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Effect of alternating magnetic field on quality of
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Abstract: The effects of alternating magnetic fields on the quality
of pork and beef during frozen storage for 2, 4, 6, and 8 weeks
were discussed. The results showed that compared with the
control group, the pork and beef samples had a faster cooling rate
and the freezing point was reduced by 0.9 C and 0.5 ‘C, and the
phase transition time had been shortened by 66.67 % and 65.00%
respectively under the action of a 1 mT alternating magnetic field.
Furthermore, dry loss and drip loss were reduced, and the water
content was higher, and the water-holding capacity of samples in
alternating magnetic field frozen for four weeks were still more
than 80.00%. After six weeks of frozen storage, the volatile base
nitrogen content of pork in the control group exceeded the stand-
ard and reached 17.12 mg/100 g, while the alternating magnetic
field group exceeded the limit only after eight weeks. Meanwhile,
the pH value and the number of microorganisms were relatively
reduced and maintained brighter colors and better sensory quality.
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Magnetic field intensity cloud map and distribution map of magnetic induction line with COMSOL
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Table 2 Sensory evaluation standard of beef after thawing
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Figure 2 The temperature history of pork and beef during freezing with traditional fridge and magnetic field freezer
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Table 3 The freezing parameters of pork and beef during freezing with traditional fridge and magnetic field freezer
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Figure 3 Dry consumption rate of pork and beef with traditional fridge and magnetic field freezer for

different storage time
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Figure 4 Drip loss rate of pork and beef with traditional fridge and magnetic field freezer for different storage time
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Figure 5 Water content of pork and beef with traditional fridge and magnetic field freezer for different storage time
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Figure 6 Water holding capacity of pork and beef frozen in traditional fridge and magnetic field freezer

for different storage time

144



&M | Vol.37, No.6

72.32 %6 G At W 5 980328 56 7 PRI S8 A 1 K B D
76.20%) . FAN A BESHALGR 2.4 R R A4 A
B AP AR R = F K 1 K F 80,00 %0 CE 0 5 9 it 56 1%
PR 2 PR T AR B 1 K 7y 82.81 % il 85.38%) , Bk
Jik 8 JE I 4 R K I 475 B X BR A R 4 R M 2.53 0%,
z/%’LFJﬁ_,scxﬁzmTu/ﬁAujz%ﬁmnfﬂfaﬁzﬁ;ﬁlmﬂwk
JIH T R I A dE R R K
2.3 xE@ziﬁﬁ&H’sﬂ%mufltmkﬁﬁ?ﬁwk*EﬁEMH

py B 7 T T B O 3 0, B R B € R T A
BT L1 5 1] i 2% 60 78 Ak 10 PR T I K 3 34 VR R
SR BA) S8 T 08/ o T GE I PR) E  H 5T Y) T A TR 1
P, U0 BH K 43 35 14 50 3 4 AT TE S PR RE it AR L (E X B
WAV 2 JR Gk BE W1 R A K 4 R R 4T B 1Y
PG s VRIEC 8 JAI B . /K 40 O ™ 5 A A PR R K D e
8K R, 5 Bertram 0% [ 2530 — 81, T 58 A2 Rk 41
B8 PO FE R R 8 JR1JG AT REE 140 2% BT 7 380 48 0 % B8 1 &L
AL, A R R X BB AL RN 58 AR 1 3 41K A AR AR
PG RS X BRAL Y 4R YR IR 8 TR S K a3 U R T
&M 3C AR RS AL VR 9 8 R I 2 R K 43 4 A 5k R 4O
JEE 4 R 2L,
24 ZEHBHMEAREARANFAGENZIN

A VR ) 3 A A A ARk n 3R 5.3 6 i
AN TTLLUE W 2 AR S Y L AR @ {F B A (D38 522 T

e, AE WA K EAR R VR R A R #3741 AE 8

I [ 5 5% - 35 35 37 3o P 0 A P R R R R T

TR T 8 0 pK A 2 5 K R 2E S TR SO SRR R R
LM AS W T 132.48%.7.02%,179.00% ,

T8.77Y% A A RE S RE 4L AE 3% T WM vk A 4
T AR R T AR . R B 8 T RLE L AC
70 T S 4L ) R DR TR A 2 PR 2T 1 P B A i
KI&TU%}T‘/"V‘]uu(ifﬁﬁi):@{*ﬂ{ﬂﬁﬂ’ﬂﬁﬂ-
2.5 ZEHBHIEBBEAMEHN pH EH RN

PZAE pH {H % A% B B8 5 40 i 47 35 37 & UM . R
9 T LA H o Bl R A ] A 3 m, xk BRALAE P9 pH
e R SRt e L A - S Rl 7
iﬁéﬂttxﬁﬂﬁéﬂﬁlﬁrﬂﬂ@ pH fH 44 F T 3.08%,2.74% .

.65%6,2.64% Xt FRALZF Y pH [EFE M 8 AR k8 T

6.35, AT 2R A A pH {H (pH {H RN 3K 6.5, — ok
U, » 8 7 ST [B] A 386 0 ey T AL o A 2 TR LR 0 1 AR
e 2 S B B R . B pH ME R 1T R A
T 52 78 1 3 A B % T VA VR R D R 2R TR D UM R
PRI T PRl 1 i
26 XTEHMBHMERMBEANFAELZLEERESEN

=AU

GB 2707—2016¢ & dh % & B AR 6 (B & & 77
W ORIE BRI A P & AR SR AR 7 <<15 mg/100 g.
H &1 10 W B A R R R D A 3G A PR R A I 4 R
PEER LA & R 2 LT R L (H 38 AR 1 S A1 BAIRF A R
A A MR R R LA & R b sc B G Al

(a) A

(b) KR

AL B EERE
"7 4
Figure 7

B~E. Y38 K56 A 2,4.6,8 JE KL S
Bk A A B s K o B A A 8 B AR

MRI images of pork and beef with traditional fridge and magnetic field freezer for different storage time
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Table 5 The lab of pork during the freezing storage with traditional fridge and magnetic field freezer
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—
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Table 6 The lab of beef during the freezing storage with traditional fridge and magnetic field freezer
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Figure 8 The images of pork and beef with traditional fridge and magnetic field freezer for different storage time
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Figure 9 The pH of pork and beef with traditional fridge and magnetic field freezer for different storage time
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Table 7 Sensory quality of pork with traditional fridge and magnetic field freezer for different storage time
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Table 8 Sensory quality of beef with traditional fridge and magnetic field freezer for different storage time
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