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Abstract



Near infrared reflectance spectra on pork samples were calibrated for the pork
freshness by analyzing standard plate count, pH value, free primary amines, extract release
volume, and major colors of green, blue, and red. If the relationship between spectra and lab
analysis was established by PLSR model. The calibration line could detect the freshness of .
pork within 10 minutes with the advantages of high speed and zero-polluted environment.

The calibration lines showed that correlation coefficients between spectra and standard
plate count, green value, pH value, and blue value were 0.80 ~ 0.77 -~ 0.71 and 0.71
respectively. For free primary amines, extract release volume and red value, the correlation
coefficients of calibration lines were 0.61 ~0.55 ~ and 0.59 respectively. Consequently, the
standard plate count was the best index for detecting pork freshness at 30 °C and 98 %
relative humidity. ,

Key words : Near Infrared, Pork Freshness, Standard Plate Count, Free Primary Amines,
Extract Release Volume , pH value, Red Value ,Green Value, Blue Value
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Fig. 1 Standard plate count with changing storage time (Y-axis: Standard plate count, log
CFU/g; X-axis: storage time, hr)
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Fig. 2 Predicted standard plate count by PLSR model(Y-axis: Predicted
standard plate count Jog CFU/g; X-axis: standard plate count by lab
method, log CFU/g) '
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Fig. 3 Predicted pH value by PLSR model(Y-axis: Predicted pH value;
X-axis: pH value by lab method)
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Fig. 4 Predicted extract release volume by PLSR model(Y-axis:

Predicted extract release volume; X-axis: extract release volume
by lab method)
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Fig. 5 Predicted primary amines by PLSR model(Y-axis: Predicted primary amines; X-axis:
primary amines by lab method)
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Fig. 6 Predicted red value by PLSR model(Y-axis: Predicted red value; X-axis: red value by
lab method)
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Fig. 7 Predicted green value by PLSR model(Y-axis: Predicted green value; X-axis: green
value by lab method)
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Fig. 8 Predicted blue value by PLSR model(Y-axis: Predicted blue value; X-axis: blue value
by lab method)




£ 1.5TERER GHTEE R ER BRI I9E
Table 1 Average standard plate count, green value, pH value, blue value, primary amines,
extract release volume, and red value at different time period

A

(AM/PM)

RHIRIEE 10:00 14:00 18:00 22:00

4 Hi8 (log CFU/g) '

Standard plate count 5.0t 04 56t 06 7309 8.5t 0.6
pH {8
pH value 570t 02 569t 02 574+ 02 586t 0.26
IR E (ml)

Extract release volume 55.6+ 11.06 52.8%+ 12.98 50.4+ 12.87 45.3% 14.57
REERBEIRE (mg/ml) _ S
Primary amines 1.16x 0.1  1.25% 0.13 1.31x 0.13 1.35% 0.14
KL Rl
Average red value 1787+ 6.56 178.9% 6.16 178.0+ 7.6 176.8t 8.31
PR OTIEREE
Average green value 139.7f 6.65 138.3% 6.36 135.1% 7.08 131.4% 7.07
EafEpEEE S ’
Average blue value 149.51 4.81 144.0f 5.06 137.9%f 643 137.0t 6.95

16




7% 2 ¢ [FUA GRS A IE TR AR
Table2 The statistical data of average standard plate count, green value, pH value,blue value,
primary amines, extract release volume, and red value from original spectra by PLSR

R? r SEC SEP
4B B4( log CFU/g)
Standard plate count 0.64 0.800 0.79 5.33
pH {#&
pH value 0.27 0.520 0.17 0.40
ZFIRGARE (ml) '
Extract release volume 0.05 0.224 10.79 34.67
IEEREEIRE (mg/ml) '
Primary amines 0.18 0.424 011 0.46
ARGRS S| |
Average red value 0.35 0.592 5.19 36.81
B EE
Average green value 0.47 0.686 4.49 23.03
EargE
Average blue value 0.59 0.768 452 24.26

gk 1R’ : ZEEEHZEB(Determination Coefficient)
2r  FHRR{AB(Correlation Coefficient)
3.SEC : #IE#I¥{R7= (The Standard Error of Calibration )
4.SEP : FHHIE¥E)RZ= (The Standard Error of Prediction )

17
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Table3 The statistical data of average standard plate count, green value, pH value ,blue value,
primary amines, extract release volume, and red value from the first difference spectra by

PLSR

R’ r SEC SEP

4 B8 log CFU/g)

Standard plate count 061 0.78 0.71 3.64
pH f

pH value 051 0.71 0.17 - 043
EHPGEARE (ml) ' .
Extract release volume 0.15 0.39 125 . 31.69
REERERRE (mg/ml) I T

Primary amines 0.34 058 01 073
ARERS S

Average red value 0.33 0.57 5.64 3243
R EE

Average green value 0.5 0.71 449 31.69
EariE |

Average blue value 043 0.66 448 15.17

ik 1LR*: ZE;EEZB(Determination Coefficient)t
2r : tHRR{EBi(Correlation Coefficient). . ..  —o -
3.8EC : HIER¥E{R#= (The Standard Error of Cahbratlon)
4.SEP : THHE¥E(RZ (The Standard Error of Prediction)

18
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Table 4 The statistical data of average standard plate count, green value, pH value ,blue value,
primary amines, extract release volume, and red value from the second difference spectra by

PLSR

R’ r SEC SEP
4 BB(log CFU/R)
Standard plate count 0.62 0.79 0.86 6.37
pH &
pH value 0.32 0.57 0.14 0.01
KA E (ml)
Extract release volume 0.3 0.55 12.45 38.34
fEERBERE (mg/ml) '
Primary amines ' 0.37 0.61 0.12 0.56
FARERS
Average red value 0.07 0.26 544 37.21
M EOTIIE
Average green value 0.34 0.58 5.09 37.31
EaryiE -
Average blue value 0.28 0.53 5.31 21.36

3k 1R : ZEERRARB(Determination Coefficient)
2r : 1HER{RB(Correlation Coefficient)
3.5EC : #IFEE¥E{E7= (The Standard Error of Calibration)
4.SEP : FEHIEXE(RZE (The Standard Error of Prediction )

F. 3

o

AHFEREEI GRS NSCI1-2313-B-002-344 375, FFlLsES -

7N B3R

L EHEZ- 200 0 - T EEARE 2 B 1R R R R A - R

BARERTHAT -
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