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Abstract: The growth and metabolism of microorganisms is the main cause of meat spoilage. The rapid and nondestructive
techniques for detecting microorganisms in meat have attracted more and more attentions. Spectroscopic techniques such
as Raman spectroscopy, infrared spectroscopy and spectral imaging show great advantages in rapid and non-destructive
detection, but their application in meat spoilage detection has not been timely summarized. Based on an overview of the
dominant spoilage organisms and microbial metabolism in meat under different storage conditions, this paper briefly
describes the material basis for spectroscopic prediction of meat spoilage. Then, the application of Raman spectroscopy,
infrared spectroscopy and spectral imaging technology in predicting the shelf life of meat is summarized. The efficiency of
predictive modeling of meat shelf life based on total bacterial count or total volatile basic nitrogen (TVB-N) content and
problems existing in this field are highlighted. We anticipate that this review will provide new ideas and theoretical guidance
for the development and application of rapid and nondestructive techniques for meat spoilage identification.
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Fig.1  Material basis for the rapid detection of meat spoilage
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Fig.2  General steps for establishing a prediction model using

spectroscopic techniques
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Table1  Characteristic peaks in Raman spectra associated with meat spoilage
2 Blem ™! iR kR BEH
3300 TER. BAR. Nk N—HIiifiz) o™
e, o o ocrates”
3215 PN 0 H%?ﬁzﬂ Yang Hong! 4%
3261 N O—Hiidial
1 EAR-REHIER s Sowoidnich"™"
X NG S BT owordnich™ '\
13 WREMMEESH W#HIW Movasaghi”*%
1271 R el
1208
14 BEREE (L%
853 LR ALIER N E SV 827, 853 cm” Bauer™, Beuchat™,
fRREE, &RBIGED WA B B Strange"%
827 140
642
LR ARAEERAL i e
23 EH, B S—SE R Zhang Wangang

222 B IGIEAE PISRE MOR H

OV S R IU 1 2 06 5 R 20 B A 25 T 1 g
T3 ANTRPIR A XS B A 1z 2 06 AT DL S PCAREAT X
G, T B W 6 A Y AL D A
SR, T GR R REE NE, F K5 R
A AR 9% (10 A L Ve X N PR iy B R )R AT B R



354 2023, Vol.44, No.15

B5oitl F

KRR

Sowoidnich %Pl it 47 8 il 45 A PCA, JF IR
1651 cm™ AL EERZIH . 902 cm ™ 'A1935 cm ™' &b fIC—C
{RZEHRZN DL S 833 cm 'FI860 cm ™ Ak [ ik 2 IR Hi 5h & A
b, BRI XS R TS B K JULRH K JUL A 38 5 82 3R AT 1 0030
UK FEPCAZE J7 vk AT e YA M i im A 1, JF R I
ST A P ) s e e TR 2R A O

Argyri S 2 5 UR F G AL A N T4 28 ) 4 70\
TRE RS B, AL S My SR 1 A 383,08 % .
UbAh, ArgyriZE"ORI B SZ Frm & RS . PLSR. AL 4
TR A 25 ) 25 3557 B v% L 8 (total viable count, TVC) .
ARE LR B ERE T RN, KMREHRE
0.6~0.8 (MNRITTER'<0.5) , JFTVCHI TR H Ak i
THEBEY. LR REH, WARMEROMEDF
54 5%F B — ] PR T 7= A 5

UL AT BT 70 H br 2 LRI BE v 3=, T T R B
fIRE 78D . Yang Hongbo%5 ! R il 437 & 5t i 45 4 PLSR
XA ARRTVC. REBRE . LR RIEH 2
BEAT T, 25 R, RGN o RS, 2
T TR R TN AR A B E . AR R 2Ok 4
A AT B A 5V RS ) B R I, AR
W FMTVC, (X T SEHURE dE . SC i 7 22 Tl P 2
P AL R AR B IE R (Fh . 8D A7 E— 2R
B, Lu Weilai "R BN T8 fe 45 & L RE B 20
BEHT T 14 B4R A Y A FRAEKORAS, IR 2]
(95.64+5.46) DI HIEFFT . ARG, $i
2T DS G B NG E N TR RE T 1A A AT 2R SR TH
AN [ A 42 B4 A A RS DT 2 300 R it 0 sl 2R

$7 12 T LE PRI SIS ARG W w4 2 T R A R 2 B o

A2 B BN IR B B

Table2  Application of Raman spectroscopy in meat spoilage detection
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Table 6  Application of spectral imaging in meat spoilage detection
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