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Rapid and Nondestructive Identification of Chicken Breeds by Near Infrared Spectroscopy
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Abstract: Totally 40 chicken breast muscle samples from AA broiler chicken, Jinghai yellow chicken and Langshan chicken

were subjected to near infrared (NIR) analysis. Chicken meat slice and meat emulsion were scanned with a portable

NIR spectrometer (1 000-2 500 nm), respectively and then analyzed for color, protein, fat and moisture. A total of 90

chicken samples were selected as modeling sets. Breeds identification models of chicken meat slice and meat emulsion

were established using partial least squares discriminant analysis (PLS-DA). The established models showed 100% and

97.7% accuracy for discriminating calibration set and validation set and 90% accuracy for the remaining 30 chicken

samples, respectively.

Key words: chicken breeds; near infrared spectroscopy; rapid and nondestructive identification

HE5r25: S805
doi:10.7506/spkx1002-6630-201516027

R PR — EL AR N i o R K A 2 — . RS
T 20124F R E RS LR IR ) 1137075t St A S
TN A . B R R AN P B R P RE RO A

100 FREA BN, GERANSRR. MO FORIE B RS, AR5
Toft YR8 PRI AE VAT it B AR R SR, B0 A S A
SRR, KA MR G EBOVL AMTRIR
X7y, B CAB ORI AT AR P T fE
W5E 55 F B RIS A, (B R SRR
K ARSEHES B T X A S AR DR S50 . 9 T PR — ik
R DAY it o R R ORI 7 R (KA R X X8 PR i AT 4
HIAEH HEL

WAL AN — R B PRI TE B T AR I 4

WERPRED: A

WekE H . 2015-02-11

VERS: 1002-6630 (2015) 16-0148-05

AR, FAEAR = i e B A A 43 A O THAS B 1T R
o EPI SRR IN 2 BT I, 3T 21 AR AN T e Dy th
HF A S sy, g A i, BRI K RE W
BRI R TR R R e b, T
HL R T b B2 T PR e RSO0, T S A [
FHPL ARREFHZENO, ANRERY REEA A, 2
2 I FH T AT A 0l A St X P it A AT PR I 4
MEF A IRIE . 7 RetRadE . AERR . oA
[5] b P A R, A AT R 3 AT A0 G HE R 4 ) 3 Y
T3 ANASTE A PUFE S DGR B, 45 S Wi 3k
)5 5341 (partial least squares discriminant analysis,
PLS-DA) V%, B FEIT £ A0t i 43 A PR 4 70 3 A it o
R RIAT 1

HETH . [HERHEELT (2012DFA31140) 5 AudtEAml Cfolk) BHIFET (201303083) ; AlkHE “o48” EAiHIH (2011-G5)
fEE . 284 (1985—) , %, FiLWHFiAE, A& ™ Mfi =% 4. E-mail: ghabcd.happy@163.com
SEGEER: BRiE (1976—) , L&, WtHR, M, AT FNE SR %4 . E-mail: txycaas@126.com



XK 53D S5

~ DD

il =

2015, Vol.36, No.16 149

1 MHS5HEk

L1 MR

AR EVLIA R T, AR EREE AN (X4AA
PIRS) U EOS AR LX) 540 MRS AFEA, 3955
T ERR SR, BGLFEMRSAA,  S R ET 0 RN 4G g
I, AARYSR B 1RGN IREY, sk H
W RO BV A FTA PR A R 0 XS %, RISk E
WIS (AT . FEERTE—20 CHAIF T igfFigki.

1.2 &5 E%

SupNIR-1550iE 4T 4 i 4 RARE A A
Kjeltec™230081 7 & &1 Soxtec ™2050/g i Ml 5 {X
FFFEFossA]; GM2000TF &4 % [E Retsch A A .

1.3 ik
1.3.1  hiERAE

KFERIEO~4 CHM TME24 h, BRAEMLET
Fn 30 ho NI L ARG T A5 F 0T 3G PR PR HR A A
BEREAT S, G PP BEf2 AE2 000 r/minff) 5 1 T Xf
X PR RE S HEAT R S AR B . D AT, AR R ek AT
W fFAMTARG, REMBHINRS 4, KK
1 000~2 500 nm, Zr#% 10 nm, {X&-FHHEHRE
30 Ik, BEJSHEATE S, AR E A3 R, B
3 R BB AR AR 61 .

132 FEAIE
1321 Bl (L=, a*=fb*) [lE

97 R €8 25 11X PR PRI R R THT 3 AN AN [ A B 52 3 4
L#, a*FIb*{H, BOFH. BN E FT 75 20 B 2 o AT
FIAREE,  SRAT AR 7~ — I & 5 Ao
1322 EEF. MHBENFIK S E & E

1% GB/T 9695.11—2008 (A5 AHIM: B&E
£ L GBIT 9695.7—2008 (P15 I &
MY "HIGBIT 9695.15—2008 (A5 AIHIG: K&
Mgy U R i BN B P RE AR (KB R R AT K
ERATIE -

133 ikt

RLFSAS/PC (8.0) HAEXF3 AN i Flx AR fit )
H (L*. a*. b*) A TBHIFIK 520 e Eitk
YA ER BERLE. et Binak s, MA
Unscrambler (version 9.8, CAMO) [{JPLS-DAXI3 4™ Fh
R A AT 4250 o

PLS-DAVEPLSH— A2 fk, EREIANE “ IR
B ORENAR, FIHPLSIAE Y “BHIAAR” Y5

o~
=

A

A~
=]

]

St

AFFXI A TSR, SRS bR« AR T
HR/ANFEREM IS . ABFFR B, 3 A
FIXSRGEE, 2 TEL. 2f13 (fRRAARRY, 248
Ry, BRI (ENREHIENSEE, R
FA i $5 /> 3 [ VA 43 R e N7 S A AR, DU TR AR )
TERKR . ZHKAFS TIRIRZE (root mean square error
of cross validation, RMSECV) FIilI¥) iR 1% Z (root
mean square error of prediction, RMSEP) 3 MEARITAN 1
R E RS BE AT TINS5 . W TNMEEAARIRS . 30
EXG R FIR T (1. 2R13) £0.507EH Py, T
W T AER . —RRBK, RMSECVAIRMSEP#/),
TR FE

2 ZR5s

2.1 3RS R 5E 4

K1 IN@MGREEE (L*, o, b*) . AR, HIENM
K-S RIS ER

Tablel Statistics of color (L*, ¢* and b*), protein, fat and moisture
contents in three breeds of chicken
Eiz2an fb Al BME RKME CPHME AadEmE
AARITY 48.90 58.81 53.90° 2.61
L* iy YL 50.68 6329  58.17° 2.62
TRl 46.00 60.68  54.70° 3.16
AARRY 1.09 6.45 3.34° 1.07
a* Y 1.82 5.59 3.38" 0.99
TRl 1.36 13.29 4.83 2.18
AARY 5.77 13.29 9.55 1.65
b T 5.19 16.07 9.55" 2.13
PR3 4.20 14.03 8.73" 2.40
B AAPIRY 2337 2624 24.91° 0.67
%g/@z G 2227 26.53  24.68" 0.88
) Tl 2435 2619 2539  0.39
: AAKIRS 0.22 1.71 1.01° 0.33
e & g - b
/% iy YL 0.64 2.25 1.23 0.37
TR 0.89 2.30 1.55° 0.37
N AARRS 69.92 7457  72.88" 0.97
%ﬁ;\; RS 67.22 7419  72.54° 1.34
ARl 66.70 73.80  72.41° 1.10
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Fig.1  Average spectrum of chicken meat slice
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Fig.2  Average spectrum of chicken meat emulsion
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Fig.3  Average spectrum (first-order derivative) of chicken meat slice

(principal component analysis, PCA)
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Fig.5 3D scatter plot of scores corresponding to the first three

principal components calculated using the first-order derivative average

spectra for chicken meat slice
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Fig.6 3D scatter plot of scores corresponding to the first three
principal components calculated using the first-order derivative average

spectra for chicken meat emulsion
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Table2 Effects of different spectral pretreatment methods on modeling
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it L T T T
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Fig.7  Distribution of the true and predicted values for the prediction

clusters from chicken meat slice
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Fig.8  Distribution of the true and predicted values for the prediction

clusters from chicken meat emulsion
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