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g FH7o 4SS #EeE 71<9 dE 1F (A Review on The Technology of
Discriminating Different Types of Meat)

Abstract

With the increasing meat consumption worldwide, some packers supply meat fraud
deceiving the origin or shelf-life of the meat. Initially, visual inspection was the only usable
option to detect such meat fraud. However, as the need for meat discrimination was
increased, methods were developed such as using DNA or chromatography-based
technology. These technologies are diversely applied to discriminate species, breed, quality
and detect frozen/thawed, and spoilage of fresh or processed meat. Despite their
advancement, the present methods have clear limits to apply in the field; short time but low
accuracy, long time but high accuracy, or short time and high accuracy but affected by the
environment. Also, those technologies need highly skilled personnel, expensive equipment,
and often cause irreversible changes to meat. Consequently, only specific examination or
analysis institutions can evaluate, and it is barely accessible to consumers. Thus, a believable
environment is the prerequisite, then, quick, precise, and non-destructive discrimination
methods for anyone, or a system to cut the supply of fraud in meat by an interaction between

the field and supervising institution should be established.

Keywords: Livestock species; meat type; frozen-thawed; spoiled.
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Table 1. Technologies for discriminating livestock species and type of meat.

Species Sorting type

Sorting methods

Targets

References

Breed PCR Hanwoo, Holstein Nam et al. (2004)
Breed NGS Hanwoo, Holstein Han et al. (2018)
Breed SNP, NGS Hanwoo, Ankole, N'Dama, Ogaden, Boran, Kenya Cho et al. (2014)
Boran, Holstein, Jersey, Angus
Meat quality  E-tongue Angus, Buffalo, Hungarian Grey, Hungarian Suranyi etal. (2021)
Spotted cattle, Hostein
Bovine Age SPR Hanwoo Jang et al. (2014)
Meat cut 2D  gel electrophoresis, Hanwoo Lee et al. (2010)
MALDI-TOF MS/MS
Meat grade  NIR Hanwoo Seo et al. (2019)
machine learning (CNN)
Spoiled E-nose, ANN Beef Panigrahi et al. (2006)
Frozen REIMS Beef He et al. (2021)
Frozen Enzyme Hanwoo Han et al. (2005)
Breed SNP, PCR Iberico (bellota, cebo de campo, cebo), Berkshire, Cha et al. (2019)
Landrace, Yorkshire, Duroc,, Korean native pig,
Porcine Wild pig, Spainish pic, Jeju pig
Breed PCR Korean native pig x Landrace x Duroc Park etal. (2021)
Meat quality
Frozen Enzyme - Toldra et al. (1991)
Chicken Breed SNP Korean native chicken, Broiler, Laying hens Lee et al. (2019)
Chicken Spoiled MALDI-TOF MS Broiler Holl et al. (2016)
Chicken Spoiled CNN Broiler Putra & Prakasa (2020)
Chicken Frozen NIR Broiler Liu et al. (2004)



Multiple
Multiple

Multiple
Multiple
Multiple

Multiple
Multiple

Species
Species

Species
Species
Species

Species
Spoiled

PCR
PCR

NIR
MasSpec Pen
LC-MS/MS
LC-MS/MS

E-nose
Random Forest algorithm

Cattle, Pig, Sheep, Goat, Horse, Deer

Cattle, Pig, Chicken, Duck, Sheep, Goat, Horse,
Dog, Turkey, Goose

Cattle, Pig, Chicken

Cattle, Pig, Chicken, Lamb, Venison, Cod, Halibut,
Atlantic salmon, Sockeye slamon, Steelhead trout

Cattle, Pig, Sheep
Cattle, Pig, Chicken, Duck

Park et al. (2012)
Kho et al. (2010)

Nolasco-Perez et al. (2019)
Gatmaitan et al. (2021)
Buckley. (2016)

Kim et al. (2017)
Hanif et al. (2022)

Abbreviations: PCR, polymerase chain reaction; NGS, next-generation sequencing; SNP, single nucleotide polymorphism; E-tongue, electronic tongue;
SPR, surface plasmon resonance; MALDI-TOF, matrix-assisted laser desorption ionization-time of flight; NIR, near infrared; CNN, convolutional neural
network; E-nose, electronic nose; ANN, artificial neural network; REIMS, rapid evaporative ionization mass spectrometry; LC, liquid chromatography;
MS, mass spectrometry.
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Fig. 1. Representative methods for discriminating the different types and species of
meat.

Abbreviations: PCR, polymerase chain reaction; LC, liquid chromatography; RBFN, radial basis
function neural network; E-nose, electronic nose; MALDI-TOF, matrix-assisted laser desorption
ionization-time of flight; CNN, convolutional neural network; MS, mass spectrometry; NGS, next-
generation sequencing; E-tongue, electronic tongue; REIMS, rapid evaporative ionization mass
spectrometry; NIR, near infrared.



