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אאא، 
אאא، 

אW 
 א  א  א {   

Warner_Bratzler shear force K  א א א א  
  א ١٠א  ٣}١א 

א ١٠°{אא
 א א אאFkPa Eא

אK 

אאאאאאאא
א٤אאא

 א    א  אא    
 אא  אFMFI Emyofibrillar fragmentation 

indexאאאאאא
אאאFFIEFragmentation Indexא

WHC) Ewater holding capacityא א  { 
אאאאאאאאאK 

אאאאא
אאאאאאאK 

אאאWאא{א،K 
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אW 
א אאא אא אאאא 

{אאאFBroilerEא
אא{אאאאאא

 א אא       Fא،١٩٩٩KE
 א  א אא   א   א 

אאW   ÏΒ uρ 9e≅ ä. tβθ è= à2 ù' s? $ Vϑ ós s9 $ wƒÌ sÛ ] W١٢[K
א  א   א   א א א א 
א  א  א    א   אא א

F،٢٠٠٤KE 

אאאאאאא
א  { אא   א אא  

אאא{א،אאא
אFא،١٩٨٨E{אאאא

אאא
אאאא

 א    א א א  א א א
א   F, 1963PearsonEאא  א 

אאאא?
 אF, 1989SwatlandKEאא 

אאאאא
 א Shearing value {    א    

Warner_BratzlerFHonikel, 1998 KE  Shackelford et al. (1999)
אאWarner_Bratzler Shear forceאא 
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אא  א  א K א  א א  
אאאאFBoleman et al., 1997Eאא

אאאWarner_Bratzler٨٨}٠
FLyon and Lyon,1991 Eאא  ،  Safari et al.(2001)

אאאאאא
אK 

א   א א       
    א   א  K

א א ?א א א ،א 
 אאFא א א  Eא  אF 

אא{אאאאEאF
א א،   א א א  Eא

Fא{א،אאאאEK 

אאאW 
א  א אWא    אא   א

אFRoss308 E ٤ 
אKאא٤°אא

אאאאK? 

אWאאאאא
א٩٠°٢٠،

א٤°٢٤،אא
٣}١١٠אאאFYoung 

and Lyon, 1997KE٢٥אאאK 
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 א א  W     א א א 
א F١}٢}٣ Eאא   אא א   Lא 

א א אאא
אאKאאאאאWא

אא٦٨٠C٣٥٠C٢٥٠א٤אאא
 א F32st E  ٣٠٠C٢٨٠C١٦٥ { א א א

א  {א  א   ٧}٠{א א
א א א  א א א{ ٤LK

א  א א  א א א
אא א אא א א  א

אא {אא{  א אא
Fsst54E٢٥١٥٠٦٠
٢C٢٥{א٢٥٠LKאא

אאFsst52E٤א
א{١٠٠אL٢K 

א W  א  אא א א א  
אא،אאא

אא   א  אא  א  
  אא א א    {

אאאאאאאאא
א  א א  ?א   אא א 

אא١٠א°،אא
אאאאאא

אאFKPaE{א 
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 א    א   א  
 א  א   א    א א 

 א אא K א אא FL٢ E  
א אאאא

אK 
X = (A-36.28) x 14.5 x 11.33 

  X Z א א FKE {A Z א  אFkPaE{ 36.28Z
אא Fא א א

אE{14.5ZאFL٢E{11.33 Zאא אא
אאא٢אK 

 
            F١WEאFא١W٥E 

١E،א٢E،אא٣E،א٤אE،א٥אEא
،אא٦E،א٧E،٨E،א

٩E،א١٠E،א١١אE،אא١٢Eאא
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١٣E،א١٤E،א١٥E،א١٧E،١٨אE،١٩E
א،٢٠E،٢٦EK  

 
F٢ JEא 

١E،א١٥E،א١٨E،א٢٥אEאא  
 

 
F٢ JEא 

١٠E،א١٢אE،אא١٤E،א١٥E،א١٧Eא
١٨Eאא،١٩Eא  

 
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 

 
FE 

 

 
FE 

F٣ J{Eאא 
 
 
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א א אאW א   אא
אאאK

א    אmyofibrillar fragmentation indexFMFIE
Culler et al. (1978)אאא،

  א א DenHertog-Meischke  et al.(1997) א
  et al.(1973)Cross Hill (1966) א     
אאKאet al. (1980)Davisאא 

Fragmentation IndexFFIE،אater holding capacity
FWHCEאאF1998EStasiak andDolatowskiאא

 אJeremiah and Martin (1977)אא  {א
אאאאאאet al. (1978) Caporaso،

אאאא
אאאא

אאאW JאFW٧Zא{١Z
E {אF W٧Zא {١Zא E{אאF W٧Zא { 

١ZאEאאFW٧Zא?{١ZאKEאא
א א    ٥א  א א  א 

א{אאאאאא
אK 

אאWאאאא  SAS (2001) 

אאאאאאא
אאאאאא،

אאאאאאא
אאSAS (2001)W 
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W 
XZ،אYZאא 

אאW 
אאאאW 

 א  א א F١ E  אא   א 
אאFMFIEאאאא

א א א  א K א  א 
 FP<0.05E א  א   א     ٢٢}١

א٧٨}٥אאאא
אאאאאא

 אא     א א  
אFWangen and Shala, 1968KE

אאאאLyon and Lyon (1990)
אאאאאא٥}٣ J٥}٦

Warner-BratzlerאאK 

    א א   F ?٤٢}٨٠E٪ 
 א א  F٩٢}٦٤ E٪ א א  F ١ E 

אאאא،אא
א  א אאאאא   א

אFOuali,1990E، א א  ?  א 
Kאא F٧٣}٧١L E אא א
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   א א     א   
אFActon,1972E

אאF٥٢}٦٣LEאאא א
א K א א   א   Kא 

א  א א  א א  א   א
 א  א א    א  א  

   א  א  א  א  
אאFDawson et al.,1991KE

אאF٢٤}٣LEאאא
א  א F١٠}١L Eא   א K

אאאאאKא
אאאאאא

אאאאK 

אאאאW 
אF٢EFP<0.05Eאא

אאאאKF٧٧}٥٠E٪
אFWHCEאאF٢١}٣٩E٪א

אאאאאא
א   א א  א א א א  א

אאאF{٢٠٠٤KEאאF(FI
אא אא אאא 

אאאאא
אא   א א א  K   

 א אF٧٥}٢٣١ E אF٥٠}٤٥E {א א   



)                     م٢٠٠٨(هـ ١٤٢٩  -الثانيالعدد  - التاسعالمجلد )        الأساسية والتطبيقيةالعلوم (مجلة العلمية لجامعة الملك فيصل ال
  
 

٢٩  

אא٥}٤٥א٤٩
 א א א   א  א אא Kא 

א א א א     א  
 אאFDavis et al.,1980KE א א    

 א א   FCross et al.,1972E،א אא  
אאאאאF{١٩٨٣KE

 א א  א א   אF٣٩}٥١E 
אאאF٥٥}٧٢Eאא

 אK א א   ?  א    
אאאאK 

אאאאW 
 F٣ E  FP<0.05Eאא 

אאאאאאאאא
אאאאאKא

FP<0.05EF٥}٥٥}٤EF٥}٦٣}٥Eא
 אF٨}٦  ٧}٥E א אאF٥}٦  ٥}٥ E א 

אא א} ?אאא
א א א  א א א א    א

  א א    א א  ٦}٦٩}٥  
א  אא  א  אא  א א א א 

א  א  א א א   
אאאאא
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  ٣٠

אא  א א FNakamura et al., 1975  and 

Schreurs et al.,1995 KE 
אF٤EאאFP<0.01E

א?אאMFI אא
א J٩٠}٠{ J٩٧}٠٩٦}٠א J٩٧}٠{ J

٩٨}٠ ٩٣}٠א א  א א  אא  K  
אאאאא

אא٩٦}٠٩٢}٠אאKא
 א?א   א  א א אא  J٨٥}٠

 J٩٠}٠א–٩٢}٠ J٩٠}٠אאאK
אאאאאאאאא
אאאאא

אא אאא Kאא
אא א    א א   א  א

אאKאאאאאK
אLyon and Lyon (1991)א

אאא Warner_Bratzler  ٨٨}٠K
 Safari et al.(2001)    א  א   א

 א  א  א K? א Ccine et al. (2003) 
אא   א  א  J٦١}٠ {אא א 

א J٤٩}٠{אאא J٦٠}٠אא J٥٦}٠א 
א    אא   Warner_Bratzler  א  

א אא א  א אא  א   
 א א   א א א אא٣٧}٢٤}٣٦}٣١ ٪אא K
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 Ruiz de Huidobro et al.(2005) Texture Profile Analysis  
 ?אאאא٨٠}٢٥א٪

אWarner_Bratzler א٨٢}٢٩א K٪ 
?אאאאאא

אאא
אא אאא}  א

אאאא
אאFHansen et al.,2004KE 

אאאאא
  אא א   א   א 

אאאאאאא
 א א א   FP<0.01 Eא אא   א

אאאאאאאא
אKאאאא

אאאאאאK 
אF١E 

אאאאאא 
אאאא 

אא א אא 
אFKE ٢٢}١ א٧٨}٥ 

אאE٪F ٤٢}٨٠٩٢}٦٤ א 
אאFLE ٧٣}٧١٥٢}٦٣ א 

אFLE ١}١ ٢٤}٣א 
אאאאFP<0.05EK 
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אF٢E 
אאאאא 

אאא 
אא א אא 

אFKE ٢٢}١ ٧٨}٥א 
אE٪F ٧٧}٥٠٢١}٣٩ א 

אא ٥}١٤٤ ٧٥}٢٣١א 
אאFE ٥٠}٤٥ א٠٠}٤٩ 

אאFE ٣٩}٥١ א ٥٥}٧٢ 
אאאאFP<0.05E 

אF٣E 
אאאאאאK 

א אא
אא
א

אא
א

א
א 

א
FKE

א א ٥}٥ א ٥}٦ א ٨}٦ א ٥}٦ א ٦}٦ ٢٢}١ 
אא٥}٤ ٣}٥ ٧}٥  ٥}٥  ٩}٥  ٧٨}٥א 

אאאאאאF(P<0.05K 
אF٤E 

אאאאאK 
אא 

א 
א 
א 

א 
אא
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FGGP<0.01E 
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Performance Evaluation of an Equipment Developed to 

Measure Poultry Meat Tenderness: a comparison between 
Chemical,Physical and Sensing Method 

Abdulrazzak A.Jasim,  Amera M.S. Al-Rubeii,  Muddaffer K.Abdulla 
Agriculture College, Baghdad University 

Baghdad, Iraq 
Abstract: 

An equipment similar to Warner_Bratzler shear force device was 
developed to measure poultry meat tenderness .It measures meat sample strips 
(10*1.3 cm cross_section) shear force with stainless steel blade at shear angles 
10° .This blade moves by hydraulic pressure on longitudinal axis of the meat 
sample and the shear force was reported as kPa on gradation scale.  

Two types of poultry meat were used : thigh muscles of a 4 week old 
broiler and thigh muscles of one year old layer chickens were used to show 
the comparative effects in meat tenderness ,and the measurement accuracy of 
the device.The shear forces were compared with chemical measurements  
(myofibrillar fragmentation index (MFI),protein solubility of myofibrillar and 
collagen containte) , physical measurements ( fragmentation index (FI),water 
holding capacity and fiber diameter) and sensory evaluation (flavour, 
juiciness, tenderness and overall acceptance). 

The measured shear forces correlate strongly with the chemical,physical 
and sensing tests. 

 
Keywords:  The device used to measure meat tenderness, poultry meat,     

chemical,physical and sensing tests 


