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ABSTRACT

From 400 to 2200 nm with 2 nm interval, an extension fiber optic probe of FOSS
NIRSystem 6500 was used to measure the absorbance of chicken thighs at 5 cm from
the end of Tibia bone. Partial least square regression of Unscrambler software with
dummy regression was applied to establish 9 calibration models under different
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wavelength ranges and criteria with different variables. Using the established models,
the average discrimination rate varies from 76.7 % to 93.3 %. Using 17 variables
(absorbance corresponding to the wavelength) selected by the "stepwisefit" function
of Matlab 7.0, discrimination rates are 100% for the imported frozen-thawed chicken
thighs and 86.7% for the domestic chilled storage chicken thighs. The best average

overall discrimination rate is 93.3%.

Keywords: Near infrared spectroscopy, Chicken thigh, Discrimination rate, Frozen-

thawed
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Table 1 Analyses of variance (ANOVA) on RGB intensities for the domestic
chilled storage and the imported frozen-thawed chicken thighs at
three different detecting positions

L EREAA(R) R EXREM(G) BEEREM(B)
Red intensity Green intensity Blue intensity
BE | Pl | pt | Fekl | pt | Fl | pi
Positions | F-value | p-Value | F-value p-Value F-value p-Value
Ptl 0.264 0.608 0.389 0.534 4.024 0.048
Pt2 17.685 |6.25E-05| 24.083 | 4.20E-06 5.401 0.022
Pt3 10.859 0.001 0.770 0.383 12.776 0.001
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F-Test :

Ratio of mean square for treatment(MST) to mean square for error(MSE) at

completely random experiment, F = MST/ MSE.
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Fig.7 Discriminating 15 domestic chilled storage
and 15 imported frozen-thawed chicken
thighs by PLSR model using 17 variables.
Discrimination rate of domestic chicken
thighs is 86.7% (two of 15 were misclassifi-
ed), and the one of imported chicken thighs
is 100%. The overall discrimination rate is
93.3%

(BRGS0 82 T H%ﬂ}wi9%%’
Hi=. RGB gy %E’B@T Yo E P17 lﬁ?lu E
Bl ST A EF”T}%LI'EJQﬁw‘mpbj{,E
W - R w % 83.3% -
H%ﬂ' 7 fLI'] Stepwisefit 3 1[4 17 {FRggly (W=

’UF”S'%“ ) sl - F) 2 iﬁ@'@‘(?}%’l‘%ﬂ«¢ﬁf

EFEHIA A 15 T L 'h@%%@
TR |1J 15 sl v d E'H 53 I/F'?&L”PEF
P B ﬁ:fl it PLAEE TR 9f 0L Fll}ﬁ » I
* Matlab7.0 fiv Stepwisefit Jsfj= » I') PLSR {3k
S ) 009 SR ) R R
517 (it = EIJ?HALOO 402 ~ 404 ~ 542 ~ 548 ~ 566 ~
724 ~ 726 ~ 1772 ~ 1916 ~ 1918 ~ 1926 ~ 2122 -
2128 ~ 2136 ~ 2192 {1 2196 nm - X f[1 400 - 402 -
404 ~ 542 ~ 548 #1566 nm 53 [P Y pLoA B i 10
B~ SRR AR Sk B AR > 724 F1 726
nm RLITET9E A YRR o — GRRIEE T BT FER
i%iﬂqfh @puﬂr Fre el }%;pm%’ S



PR B ST A G O S T S L VR

&3 B 15 ZEELEMENLRBARER  ETRIREESERET » KEEHE
A9 PLSR B2 5 RAIRIH

Table 3 Discrimination rates of PLSR at different wavelength segments and criteria with

varied variables for 15 domestic chilled storage and 15 imported frozen-thawed

chicken thighs
B o TR K LEEF T | HEHAE | Ao | PHER R
Spectra segments | Wavelength |Variable |# Classified | Classified Average
and (nm) numbers | Pcs= as as discrimination
criteria domestic | imported rate(%)
S
Full spectra 400-2200 900 1 12 13 83.3
TR
Visible spectra 400-750 175 11 8 15 76.7
PRV A SN
Mid-Near infrared 750-1100 175 8 13 15 93.3
LU
Near infrared 1100-2200 550 8 13 12 83.3
e BT L
RGB intensities 3 3 12 5 56.7
° B KB
Mahalanobis distance 208 4 12 12 80.0
C AR AR
Discrimination power 10 9 12 14 86.7
¢ Matlab % % HEFR %
Matlab stepwisefit 17 10 13 15 93.3
—mES
First difference 9 5 11 14 83.3

BB TR AL A B 3 ECR A R EOE B BRI o) 45 R - (RGB intensity:
Regression with Red, Green and Blue intensity, 3 variables in total)

YK FERE T OAE K IERE KA 3 B REk{A & 4 8 0 3£ 208 18 - (Mahalanobis Distance:
Regression with Mahalanobis distance greater than 3, 208 variables in total)

CAE R B T BRAE B HE B KN 2.7 By EE 1A 2 9 B 4 - (Discrimination power:
Regression with discrimination power greater than 2.7, 9 variables in total)

‘Matlab 1% HEFA % © 3 BERRIRIR B S%REE KM 0y Sk 3E 3 17 185 % - (Matlab
stepwisefit: Regression with the Matlab function of “stepwisefit” with default 5% of
significant level, 17 variables in total)

C—PRES L —BENER E R R KN EE L 9% B - (First difference: Regression
with selected wavelength from the first difference spectra, 9 variables in total)

"Pcs : Unscrambler 722 369 £ % % # ° (Pcs: Number of principal component suggested
by Unscrambiler)
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