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ABSTRACT

Near infrared reflectance spectra on pork samples were analyzed and calibrated
for the seven measured pork freshness indexes such as standard plate count, pH
value, free primary amines, extract release volume, and intensities of green, blue,
and red. If the relationship between spectra and the seven measured pork freshness
indexes was established by PLSR model, the calibration line could be used to predict
the pork freshness with the advantages of saving time and zero-polluted environment.

With 90 samples at 30°C and 98 % relative humidity, the predicted allowable
pork storage time is 9.45 hours determined by the fresh limit of 7.5 log CFU/g from
the regression equation of standard plate count. These calibrated lines by PLSR
showed that correlation coefficients between spectra and standard plate count, green
intensity, pH value, and blue intensity were 0.80 (original spectra), 0.77 (original
spectra), 0.71 (first difference spectra) and 0.71 (first difference spectra) respectively.
For free primary amines, extract release volume and red intensity, the correlation
coefficients of calibration lines were 0.61 (second difference spectra), 0.55 (second
difference spectra), and 0.59 (original spectra) respectively. Consequently, the
standard plate count among the above mentioned seven indexes was the best for
predicting pork freshness.

Keywords : Near infrared, Pork freshness, Standard plate count, Free primary
amines, Extract release volume, pH value, the intensity of red, the
intensity of green, the intensity of blue
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Table 1 Average standard plate count, average intensity of green, pH value, average
intensity of blue, primary amines, extract release volume, and average intensity

of red at different time period

8% sl (AM/PM) . ) . .

¥Rl E B 10:00 14:00 18:00 22:00
£ B # (log CFU/g) 5004 | 5.6£06 | 73209 | 85+0.6
Standard plate count

H

pH ik 570£02 | 569402 | 5.74+02 | 5.86+0.26
pH value

FRR R E (ml) 55.6+11.06 | 52.8+12.98 | 50.4+12.87 | 45.3£14.57
Extract release volume

fE & &

?.%ﬂ“ﬂ@& (mgiml) 1.16£0.1 | 1.25+0.13 | 1.3120.13 | 1.35:0.14

rimary amines

b i: g N2

* /]‘lé.‘)og.ﬁ 178.7£6.56 | 178.9£6.16 | 178.0+7.6 | 176.8+£8.31
Average intensity of red

T34 &k &,

FHEEALME 139.746.65 | 138.3£6.36 | 135.1+7.08 | 131.4+7.07
Average intensity of green

T3 8 A

Pk é)ofiﬁ 149.5+4.81 | 144.0+£5.06 | 137.9+6.43 | 137.0+6.95
Average intensity of blue
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Fig.2 The predicted standard plate count by PLSR
model vs. the measured standard plate count
by lab method (y-axis: predicted standard plate
count, log CFU/g; x-axis: standard plate count
by lab method, log CFU/g)
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Table2 The statistical data of average standard plate count, average intensity of green,
pH value, average intensity of blue, primary amines, extract release volume, and
average intensity of red from the original spectra by PLSR model

2

R r SEC SEP
Sitafciﬁfilglgagi[oj(i)t 0.64 0.80 0.79 5.33
Eﬁ iﬁalue 0.27 0.52 0.17 0.40
;ﬁ;ﬁf@%i V(Orlnuln)le 0.05 0.22 10.79 34.67
?’%i%ﬁ%ﬁﬁs Ceagind ) 0.18 0.42 0.11 0.46
;2?:ze%nﬁﬁﬁ of red 0.35 0.59 5:19 36.81
;Fvﬁi—e%ntnﬁzg of green 0.47 0.69 4.49 23.03
el 0.59 0.77 4.52 24.26

Average intensity of blue

xR : 3] % 44 # (Determination Coefficient)

2.1 : A8 R4 % (Correlation Coefficient)

3. SEC : # E4% #4% £ (The Standard Error of Calibration)
4. SEP : 7878/4Z # 18 # (The Standard Error of Prediction )

&3 FIA PLS BNz —RENNEHERIEHERFVMRETHER

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

2

R r SEC SEP
iafﬁglgigigfli)t 0.61 0.78 0.71 3.64
gg ﬁlue 0.51 0.71 0.17 0.43
g?;ﬁflﬁi v(orlnuln)le 0.15 0.39 12.5 31.69
ﬁiﬁﬁgﬁﬁs \amgiml) 0.34 0.58 0.1 0.73
i/i?:;eé{njtziﬁl ofred 0.33 0.57 5.64 32.43
ifjjieé{niii% of green 0.5 0.71 4.49 31.69
i bk v 0.43 0.66 4.48 15.17

Average intensity of blue

3 1 1R #| & 44 3 (Determination Coefficient)

2.1 : 48B4 3 (Correlation Coefficient)

3. SEC : & JE4Z # & # (The Standard Error of Calibration)
4. SEP : F8:8]4% # 1% # (The Standard Error of Prediction )
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Fig.4 The predicted extract release volume by
PLSR model vs. the measured extract release
volume by lab method (y-axis: predicted extract
release volume; x-axis: extract release volume
by lab method)
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Table 4 The statistical data of average standard plate count, average intensity of green,
pH value, average intensity of blue, primary amines, extract release volume,
and average intensity of red from the second difference spectra by PLSR model

R’ r SEC SEP
S%afﬁglgigigiii 0.62 0.79 0.86 6.37
gg \iilue 0.32 0.57 0.14 0.01
;?;ﬁﬁlii V(Orlnuln)le 0.3 0.55 12.45 38.34
gi%jf‘y%ﬁﬁs(mg/ml) 0.37 0.61 0.12 0.56
ii,i?«:;eél‘nﬁiﬁ of red 0.07 0.26 5.44 37.21
i/ie?:zeé;ntilff of green 0.34 0.58 5.09 37.31
TR GARE 0.28 0.53 5.31 21.36

Average intensity of blue

#:1.R: H| % 44 % (Determination Coefficient)
2.1 48 k148 (Correlation Coefficient)
3. SEC : #XiE4Z #4f # (The Standard Error of Calibration)
4. SEP : F8:R]4Z # 1% £ (The Standard Error of Prediction )
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Fig.5 The predicted primary amines by PLSR model
vs. the measured primary amines by lab
method (y-axis: predicted primary amines; x-axis:
primary amines by lab method)
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Fig.6 The predicted average intensity of red by PLSR
model vs. the measured average intensity of
red by machine vision (y-axis: the predicted
average intensity of red; x-axis: average in-
tensity of red by machine vision)
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Fig.7 The predicted average intensity of green by PLSR
model vs. the measured average intensity of
green by machine vision (y-axis: the predicted
average intensity of green; x-axis: average
intensity of green by machine vision)
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Fig.8 The predicted average intensity of blue by PLSR
model vs. the measured average intensity of
blue by machine vision (y-axis: the predicted
average intensity of blue; x-axis: average
intensity of blue by machine vision)
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