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ABSTRACT: Objective To explore the differences in the quality characteristics of raw wooden meat (WB) and
objective detection methods. Methods Fillet weight was determined and compression force (CF) of cranial region
were conducted using Probe and TA-25 respectively, then shear values(MORSF, MORSE and PC-MORS)were
measured. Results Fillet weight, CF Probe, CF TA-25, MORSF, MORSE, PC-MORS were increased with the
increase of WB category, 2 kinds of hardness probes could be used to detect the hardness of chicken breast. Raw
breast texture analysis was useful in distinguishing WB, and PC-MORS could be a good characteristic feature to

describe inner muscle texture in raw fillets associated with woody condition. There were different degrees of
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correlation among the meat quality traits, and fillet weight, CF Probe, MORSE, PC-MORS were extremely

significant correlated to WB score. The overall recognition accuracy rate of the developed BP neural network model

was 90.6%. Conclusion The characteristic parameters of hardness test method and texture analysis are determined,

and the evaluation model of lignification grade is studied. The research results can provide a theoretical support for

the development of on-line detection and grading device of ligneous chicken breast.

KEY WORDS: woody breast; raw meat quality; compression force; shearing; back-propagation neural network;

classification
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Fig.1 Normal breast fillet (A) and woody breast fillet (B)
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Table 1

Various scoring system of woody breast fillets

2 2450 (2-point system)

3 2 5{(3-point system)

4 %58 (4-point system)

1E % (normal)
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A5 A (woody breast) 05 B PR A 22 TR

AN TR B A M T Mgk, LN PR S e RS,

A8 AR LSRR, 20 E TS
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1 # (normal)— 38 Jifg A 2 AR+ 43 22 4Kk, b
FVW AN, FER LR, AT
i 2R N
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FPORERS A —E M N IR, ERHER L]
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A A O M PR T DL i
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Ui FARTE N

T (mild)—9 g A RE RSB ELZE D, 1
JFCTIE 8 X S T SRR 2 T 2 fh el 7

1 (moderate)——A F 3= HLAE Hh /e THE

X3, RS DX A T X S e A, Wi AE T
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DR
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Fig.2 Location of MORS shear on raw breast fillets
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Table 2 Fillet weight, compression force of breast fillet with different woody category

WB %:4%(n=30/41)

IR 22
NORM MOD SEV P{H
Hit/g 388.60° 457.86 507.63* 96.37 <0.0001
CF Probe/N 5.47%Y 12.11%¥ 21.47%Y 2.97 <0.0001
CF TA-25/N 16.92¢* 29.01%* 42.38>* 6.83 <0.0001
GIFPRER 22 422 5.35 6.59
P{H <0.0001 <0.0001 <0.0001

{E: EARTEEa, b, ¢ fRHETIA WB SR T2 B 225, EART R x, y TR R B EEAS I RSk AEARTR] WB 5540 T X Lo &2 251k
e, i P<0.05 RUIFAE B EVEZE SR, P<0.0001 RN BH 2R
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Pl 3 Probe #4¢k A RERE AN U EL 15 WB S5 R [R5 I 4G 25 2
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Fig.3 Test results of extrusion pressure between hardness test times
of Probe and WB level (n=30)
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Fig.4 Test results of extrusion pressure between hardness test times
of TA-25 probe and WB level (n=30)
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Fig.5 Compression locations of Probe (A) and TA-25 (B)
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g#% MORSF 5 MORSE #% . #H5¢, MORSE 5 PC-MORS
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Table 3 Shear values of breast fillet with different woody category

WB %4 (n=30/41)

S8 NORM MOD SEV PRI P i
MORSF/N 8.13¢ 9.18° 10.14° 0.53 <0.0001
MORSE/(N.mm) 88.26° 104.55° 119.04° 2.14 <0.0001
PC-MORS 7.26° 10.33 15.94° 0.55 <0.0001

T EARSEE a, b, ¢ 18RI A R WB SEZ00 H 2t B3P 22 5, Hirp P<0.05 RIIFALE B % M 22 5, P<0.0001 FRBHAEFEMR 1. 25 22 5%
F4 ERRMERZERESRRUFRZBEXEDH

Table 4 Correlation coefficients among breast weight, compression force and shear

AHOGE Hi CF Probe CF TA-25 MORSF MORSE PC-MORS
HE 1.00
CF Probe 0.64" 1.00
CF TA-25 0.66" 0.78"" 1.00
MORSF 0.58" 0.54 0.51" 1.00
MORSE 0.62" 0.68" 0.63" 0.77"" 1.00
PC-MORS 0.69" 0.71"" 0.68" 0.62" 0.80""" 1.00
WB &4 0.74™" 0.78™" 0.74" 0.68" 0.71" 0.79™"

R B (P<0.05); TR R T B A IE(P<0.01); RN AR R AR E (P<0.0001)
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Az R SBURS I PR RE AL 43 Gl SR AR 22 AR

&5 BP HEMEEBHFIELER

Table 5 Accuracy rates of WB classification using BP neural network
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NORM 20 19 1 0 95
IR MOD 20 1 16 3 80 85
SEV 20 0 4 16 80
NORM 10 8 2 0 80
SIS MOD 10 2 7 1 70 70
SEV 10 0 4 6 60
EH A PN
EHR 20 19 1 95
pII[EzR S 96.3
NG 40 1 39 97.5
EH R 10 8 2 80 85
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AJFA 20 2 18 90
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