Development of Beef Freshness Measurement Sensor

Using NIR Spectroscopy
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AAEe] X2 AFH B oy, S8 F71E ol&] 4" amined Ao
% +£& AEI A putrescine(Put), cadaverine(Cad), spermidine(Spd)# & T4 Abold
= ool fFo3A AHAAE B¢dn BEanda dviDaher & Simard, 1985). YA &S 21
dEet AAsHEA, D-glucose®t L-lactater HA7|7bo] wal kA sE o7y,
histamine2 £ <9 tyramine(Tyn)S WA TH ol$ 5L A#AA} 228 E5A

CHREA, 2000). 2HdH ZFEAYES o] Adxe FAH rteAS Hristr] &
L-lactate, D-glucose, Put, Tyn, Cad, histamine® 67Fx A]°HSIGMAj)E £ 19 AAH
FTER 2R EZEA7I(NIRS 6500, USA)E °]&39 FAEE FAsNeH, FAHH
EAx gy 249 sTAbolo F@EA0l FYHAL

Table 1. Concentration of Reagents

Reagent Purity (%) Concentration
L-Lactate 95 250, 500, 750, 1000, 1250(mg/100g)
D-Glucose 95 20, 40, 60, 80, 100(mg/100g)
Putrescine 98
Tyramine 99 _ o

- 15, 30, 45, 60, 75(mg/kg)
Cadaverine 97
Histamine 90

A2 vt AlgEE SR/ ©Ud RAg & d
(volatile basic nitrogen, VBN)E o] &3t Wilo] Ag8th I8y VBN &3 H2 A8 A
9o #d%o wet SHE gtolA B2 Aolrt #AFM, Azto] Wol AU A9 FF
Az FHAE AFoAM KAS =dstr o, i“—ﬂ"ﬂ’ﬂE a vsAdes AAE B A

[s} =
th whatx, Aol Aglstn s Eo] uel ghe o)t e KAS o] &3h7 Hs&l 50719
ampled] Wal F& 1E Y EA7|edFad o ENE EF %Y VBN g3 A4
= 23 kit(3 338 Corp, Japan)E A E K gHe Aarde 390

AME 3 kit )& K & AL O3 2o

@© 02~05get HA AHHI.

@ AFF 108 =] F-I AS H7bso.

@ A AZ Homogenizerg °©l-83AY £22 A oA s

@ B3 g4 ArAgR]-Mo] Al

® A=AYA-ME FH3 Hdo Fof 7HgA =2 A2 102 A= £oh
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® T A=AFA-ME K-value SANEE Mg vlas 3 Q) ddstd A
AEE SHIG

K. = HxR + Hx *100
?

IMP + HxR + Hx A1)

22 NIRS o] &% NAx AF A9 A

NIRE ©] &3 AHdx AZdAE 29 1o UYebd vie} Zo] FPgoz 35We T2
T Z A3+ Control Development AF2] NIR Optical Spectrograph, PCe} ¢lE{#H o]~ &
2%k DIO(Digital Input Output) E.Z=, Probe, Probe holder, Z#]x dieo]E & A& 2 A
3l PCE FAHAc}. ALE¥ NIR Spectrographe] Al%S ® 2¢] vteldc

Spectrograph < 1th
light source

o Card

Probe and
prolxe hofdar

29 1 Schematic of freshness measurement
sensor using NIR spectrograph

Table 2 Specification of NIR spectrograph

Item Specification

Wavelength Range

900nm -1700nm (standard InGaAs)

Wavelength Stability

less than 0.05nm over 48 hours

Spectral Dispersion

3.125 nm/pixel (standard InGaAs)
5.0 nm/pixel (extended InGaAs)

Custom dispersions available

Spectral Bandwidth

6.0nm. Custom bandwidths available

DAQ-DIO-24 PCMCIA cardg& A}£3t9 NIR Optical Spectrograph Card24% & A
PALE ZE2 PCE Visual C++ 6022 FAAHdE Z2adE olf&td FLEHJUY gty e
2 853 2dEey] F 7z AYE BEU2 AR Fo3 A3 9492 1100~ 1600nme]
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HIALE glo] AlgEQlon, EH5H vlEE F3EE AEEHAY
2de AfHdr] Y8 SFHE==Z A3 dole S tdted Matlab 6.12] PCR_Toolbox
(ver 2.0 Eigenvector Research) ©|83}9 PLS(partial least square)®t PCR(principle

component regression) 48 F33FHA ).

3. 4% & n

31 714+

Fhol mE AES NIR sHste] Zd 4 Z#s E 39 dehlilch dgxes
NIR 333 7b¢ £& 43aAE B tyramined] F¥EH ZAde 29 39 deuidoh
FBBAE BA2 NIRE T34 &7 vehves 825

o)
i

ge g g o ge
oA e FEel sEe B

Table 3. Peak wavelength and correlation coefficients of samples

g Peak wavelength(nm) | Correlation coefficient
Cadaverine 1800 0.8
D-glucose 600 09
Histamine 2400 0.6

L-lactate 1100 0.7
Putrescine 2200 0.7
tyramine 1250 1
1.2 r
;
0.8
g 0.8
2 0.4
§ 0.2 h
§ _0_Z4c_o aolo 12I00 \J 1600 \* 00
& -0.4 |
o6 L
wavelength{nm)

Figure 3. Correlation coefficient graph of tyramine

& *oh ZAA(R*=0901)E YEY
ot o)
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Figure 4. Relation between VBN value and K value

32 NIRE o83 AMx A= A9 A9

A 712478 EQE 120009 A9 dis] NIR 2324719 A¥dx &3 kitg ol &
glo] e & el F5HAY F5E 1200 F 607 2 sute] ALEER o,
6070 HZFol AL-EEh AREE 921100~ 1600 nm)ol] gk EF el MM ghadel A
FEA BA A9 1200~1299 nme] FM A M F9% d39E Badh

PLS®AM-S $88 AxE o= dejele] R=0988 SEC=1.88 olv 7#Z dolee] R=
0.958, SEP=2.345°]2{t}. Biast 0.49758% vhebytch.

PCREM S £33 A3 29 63 zow, o dojee R*=0989, SEC=1.78°|1, #
% dolele] R?=0963, SEP=2.285°1%1c}h. Biast 0.313723¢] 9t}

Prediction of freshness using NIR and PCR
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Figure 6. Prediction of freshness using PCR
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Figure 7. Executed appearance of program for

measuring and calculating freshness
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