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Abstract: Nuclear magnetic resonance (NMR) is a physical phenomenon wherein atomic nuclei are placed in a constant and an alternating
magnetic field to exchange energy. According to the strength of the magnetic field, NMR can be divided into high-field, medium-field, and
low-field NMR. In recent years, with continuous advances in NMR technology, high-sensitivity and high-resolution NMR spectrometers have
been constantly updated. NMR has garnered increasing attention in food testing owing to its advantages of simple sample preparation, rapid
detection, and feasibility of analyzing complex foods and mixtures. This article expounds the principle, classification, and instruments of NMR
and summarizes the major applications of NMR in livestock, poultry, and aquatic meat products. In particular, this study focuses on the quality
testing of raw materials as well as the processing and storage of meat products, including moisture analysis, fat analysis, adulteration detection,
and metabolite analysis. These findings provide a reference for the application of NMR technology in the quality inspection of meat products
and promotes the development of this technology.
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Fig.1 Schematic diagram of the principle of NMR
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Table 1 NMR instruments and manufacturing companies related to meat testing
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Table 2 Applications of NMR in meat products

3 A2 F # 5 A& B TR
AL FR. BB Tk TE ZESKS [14,29,30,38,39]
CPMG ERFE R R E D [40]
LF-NMR KL e A2 IEH| [41]
m-PFGSE 4K T ELHTRE [42]
FID 41, LR EELHTRE [43]
D A 7R AL B 2 EF SRRy [44]
HF-NMR NOESY 4 B Rt 5t [45]
NOESY. COSY. TCOSY. HSQC Fikh. KR Rt AT [36,37]

7E: M-PFGSE 4 % B 948 & 4% -1 3% 7 % (multi-Pulse Field Gradient Spin Echo Method ); FID 3 # w8 &2 % %, ( Free Induction
Decay ); NOESY #4%428 & A& U #.4% ( Nuclear Overhauser Effect Spectroscopy ); COSY 4 B4z 4x4%48 % 1% Homonuclear Chemical Shift

Correlation Spectroscopy.
13 M

55 % K M B 3 (High Performance  Liquid
Chromatography , HPLC ) . < M & i 1¢ ( Gas
Chromatography, GC) FJiii{% (Mass Spectrometry,
MS) ST A A AL R AR A A% ATt A,

(L) BARMERNSENE, EH TR RS
i R Gt

(2) AR FH TR A R LT, HOrTA TR S
Yot ANRIARE S B A A F IR

(3) FERAER TR R MFERRRAE TR,
AR LRI, AT 7 v g v LR EA T D
T B b,

2 NH

BB RBOREUA R, NMR BRI Mg
P2 S LR I 7K 730 br s BER Zrs
BRI A ACE AL 2200 W

356

2.1 NMR £ A 254 5 8 R ]

IR B FIRZAS XS P b T b R b
JRAERA WE R, TEPII A AR T L
PERYY, thhse T B 2 R . (6 AV S 3
it e, Bertram 2541 FI3%4% 1 ( Low Field-NMR,
LF-NMR) HRZEAT 1REREEANT T, RKIKIZ
Tl A ) T St TR ] 5 PR it R R AR R R b (VR
B, B dokEW L s e R g gk R
25 LRCR AR SRR A E . BRIt AR
AT LF-NMR Ko 340 LA PR, i
A LA 2D TR A R BB R (29T B
T IR,

LF-NMR il 52 7K 73 PR AR S B2 6 A F1E e 3
HRRE i I — ANk, SR T RAEIR, S
KRR EUR TR Re R B SRS, 24K
SRPBUK I X 5 s DA B S 1 T R s B A
S, AE IR RIS A B /R 2% 2P, kit



MK EEBHE Modern Food Science and Technology 2023, Vol.39, No.5

FERRONSITRIERE, e Rt RIS RIS (8] H BhR st ig B 2R Mo W1ER 3 iR, RS CARAE AR
I T) o AEOS T st BRI TA) Ty, A )5t IRIN ) T, A2 FHEIZH00S L IR -
WIEHE R X ZHHSBURSEI A, BRIAE K 7 A
R 3 A RALMI R EERRAT
Table 3 Analysis of the NMR diagram of meat products
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Fig.2 Diagram of transverse relaxation time
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Table 4 Water properties analysis in different meat products by LF-NMR
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