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Research on the change of quality of pork longissimus dorsi during the

frozen period based on low field nuclear magnetic resonance technology
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Abstract; Using low-field NMR, nuclear magnetic imaging and
one dimensional frequency coding techniques to study changes in
water content and migration of pork longissimus dorsi at —18 C
3, 6,9, 12 and 15
Regularity, the changes in TVB-N, TBARS, drop loss, and pro-

after frozen storage for 0d and 1, months.
tein solubility during the storage of pork were determined, and a
comprehensive analysis of the correlation between changes in
water and quality indicators was performed. The results showed
that there were 3 components of water in the longissimus dorsi
muscle: Tz, T2, and T, As the time of freezing increased,
The T2 component decreased and the T2, component increased.
MRI showed that with the extension of time. the water distribu-
tion of the sample was uniform from the initial distribution to the
strong signal at the edge of the sample, and the signal in the mid-
dle was low. With the continued deepening of frozen time, it
gradually returned to a uniform state. After 15 months, the final
moisture distribution was even. And using one dimensional fre-
quency coding, it was found that the signal quantity (magnitude)
of moisture in meat gradually decreased with the prolonged
storage time. The correlation analysis showed that: T, was sig-
nificantly associated with frozen storage time, TVB-N, TBARS,
drop loss rate, and protein solubility (P<C0.05). Tj; was signifi-
cantly associated with frozen storage time and TVB-N (P<20.01).
Ty, and TBARS, drop
significantly related (P<C0.05), Ty

loss rate, protein solubility was
, T2 and meat quality indica-
tors showed a good correlation.

Keywords: pork longissimus dorsi; low field nuclear magnetic
resonance; moisture; magnetic resonance imaging; one dimen-

sional frequency coding
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Figure 1  One dimensional direction gradient

magnetic field
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Figure 2 The thawing loss of pork Longissimus dorsi

with different frozen time
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dorsi with different frozen time
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x1
Table 1

with different frozen storage time
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Relaxation time and changes of peak areas for three kinds of water of longissimus dorsi muscle

Ry st ]/ A T30 /ms T2 /ms T3z /ms P20 P2 Py
0 2.009+0.004¢ 49.770£0.45° 613.591+9.65¢ 1.71840.003¢ 98.00740.081% 0.2060.007¢
1 1.32240.0064 43.288+0.04" 464.159+3.53> 2.17340.007¢ 97.496+0.144° 0.33140.016°¢
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