIX WAT NOT /4% 0d 41 ;f~j: AEW .CPH MIX WAT NOT %% 120d 41,
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Effects of Alkaline Electrolyzed Water Partial Substitution of Complex Phosphate
on the Quality of Dosidious gigas
Tang Yibin, TLuo Yi, Fang Chuandong, Yan Yuelu, Diao Zhijie, Zhang Bin, Lin Huimin
(College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, Zhejiang)
Abstract Objective: This study aimed to investigate the effect of partial substitution of complex phosphate by alkaline

electrolyzed water on the quality of Dosidious gigas. Methods: The effects of soaking gain rate, freezing loss rate, thaw-
ing loss rate, cooking loss rate, water holding capacity, pH value, hardness, color difference, tissue structure and sen-
sory evaluation of Dosidious gigas were measured within 0, 30, 60, 90 and 120 days. Results: The sensory scores of
alkaline electrolyzed water and complex phosphate solution treatment (MIX) were better. The soaking weight gain rates in
(7.53£0.31)%, which increased by about 1.18%, 2.90% and 3.97% compared with alka-
line electrolyzed water treatment (AEW), complex phosphate treatment (CPH) and water treatment (WAT). In terms of

the MIX treatment group were

total chromatic aberration, the AEW group outperformed the CPH group and the MIX group (P<0.05). In terms of tissue
structure, after freezing, the tissue texture of squid in AEW group and MIX group was clear, evenly arranged and com-
pact, while the muscle fibers of WAT group and blank (NOT) group were obviously scattered, and the degree of dam-
(AEW, CPH, MIX), and
the soaking weight gain rate of the MIX group [(7.53+0.31)%]| was significantly higher than that of AEW [(6.35+0.24)%]|

alone and CPH [(4.63+£0.30)%] alone, while the hardness was significantly reduced. The cooking loss rate of the AEW

age was more serious. There was no significant difference between freezing loss and thaw loss

group and the MIX group was significantly lower than that of CPH alone. Conclusion: The use of AEW or MIX can be
used to improve the quality of Dosidious gigas and provide feasible technical conditions for future storage and preservation
methods of Dosidious gigas.

Keywords Dosidious gigas; alkaline electrolyzed water; complex phosphates; frozen; water retention



