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Development of Beef Freshness Sensor Using NIR Spectroscopy

S. 1. Cho Y.Y. Km

T. S. Park

K. Y. Hwang

The purpose of this study was to develop a real-time sensor for beef freshness. Contents of biogenic amines (BA),
saccharides and proteins were highly related with freshness on the beef meats. Relations of those chemical contents and
NIR spectra were studied. Tyramine showed the best correlation coefficient at 1250nm. Correlation between VBN (volatile
basic nitrogen) and K value, which were both freshness measurement method, was determined by the PCR (principle
component regression). The correlation model had the values of R?=0.989 and SEC=1.78, respectively. The model was

validated at R’=0.963 and SEP=2.285, respectively.
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Table 1 Concentration of reagents.

K22 o] &s}7] #Ish 56702 A=l

TAof gEste] BAE EF W

H<Ql VBN &3 A% 78 kit(37 22+ Corp, Japan)Z 5

A8 KA 3 gke AR itk Alge 2744 HE

H] =A 9 4F-ACEA, A, A, DE 4C 2390

A% 717 2elehEA Adeith
AAE F4 kitE o83 AAE SAWHL oS3 2t
@D 02~0.5 g AHA AH.

AAF 1081] F-1T A<HE AL

A HomogenizerS O] 43P £02 074 14,

J_:rL_‘H-a]. _g_oﬂ_o_ /\%E_}\]@X] F_IHoﬂ Zil\l

3 ol dof 7PHA =Y A2

we} gke] Aol7} A
ol 5E0EE 144

l‘

@@@@

o 10‘ﬂ %}*—‘1/\12}.
o] WAE HEAHA] FINS K-value 34F TR
AL wad] v 2 (D)ol st AXRE #A.

&
&

HxR + Hx
IMP + HxR + Hx

K= #100 )
of7|M, K& ARAAE 245 U Zrh

H; : hypoxanthine

H.R : inosine

IMP : inosine 5'-monophosphate
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Reagent Purity (%) Concentration

2 f beef .
I Lactate 05 250, 500, 750, 1000, 1250 (mg/100g) Table Parts of beef used as sample and storage days
D-Glucose 95 20, 40, 60, 80, 100 (mg/100g) Parts of beef Storage days
Putrescine 98 Loin
Tyramine 99 Shank

- 15, 30, 45, 60, 75 (mg/kg) 1, 3, 5, 7, 12, 14, 16 days

Cadaverine 97 Flank
Histamine 90 Round
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Fig. 1 Schematic diagram of freshness measurement using NIR
spectrograph.

Table 3 Specification of NIR spectrograph.

Item Specification
Wavelength Range 900nm-1700 nm (standard InGaAs)
Wavelength Stability less than 0.05 nm over 48 hours

3.125 nm/pixel (standard InGaAs)
5.0 nm/pixel (extended InGaAs)
Custom dispersions available

Spectral Dispersion

Spectral Bandwidth 6.0 nm. Custom bandwidths available
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Fig. 2 Correlation coefficient graph of tyramine.

Table 4 Peak wavelength and correlation coefficients of samples.

Reagent Peak Correla.tion
wavelength (nm) coefficient
Cadaverine 1800 0.8
D-glucose 600 0.9
Histamine 2400 0.6
L-lactate 1100 0.7
Putrescine 2200 0.7
Tyramine 1250 1
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Table 5 VBN value by storage days on parts of beef.

Days Loin Shank Flank Round
1 4.69 44 5.46 6.02
3 6.61 4.06 4.94 7.05
5 8.92 7.41 7.9 8.42
7 9.25 7.74 7.88 8.47
12 13.5 14.02 10.92 13.12
14 14.43 14.87 13.94 13.69
16 16.61 16.78 16.63 15.67

80

y = 40.255Ln(x) - 54.21
70 R®=0.901 .
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Fig. 3 Relation between VBN value and K value.
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Fig. 4 Prediction of freshness using PCR.
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Fig. 5 Executed appearance of program for measuring and cal-
culating freshness.
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