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1.3.1 FEAAREE FERTIARE ST A b, AR
P MT 4544 8 S 2% 500 W, MNPT %144 i
B2 500 W,MNPs it &2 3 4 1 mg/mL, DLk
55 1) B B A0 JIR AR Ay TSR K B 16 8) 3 B 6 emx6
emx2 cm F K

W B9f2 £ I CFE R ) VR B 1) HLO, ¥ T (BTIR
IR ¢ BE A 0.1 mmol/L FeCly # £ &7 0.01 mmol/
L, H,0, ¥ 20510 1,5,10,50 mmol/L) ¥ H
AR R (KB B MT-1,MT-5,MT-10,
MT-50)FE LAY 484k, MT i 2= IR 0 °C,
W B £ 1 AR AS TR VR B 1Y) HLO, 1 T (BT I 7R
He FE S 0.1 mmol/L FeCly #¢ & 25 0.01 mmol/L,
H,0, W FE 454 0,1,5,10,50 mmol/L) AY¥2 H H
HEMKR (KA % MNPT-0,MNPT-1,
MNPT-5,MNPT-10, MNPT-50) ##l JL P4 & 1k |
MNPT i 2= iR 0 °C,
1.3.2 USSR P ng SR AR 4l 2= 2 5 457
J5 W AE B B, B i e A Bl £ L E RS, N 4 £ R
B Tris—HCl (pH 7.2,20 mmol/L) , ¥J i 20 s, $%
FHTE 5000 r/min 2508 T &0 15 min, EE 2 K, £
LW, A 4 F5DUVE BT & 20 mmol/L Tris—
HCI-NaCl Z& #h ¥ (% 0.6 mol/LL NaCl,pH 7.2)ik%
)R SRIEAE 5 000 r/min 5 F B0 15 min, B
FVEWE T 20 CURFETPORAFEE I (3 d WHISE) .
1.3.3  DROKPERIIE  ZEEB IR B0 R
S H RGN kST E
1.3.4 [RGB RALR  Share SRR )E VI 10
mmx10 mmx20 mm A K, BARGE, R
Carr—Purcell-Meiboom—Gill (CPMG ) ik 5 51) , 7£
32 CF AT ) st PR sF 8] T, B L 1R E S
SFI=22 MHz,P90=16.5 ps,SW=200 KHz, TR=2 000
ms,NS=8 ,7=100 s, [71 9% 1~ %=4 000,
1.3.5 BREEEEMIME  MR4E Oliver 5F¥AY 77 ik
WEAEE 2, B 1 mL 1.0 mg/mL AL £F 48 8 H %
W, A 1 mL 10 mmol/L. DNPH & # (& 2 mol/L
HCl), 7E=IR FEOEFE 1 h (5 15 min #7355 —

W), A 4 mL.20%F% TCA,10 000 r/min 2514 F
B0 15 min, 775 RIS, B 1 mL 4R O BEFI 2
BE(V ooV oop=1:1)WUETIVE 3 K, A 3 mL
6 mol/L #5128 MV W ,37 CC/KIA 25 min f# U IE &
fi# , SR J5 7E 10 000 r/min #5.0> 5 min, 3738 P15, I
FE 2 AR K 370 nm AR B IROGEE , 4rF IOt
Z 822 000 L/ (molocm) , 1185 mg £ H H P It
8

1.3.6 HAET RN E RA DTNB B & I
FYEB R, H 0.6 mol/L 1Y NaCl ¥ 0Hs WL B 2T 4k
AR A 1.0 mg/mL B9E W, HL 0.5 mL Fi k5 1Y
EEEWBIMA 4.5 mL Tris— H & R 2% W% 8 (8
mol/L JRZE ,1% Tris,92 mmol/L H % 2 ,4 mmol/L
EDTA,pH 8.0), ¥ /5 it A 0.5 mL 10 mmol/L
DTNB,25 CZ I 30 min, T4 412 nm 40 22 %
JefE . HrP 13 600 L/ (moloem ) Ay 5 K& FE /K T O &
B MRS 11,

1.3.7 ZREAEMRMINE 2% Davies S Jr
BERAEBEC, 20 mmol/L B AR £k 22 wh i (0.6
mol/L KC1,pH 6.0) # U5 £F 4 2 I FE AL 1.0 mg/
ml PVE R, R OSUAR IR 0 o 2 v B R 2%
JCAT G BETHIN v SR AR O, B iR (U
KIE 2.5 nm, BHE 5 nm), K5I K 420 nm, 3
R 325 nm, R WL AR 9 O0ME (A.
U,

1.3.8  WIRFOGIME 2% Liu 0 J5 55
YERk 3N, F 50 mmol/L (W5 % 55 2% wfi (pH 7.0) 4%
WL £F 4k 6 (1 BC R 0.1 mg/mL B9, K56
GG EE TN G . WOk K 295 nm, Bk 4% i
JE (R OE 2.5 nm, K6 5 nm) , 394 15 Fl 320~
460 nm,

1.3.9 4MGEMME KA RNEAERH
20 mmol/L. Tris—HC1-NaCl 2 #f ¥ (& 0.6 mol/L
NaCl,pH 7.2)%i B¢ 2 0.4 mg/mL, 2% & WAE hy 25
H I 5E 7E 220~360 nm 48 SR OGS

1.3.10 MRz @yl K WU 2F 425 AR B3 1
mg/mL,25 C/K ¥ 20 min, 7E# 4 340 nm 4b ) H
W R RSB 3 O AT IR

1.3.11 GBS H 2% W 9 (TBARS) 1

2 7% Benjakul SFU) J7 vk IF W& G B, B AR U
L (0 10.00 g, MM A ZE 1R K 25 mL. 5%
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TCA %W 25 mL, ¥ kiR Syt vk . ol i s
P 5 mL, it AAH TR TR 0.02 mol/L 1) TBA i#
0,80 C/AK 40 min, REARHEZEE, FIHEK
532 nm Ab 9 WO BE TBARS B H N %
(MDA) &7~ , 514 A mg MDA/kg,

1.3.12  Fudis 0 R SPSS 19.0 4i it #k 14 it
1T ANOVA 7387 ,P<0.05 183 25 7 i # |, P<0.01 %
FKEFWEE R Origin PEATIER iR 1 e >
HEHE 3K,
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Effects of Microwave Nanoparticles Thawing on Water Holding Capacity
and Protein Structure of Jumbo Squid (Dosidicus gigas)

Zhu Wenhui, Guo Huifang, Shan Chunyu, Bu Ying", Li Xuepeng, Li Jianrong”, Huan Haizhen
(Engineering and Technology Research Center of Food Preservation, Processing and Safety Control of Liaoning Province,
College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning)

Abstract The effects of microwave nanothawing (MNPT) and microwave thawing (MT) on water holding capacity
(WHC), protein structure, protein and fat oxidation of jumbo squid (Dosidicus gigas) were studied by constructing hy-
droxyl radical oxidation system. The results indicated that compared with MT, MNPT could reduce the cooking loss and
centrifugation loss of jumbo squid, and enhance the WHC. The content of carbonyl group, dityrosine content, turbidity
and TBARS value of MT and MNPT groups all increased with the increase of H,0, concentration. There were significant
differences among different oxidation concentrations (P<0.05), and all MNPT treatment groups were lower than MT treat-
ment groups with the same concentration of H,0,. MNPT could effectively alleviate protein and fat oxidation and reduce
protein aggregation. Endogenous fluorescence and ultraviolet absorption indicated that MNPT could effectively maintain the
stability of protein structure. MNPT is an effective thawing method, which can achieve rapid and uniform thawing.

Keywords jumbo squid (Dosidicus gigas); hydroxyl radical; microwave nanoparticles thawing; myofibrillar protein; wa-

ter holding capacity; oxidation



