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Abstract: This study investigated the effects of static magnetic field-assisted thawing on lamb quality using longissimus
dorsi muscles as the experimental material. Following conventional freezing at —18 °C for 24 hours, samples were thawed at
4 °C in a magnetoelectric coupling thermostatic chamber under static magnetic fields of 0, 1, 2, 3, 4, 5, and 6 mT. A com-
prehensive analysis was performed to evaluate water-holding capacity, lipid oxidation, total volatile basic nitrogen (TVB-N),
moisture distribution, and myofibrillar protein structure. The results demonstrated that compared with the 0 mT control, the
2 mT magnetic field treatment significantly reduced thawing time by 28.96% and markedly decreased thawing loss, cen-
trifugation loss, and cooking loss by 55.32%, 20.71%, and 21.55%, respectively (P<0.05). Analysis via low-field nuclear
magnetic resonance and magnetic resonance imaging revealed that the 2 mT static magnetic field treatment effectively
inhibited water migration during thawing, which maximized the retention of immobile water and enhanced water-holding
capacity. Furthermore, this assisted thawing process significantly reduced thiobarbituric acid (TBARS) and TVB-N
(P<0.05), suggesting effective suppression of lipid oxidation and protein degradation. Finally, the treatment increased the
total sulthydryl content while reducing carbonyl content and surface hydrophobicity of myofibrillar proteins, demonstrating
diminished protein oxidation and denaturation. Analysis of the secondary and tertiary structures further indicated that the
2 mT static magnetic field contributed to the stability of the protein structure. In summary, static magnetic field-assisted
thawing effectively improved the water-holding capacity of lamb, inhibited lipid and protein oxidation, and stabilized the
myofibrillar structure, thus enhancing the overall quality of the thawed product. This study provides a theoretical basis and

technical support for the development of new thawing technologies for lamb meat.
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Fig.3 TBARS of lamb after magnetic field assisted thawing

2.4 FERREIAEENFRAITER TVB-N BIS20

TVB-N {E &P AR if B 00 235 hr, Hoor
I H R SRR _E T A 4 B, S %A
2H(0 mT, 9.52 mg/100 g)AH LY, #dizabBigH (1. 2. 3,
4.5.6 mT) TVB-N {H 3 i K (P<0.05), 4351
F% %5 5.41. 4.50. 6.48. 8.07. 7.45 Fl 7.72 mg/100 g.
Horfr, 2 mT 4bF4H %9 TVB-N {EHAK, ZUZELMT
SRR B LR iR ae o PR R, PRI
WA P AV E FH 2 5 B R e IS S5l 2 /) oA
B, ATl TVB-N (E T2 #ts bl Bh fi vk
TP R AR R | AR SRS R URISTTR], A5 30K SR T kW)
SR AR A, I B 3 RRAICT TVB-N {H, A B T4y
SRR R

104 @

X 1
0292

0202028
S
S%ata!
]
B O
]

2R
X
K&

foe}
1

be

SR
RS
(%% %% %%

%

be

(=)}
L
XX

X
095
0%
09%S
%

9.9a%

XKL
5%
Ya%t%

3
35
2%

~
f
XXX
$505%s
%%

TVB-N (mg/100 g)

X XK
K%
XK

%
58
$a%

33
5
9a%%:%4%"

8]
L

X

%S
&

o

194%%
oS
fodeSeelel

103000592
XXX
KXRR

1 2 3 4 5 6
R (mT)

Kl 4 AL BRI ) TVB-N
Fig.4 TVB-N of lamb after static magnetic field assisted
thawing

2.5 ERHOAHBNRIARERK S S E0FMN

IR S R PP 2 PR R e o B 1 S B E
B 7K A3 & B R R A AP R, aniEl s
JIT7, Bz A BRAA A K 43l 25 e TG R (P<
0.05). TEAIFIREEFEIZALIN(1. 2, 3. 4.5, 6 mT)
T, KA & AR N 77.85%., 87.78%. 83.66%.
81.06%. 78.83% F 79.30%, ¥ i 35 &5 T~ Xf M8 2H
(0 mT) Y 73.39%. H:H1, 2 mT &gz b B4 /K
Sy e, IZGE R S AR K AR b A i
W im AR K TR 3l . BRI S I oK A
LG, AR T 2R RFRZRE T RS, AT

100 ~
a
N b ¢
804 ¢ ¢ =il
%% —]
S 7 | —
S o003 —
= 604 B —
4 ofesese! —
I 5 —
4 =
& 4043 =
~ oosedes! —
2 < =
N ofosesel —
oS —
Sososed!
20 4 K& —
oSesese! —
5 —
<R —
S —
2% %% —
0 f 1 T T
0 1 2 3 4
BESZ5E (mT)

K5 FATERREZRE AR RIS K 2 &
Fig.5 Moisture content of lamb after static magnetic field
assisted thawing



478 17

UGG , S5 AN[EI BT A B AR P B 7K 2301 L B JUU T4k 2 AR5 - 189 -

HRe 2 Re R B o i (AR 35 1Y
2.6 FHELIAHEINRRITFERK S S HRIEN
{ERIAZRES IR (LF-NMR)FRBEASPLE | fEmf 1
IIMTHILRZHA RS04 S shER . aniE ea i
7, B T AR AR [RPRZSIK 53 455 7K (T)b,
0.1~10 ms), fFEIRLE S 7K (T,by, 0.1~1 ms) FIFHLE S
IK(T,b,, 1~10 ms); NG a7k (T, , 10~100 ms); LA
I H 7K (T,,, 100~1000 ms) B, itz 4 FELH (14
T,, A4 LLBI(P, ) 5 TRHRLE, 1 T,, 4153 HLfil(P,,)
DM T X IR (18] 6b) o Hor, 28 2 mT gz 4k 2
(SMFT-2 mT) B9FEd Py, Becrs, Py, Beflle 45
B, # G A B AR T oK Sy AT A%, W T A
IRIGIRLSS , INTITAT B T & 2E R B PRk . JUHAE
2 mT A0 ORI 2., 3X 7] B2t T 1Y
CLNE RV S U R i v e R ed = b 1210 F% o R K S A
3, ARV B ERERB K AH AR, AT T
IRAFPREERE I PY, ARG IR S oM@ " w5t sh
R—3

a y ;
/ (A\/,\Y/\\
AR
// —— ¥ \ o 6
y e et
. - : o
300 1 4 e | 45
2504 V’\/ \ 3 %k
X900 F ../, Y
jusyy 4 [ N
= 150 A A i Ay
]:[],D v L — - . /13
g 1004/ | ) &
A <4 0
0+
0.01 0.1 1 10 100 1000
TR E] T, (ms)
b SNP,, ESP,, EZP,
100 - R 2% 2%
. 80 4 = = == =]
&\Q/ — ] = —
= 60 - =—] _ = =
2 Foos] F98% F92% Eo2
.Zr\, — = == ——
20 4 — — e
o |z 8% el VR (TR TR V%7
0 1 2 3 4 5 6

WE5RIE (mT)
Bl 6 AT B Ak R R 7K o0 A s D

Fig.6 Moisture distribution of lamb after static magnetic field
assisted thawing
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