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▬fi♩꜡♄◒◦ꜛfi 
 
 
 
 
 

 
PIC─ⱳכ◒◒○ꜞ♥▫Ⱪꜟכⱪꜞfi♩│⁸ ─ ◘ⱪꜝ▬♅▼כfi⅜ ≢ ─ ╩ ∆╢

↓≤╩ ∆╢√╘⌐1996 ⌐ ⌐ ↕╣╕⇔√⁹ ≤│ ⌂╙─≢⁸ ⁸ ⅔╟┘ ≢─

⌂≥ ─ ⌐ ╩ ⅎ╢∆═≡─ ╩ ⇔⁸ ⅔╟┘ ( GxE)╩ ⇔≡

∆╢↓≤⅜ ≢∆⁹PIC ≢│⁸ 25 ⌐╦√∫≡⁸ ⌐ ≠⅝⁸ ⌐ ╩ ≡√↓─

⌂●▬♪╩ ⌐ ⇔⁸PIC ⅜ ─ ⌐ ⌐ ╩ ≢⅝╢╟℮⌐⇔≡™╕∆⁹ 

 

PIC Ɫfi♪Ⱪ♇◒│⁸ ─ ╩ ⌐ ∆╢√╘⌐ ↕╣√╙─≤⌂∫≡™╕∆⁹ ─ ⌐

∆╢ ─ ⌂ ≤⁸∕╣╩ ∆╢√╘─ ⌂ ╩ ⇔≡™╕∆⁹↓↓≢ ℮ ≤│⁸

╡⁸ ⁸⅔╟┘ ─ ╖ ╦∑≤⇔≡ ↕╣╕∆⁹ ⌂ ⌐│⁸ pH≤pH ⁸ ה

≤ ╕╡⁸ ⁸ ─ ⌂≥⅜№╡╕∆⁹↓─Ɫfi♪Ⱪ♇◒≢│⁸ ≤ ─ ⌐

⇔≡│ ╡ ∫≡™╕∑╪⁹ ⌂ ≤ ─ꜞ☻♩│⁸ ─ ⌐ ⇔≡™╕∆⁹ 

 

PIC │⁸ ╣√ Ɽⱨ◊כⱴfi☻─ ⁸ ה ⌐ ∆╢ ⱪ꜡◓ꜝⱶ⅔╟┘ ∆╢

╩☻ⱦכ◘ ∂≡⁸ ─ ─ ⌐ ╡ ╪≢™╕∆⁹↕╠⌐⁸PIC─ ⱪ꜡◓ꜝⱶ│⁸

ⱪꜝ▬ⱴꜟ◌♇♩⅔╟┘◘Ⱪⱪꜝ▬ⱴꜟ◌♇♩─ ╡╛ ⁸ ⌂≥⁸ ─ ⌐ ╩ ™

≡™╕∆⁹↓╣╠─ⱪ꜡◓ꜝⱶ│50 ─ ⅜№╡╕∆⁹ 

 

PIC │⁸ ╣√ ⱪ꜡◓ꜝⱶ⁸ ⱶ◦☻♥ⱶ⌂≥⁸כ□ⱨ♩כꜞ◄⁸ ╩ ⌂ ╡

™ ≢ ≢⅝╢╟℮ ╩ ↑≡™╕∆⁹ⱪꜝ▬ⱴꜟ◌♇♩≤ ⌐ ∆╢PIC ─ ⱪ꜡◓ꜝⱶ⌐

∆╢ ⌐≈™≡│⁸PIC ⅔⌐ⱶכ♅ ™ ╦∑ↄ∞↕™⁹ 
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☿◒◦ꜛfi 1 

 
 
 
 

 
│⁸ ─ ╩ ∆╢ ≢ ⌂ ≢∆⁹ ─

│⁸ ─ ⌂ ⅛╠⁸ ─ ─ ⌐╕≢ ┘╕∆⁹

─ │⁸ ─ ⌐╙ ≢ ↕╣≡™╕∆⁹ 

↓╣╠─ │⁸ ╩ ∆╢ ⌐≤∫≡ ╙ ╩╙√╠∆╟℮⌐ ⅎ╠╣≡™╕∆⁹ ↄ─ ≢│⁸

─ ⌐ ⇔⌂↑╣┌⌂╠⌂™ ≤ ─ ╩ ↑≡™╕∆⁹ ≢│⁸

⅜ ─ ╛ ╩ ⇔ ⇔≡™╕∆⁹ 

 

─ ⅜ ↕╣╢≤⁸∕─ ─ ╩ ∆╢ ╙ ↕╣╕∆⁹ │⁸

⌐╟∫≡ ⅜ ╘╠╣≡™╢ ≢╙⁸ ↔≤⌐ ⌂╢↓≤⅜№╡╕∆⁹ ╙ ─№╢ⱪꜝ▬ⱴꜟ◌

♇♩╩ ⌐⇔≡™╢↓≤⅜ ↄ⁸ ⅜ ╙ ⅜№╢⅛│ ⌐╟∫≡ ⅝ↄ ⌂╢↓≤⅜№╢√╘≢∆⁹

╕√⁸ ⌐╟∫≡│⁸∕─ ≢ ⌂ⱪꜝ▬ⱴꜟ◌♇♩─ ╩╟╡ ╘╢√╘⌐ ─◌♇♩ ╩

ⅎ≡™╢ ╙№╡╕∆⁹ 

 

↓─☿◒◦ꜛfi≢│⁸ ╛ ⁸ⱪꜝ▬ⱴꜟ◌♇♩⁸ ╡⌂≥⁸ ─ ⌐≈™≡ ⇔

ↄ ⇔╕∆⁹ 
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1.1   ─  

─ │⁸ ⌐╟∫≡⁸↕╠⌐│ ─ ⌐╟∫≡ ⌂╢ ⅜№╡╕∆⁹↓─◘Ⱪ☿◒

◦ꜛfi≢│⁸ ─ ⌐ ↕╣╢ ₁⌂ ≤ ⌐≈™≡ ╡ →╕∆⁹ 

 

╩ ∆╢ ⌂ ⌐│⁸ ─╟℮⌂╙─⅜№╡╕∆⁹:  
1.  ⅔╟┘(╕√│)ⱪꜝ▬ⱴꜟ◌♇♩─  
2.  ⅔╟┘(╕√│)ⱪꜝ▬ⱴꜟ◌♇♩─  
3.  ╡ ┘♩ꜞⱵfi◓꜡☻ 

 

↓╣╠─ ⌐│⁸ ⌂ ( ⌂≥)⌐╟╢╙─№╣┌⁸ ─╟℮⌐ ⌂ ⌐ ≠™≡

↕╣╢╙─╙№╡╕∆⁹ 

 

─◘Ⱪ☿◒◦ꜛfi≢│⁸ ─ ╩ ∆╢ 5 ≈─ ─ ╩ ⇔╕∆⁹ 

 

1.1.1  ─ ─  

 
 
⌐╟╡⁸ ₁⌂ ╩ ∆╢↓≤⅜≢⅝╕∆⁹↓╣╠─ ─ ⌐│ ─ ╩ ≢

⅝╢╙─╙№╣┌⁸ ⌐─╖ ≢⅝╢╙─╙№╡╕∆⁹ 

1.  ⱪꜝ▬ⱴꜟ◌♇♩  
a.  ─ ≢ ╙ ╣≡™╕∆⁹ 
b.  ⱪꜝ▬ⱴꜟ◌♇♩╩ ⇔≡ ↕╣╕∆⁹ 
c.  ≤ ⅜⅛⅛╢↓≤⅜№╡╕∆⁹ 
d.  ╛ ─ ⌐╟╡⁸ ⌂ⱪꜝ▬ⱴꜟ◌♇♩─ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

2.  ─ ↕ 
a.  ⅛╠ ╕≢ ≢ ⇔╕∆⁹(  1.1).  
b.  ⁸ ─ ╩ ∆ ╡╟Ᵽꜝ⌂≥≢│⁸╛☻כ꜡⁸⇔⅛⇔⁹╪∑╕™≡╣↕⌂╖│≥ ™

∞≤ⱪꜝ▬ⱴꜟ◌♇♩⌐ ⅝⌂ ╩╙√╠∆ ⅜№╡╕∆⁹ 
c.  ─ ─ ≤│╒≤╪≥ ⅜№╡╕∑╪⁹ 

3. ☻כ꜡ה  ─ ⅝↕/ ↕  
a.  │⁸ ╩ ™≡ ─ ₁⌂ ≢ ∆╢↓≤⅜≢⅝╕∆ (  1.1)  

i. 1  
ii. 7  
iii. 10  
iv.  
v.  

b. ─☻כ꜡≥  │⁸ ⅜ ™√ ≢ ℮↓≤⅜≢⅝╕∆  (  1.2).  
i. P2  -  ⁸ ╕√│  10 ─⁸ ⅛╠ 6.5cm ─ ≢ ↕╣╕∆⁹  
ii. ꜡כ☻ ↕ -  P2 ─ ╩ ─☻כ꜡≡⇔≥ ⅛╠ ╕≢⁸ ─

⌐ ⌂ ⅛╠ ↕╣╕∆⁹ 

iii. ꜡כ☻ ─ ⅝↕( Loin- eye area)  Έ ꜡כ☻ ─ ╩ ⇔╕∆⁹↓╣⌐│ ◓ꜞ♇♪

╩♩כ◦ ♩כ♥☿▪│√╕⁸⅛╢™ ☻כ꜡⌐ ─ ─╣⧵⁸⇔☻כ꜠♩╩↕⅝ ╩ⱪꜝ♬ⱷ

╡╟⌐♃כ ∆╢ ⅜№╡╕∆⁹ 
c.  │▬fi♩ꜝ☻◖כⱪ≢ ⇔╕∆ (  1.3).  

i. ꜡כ☻ ↕≢│⌂ↄ⁸ ─╖ ⇔╕∆⁹ 
ii. ꜝ▬fi ─ ™ ⌐⅔™≡⁸P2 ╩ ∆╢ ╦╡─ ◖☻♩⌂○ⱪ◦ꜛfi

≤⇔≡ ⅎ╠╣╕∆⁹  



3 Version 2021.10.15 
 

 1.1  ⌂  
 

 
 1.2  ⅝ ─  

 

─  ⱠⱩꜝ☻◌ ⌐╟╢  

 1.3  ─ ⌐ ∆╢▬fi♩ꜝ☻◖כⱪ 
 

─ ↕ 

 

 

10  

7  

1  

P2  

☻כ꜡ ─ ⅝↕ 

☻כ꜡ ─ ↕ 
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1.  ⌐╟╢  
≤ ─ ╛ √ ╕√│ⱴ♇☻ꜟ☻◖▪ │⁸ ─ ─ ⌐⅔™≡⁸  

╛ ≤⇔≡ ↕╣≡™╕∆⁹ 
a.  ─ ─  

i. ─ ⌐│⁸ ™ ( )⅜⁸ ─ ╩ ≡ ∆╢≤↓╤⅜ ↄ№╡╕∆⁹ 
ii. ™ │ ⌐⁸╟╡ ™ ☻◖▪╩ ≈ ⌐╟╡ ↄ ™╕∆⁹ 
iii. ☻◖▪│ ↕╣≡⅔╠∏⁸ ™ ─ ≢ ↕╣╕∆⁹ 

b.  ─ √  
i. ─ ≢│⁸ ─ │⁸ ⌐ ∂√ ─ ⌐ ↕╣≡™╕∆⁹

∕⇔≡⁸ │ ⌐ ⌐ ↕╣╢↓≤⅜№╡╕∆⁹ 

ii. ─ √ ─ ╙№╡⁸↓╣╠─╒≤╪≥│ ─ ⅜ ⇔≡™╕∆⁹ (  1.4).  

 1.4  ─ √ ⌐╟╢ ◦☻♥ⱶ─  
 

Elisabeth  Lonergan ─ ╩  

2.  ⱨ□▬Ᵽכⱪ꜡כⱩ 
ⱨ□▬Ᵽכⱪ꜡כⱩ│⁸30 ⅛╠ ≢ ─ ⌐ ↄ ↕╣≡™╕∆⁹ ⱨ□▬Ᵽ

Ⱪ≢│⁸כ꜡ⱪכ ─ ☻כ꜡≥↕ ─ ↕╩ ≢∆⁹↓╣╠─ │⁸ ₁⌂ ╩ ™⌂

⅜╠⁸ ─ ╛Ɽכ♠─ ╩ ∆╢─⌐ ∟╕∆⁹ 

↓─ⱪ꜡כⱩ│⁸ ∫╔™ ╛ │ ─ ─ ╖≤│ ⌂╢ ╩ ∆╢↓≤╩ ⌐ ⇔

╕∆⁹ ↓─ ─ ⱪ꜡ⱨ□▬ꜟ (  1.5)  ⌐ ≠⅝⁸ⱪ꜡כⱩ╩ ∆╢≤⅝ ⱪ꜡כⱩ─⸗♦

ꜟ⌐╟∫≡│ ⅝ ↄ≤⅝ ⌐⁸ ─ ☻כ꜡≥↕ ─ ↕╩ ⇔╕∆⁹ 

☻כ꜡≥ ↕─ ─☻כ꜡⁸│ ↕⌐ ∫≡≥─ ≢╙ ≢∆⁹⇔⅛⇔⁸╒≤╪≥─

│ 10 ╕√│ ─ P2 ≢ ╦╣╕∆⁹↓╣╠─ │ ─ ≤ ╙ ™

⅜№╢√╘≢∆⁹ 

ⱨ□▬Ᵽכⱪ꜡כⱩ│⁸1 №√╡ 1,300 ─☻Ⱨכ♪≢ ≢⅝╢√╘⁸ ─ ≢─

⌐│ ≢∆⁹ ─ ≢ ⌐ ↕╣≡™╢ ⱨ□▬Ᵽכⱪ꜡כⱩ 1.6 ─ ≤⇔≡│⁸

─╟℮⌂╙─⅜№╡╕∆⁹:  
a.  Fat- o- Meat'er TM ◓꜠כ♦▫fi◓ⱪ꜡כⱩ 
b.  Hennessey◓꜠כ♦▫fi◓הⱪ꜡כⱩ(HGP) 
c.  PG- 100ⱪ꜡כⱩ  

™          ™ 
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 1.5 ☻כ꜡≥  ↕╩ ∆╢√╘─ ─Ⱪכ꜡fi◓ⱪ▫♦כ꜠◓ ⱪ꜡ⱨ□▬ꜟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 1.6 ─Ⱪכ꜡fi◓ⱪ▫♦כ꜠◓   

 

 Frontmatec ( https://www.frontmatec.com/ ) .  

ⱪ꜡כⱩ─  

 
─ ↕ 

 

 ☻כ꜡

─ ↕ 
 

 

№┌╠ 

─ ↕ 
 

ⱪ꜡כⱩ ↕ ( mm)  
 

─ ↕ = 20mm 

─☻כ꜡ ↕ = 60mm 
 

 
 
 
 
 
 
 
 
 
 
 

 
Frontmatec Fat-O-Meat'er IITM

 

https://www.frontmatec.com/
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3.   
╩ ⇔≡⁸ ≤ ─ ─ ╩ ∆╢↓≤⅜≢⅝╕∆⅜⁸ ≢─

─ ⌐│⁸ ⌐ ─ ≢ ↕╣╕∆⁹ 

─☻כ꜡⁸│≡∫╟⌐ ╕√│ ─ ╩ ℮↓≤⅜≢⅝╕∆⁹:  

a.  BioQScan≤CVT◦☻♥ⱶ( ╩Ⱪ☿◒◦ꜛfi◘─☻כ꜡⁸│(1.7 ∆╢ ⌂ ≢∆⁹ 

b.  AutoFOM( 1.8)│ ╩ ⇔╕∆⁹AutoFOM│ 1 №√╡ 3,200◌ ─

⅜ ⌂√╘⁸ ─ ↑⌐ ↕╣╢◦☻♥ⱶ─ ≢ ╙ ⌂◦☻♥ⱶ≢№╢≤

ⅎ╕∆⁹ ☻כ꜡╛ ↕─ ⌐ ⅎ⁸ ₁─ⱪꜝ▬ⱴꜟ/◘Ⱪⱪꜝ▬ⱴꜟ ⌐ ∆╢

⌂ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 1.7   
 

BioQscan® 
 Biotronics:  http://www.biotronics - inc.com/ .  

 
 1.8  AutoFOM III  ◦☻♥ⱶ 

Frontmatec ─  ( https://www.frontmatec.com/ ).  

◖fiⱬꜘכ 
  
 

 
 

 
 

http://www.biotronics-inc.com/
https://www.frontmatec.com/
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4.  ⱦ♦○  
─ ⌐ⱦ♦○ ⅜ ↕╣╢↓≤│№╕╡№╡╕∑╪⁹ ↄ─◦☻♥ⱶ│꜡כ☻─

─ ⌐ ╩ ™≡⅔╡⁸∕↓⌐╙╙─ ╙ ╖ ╪∞◦☻♥ⱶ⌐⌂∫≡™╕∆(  1.9)⁹

─ ↑⌐ ╙╟ↄ ↕╣≡™╢─│⁸CS 2000≤CSB Image Meater─2≈─◦☻♥ⱶ≢∆⁹ 

 

 1.9  ◦☻♥ⱶ─  
 

VCS 2000 Image System 

 e+V Technology GmbH & Co. 
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1.1.2  ─ ─  

 

╩ ∆╢ ₁⌂ ─ ≢⁸ ⅔╟┘(╕√│)ⱪꜝ▬ⱴꜟ◌♇♩╩ ∆╢ ╩ ╢

⅜№╡╕∆⁹ ↄ─ ≢│⁸ ⌂ ╩ ⅎ╢╟℮⌐∆╢√╘⌐⁸ ⇔√ ↑ ─ ↔≤⌐⁸

⅜ ╩ ╘≡⁸∕─ ╩ ↑≡™╕∆⁹∕─ ─ ≢│⁸ ⅜ ⇔√ ↑ ⌐ ⇔≡⁸

─ ╩ ⇔ ∆╢↓≤╩ ╘≡™╕∆⁹ 

 

↓╣╠─ │∕╣∙╣ ─ ≢ ╠╣√╙─≢⁸ ─ ╛ ╩ ℮╙─╙№╣┌⁸ⱪꜝ

▬ⱴꜟ◌♇♩─ ─ ╩ ™╢╙─№╡╕∆⁹⇔√⅜∫≡⁸ │⁸ ∂ ≢╙ ⌐╟∫≡

⌂╢ ⅜№╡╕∆⁹ 

 

 1.1│⁸  15 mm⁸꜡כ☻ ─ ↕ 65 mm ─ ─ ╩ ∆╢ ⌐⅔↑╢ י10ִ ─  ≢

∆⁹↓╣╠─ ⅛╠ ↕╣╢ │ ⁸ ☻כ꜡≥ ─ ↕⅜ ∂≢№╢⌐╙⅛⅛╦╠∏⁸57.0

⅛╠ 69.1 ─ ≤⌂∫≡™╕∆⁹↓╣│⁸ ─ ⅜ ╟╡ ╣≡™╢≤™℮↓≤≢│⌂ↄ⁸↓╣╠─

⅜ ╩ ∆╢√╘⌐ ⌂╢ ╩ ™≡ ↕╣√↓≤╩ ⇔≡™╕∆⁹ 

 
 1.1  ─ ≢ ⇔√ 1 5m m⁸꜡כ☻ ↕6 5 m m─ ─  

    
☻כ꜡

↕  
 

♅▼◖ Fat- O- Meater 59.8613 0.7293 0.1285 57.3 

◒꜡▪♅▪ Hennessey 

Grading Probe 
59.6037 0.8640 0.1820 58.5 

ⱨꜝfi☻ UltraFOM 66.4900 0.8910 0.1040 59.9 

♪▬♠ Fat- O- Meater 61.8000 0.8830 0.1550 58.6 

○ꜝfi♄ CGM 66.8600 0.6549 0.0207 58.4 

ⱳכꜝfi♪ CGM 50.1193 0.6242 0.2698 58.3 

-ⱴ♬▪ Fatכꜟ O- Meater 60.2699 0.8151 0.2010 61.1 

☻Ɑ▬fi Fat- O- Meater 64.5300 0.8760 0.1810 63.2 

▪ⱨꜞ◌ Hennessey 

Grading Probe 
72.5114 0.4618 0.0547 69.1 

( SFK )  Fat- O- Meater 58.9000 0.6100 0.1120 57.0 

 
 

↓╣╠─ ─ │⁸ ⌂ ╩ ≤∆╢ ⌂ⱪ꜡☿☻≢∆⁹ ⌐ ≢⁸ ≢─ ⅜

⌂ ╩ ╢√╘⌐│⁸ ─ ⌐ ∆╢ ─┌╠≈⅝⅜ ≤⌂╡╕∆⁹ │⁸ ≢

─ ↑≢ ↕╣╢ ⁸ ☻כ꜡⁸ ↕─ ⅜ ⌐ ⇔≡™╢↓≤⅜ ≢∆⁹ 

 

─ │⁸ ╙ ™ ≢ ↕╣╕∆⅜⁸ ⌐ ⇔™ ╩ ∆╢√╘⌐ ⌐ ⌂╙─≢

∆⁹ ⅜ ─ ≢ ↕╣╢ ⁸ │∆═≡─ ⌂╢ ╩♃כ♦─╠⅛ ⇔≡

∆╢ ⅜№╡╕∆⁹ ↑↕╣╢ ╛ ─ ╙ ≢∆⁹ 

 =  Έ ( mm)  x  Έ ꜡כ☻ ↕(mm)  x ꜡כ☻  
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1.1.3  ─  

 

─ │ ⌐╟∫≡⁸╕√ ≢╙ ⌐╟∫≡ ⌂╢ ⅜№╡╕∆⅜⁸└≤≈─ ─

≢│№╢ ─ ⅜⌂↕╣≡™╕∆⁹╒≤╪≥─ │ ⌐ ≠™≡⅔╡⁸ ⌐╟∫≡⁸

╕√│ ↑↕╣√ ─™∏╣⅛╩ ⇔╕∆⁹ 

 

╒≤╪≥─ ≢│⁸ ─ ⅜ ↕╣≡™╕∆(  1.2)⁹ │ ⁸ ╕√│

─ ⅛╠ ↕╣╕∆⁹ │⁸ ⅜∕─ ╩™ↄ╠≢ ∆╢⅛⌐╟∫≡⁸ ⌐│

⌂╢ ⅜№╡╕∆⁹ 

 
 1.2  ⌐⅔↑╢ ─  

 

 ─   

▪ⱷꜞ◌  $/100ⱳfi♪ 

ⱷ◐◦◖  $/kg 

◌♫♄  $/100kg 

◖꜡fiⱦ▪  $/kg 

Ⱪꜝ☺ꜟ  R$/kg 

♅ꜞ  $/kg 

☻Ɑ▬fi  ϫ/kg 

♪▬♠  ϫ/kg 

○ꜝfi♄  ϫ/kg 

♦fiⱴכ◒  kr/kg  

꜡◦▪  /kg  

▬♃ꜞ▪  ϫ/kg 

►◒ꜝ▬♫  /kg  

ⱳכꜝfi♪  zł/kg 

ⱴ♬▪  lei/kgכꜟ  

ⱨꜝfi☻  ϫ/kg 

▬◑ꜞ☻  £/ 100kg 

 kg/$  ▪ꜞꜝ♩☻כ○

▪ⱨꜞ◌  R/kg 

ⱨ▫ꜞⱧfi  ϰ/kg  

  ¥/kg 

ⱬ♩♫ⱶ  VND/kg 

  Ϩ/kg  

 

ⅎ┌⁸1kg№√╡─ ≢ ↕╣╢ ╩ ⅎ≡╖╕∆⁹↓─≤⅝⁸ │ ╙∫≡ ↕╣≡™

╕∆⁹∕─ ⁸ ₁⌂▬fi☿fi♥▫Ⱪⱪ꜡◓ꜝⱶ╩ ∂≡ ⅜ ↕╣⁸∕╣⌐╟╡ ⅜ ╗ ≤│

≥℮™∫√ ⌂─⅛⅜ ⌐ ⇔ ↑↕╣╢↓≤⌐⌂╡╕∆⁹ 
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↓╣╠─ ™◦☻♥ⱶ─℮∟ ╙ ⌂╙─│⁸ ─╖╩ ∆╢ ≢∆⁹ 1.10│⁸ kg

⌐ ≠ↄ ™◦☻♥ⱶ─ ≢∆⁹↓─ │⁸82₩95kg─ ─ ╩ ⇔≡™╢↓≤⅜╦⅛╡

╕∆⁹ ⅜ ⅛╠ ╣╢╒≥⁸ ─♦▫☻◌►fi♩│ ⅝ↄ⌂╡╕∆⁹↓─╟℮⌂◦☻♥

ⱶ⌐╟╡⁸ │ ⌐ ╕⇔™ ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 1.11│⁸ 1.10─ ™◦☻♥ⱶ

╩ ⇔√ ≢⁸ 65,000 ─ ╩ ⇔√ ≢∆⁹↓─ ≢│⁸╒╓66 ─ ⅜ ⌂ ─ ≢

↕╣╕⇔√⁹1kg№√╡- 0.35♪ꜟ⅛╠- 0.75♪ꜟ─♦▫☻◌►fi♩╩ ↑√ │⁸╦∏⅛1.5 ≢⇔√⁹ 

 1.10 ◦☻♥ⱶ─  

 

 

 1.11 ⌐╟╢ ─ ─♦▫☻◌►fi♩─ a 
 

 ♦▫☻◌►fi♩ 

< 58 kg - $0.75/kg  

59- 68 kg - $0.35/kg  

69- 74 kg - $0.15/kg  

75- 78 kg - $0.07/kg  

79- 81 kg - $0.02/kg  

82- 95 kg $0.00/kg  

96- 98 kg - $0.04/kg  

99- 102 kg - $0.10/kg  

103- 108 kg - $0.20/kg  

109- 112 kg - $0.45/kg  

> 112 kg - $0.65/kg  

 
( kg)  

1k
g
№
√
╡
─
♦
▫
☻
◌
►
fi
♩

 

♦
▫
☻
◌
►
fi
♩

($
/

kg
) 

─  

─  

─ ( %)  

a5≈─ ⅛╠ ↕╣ ─ ≢ ↕╣√ 64,669 ─  ♃כ♦─

 

  

 



 

Version 2021.10.15 

↓╣│ ⌐ ↕╣╢ ↄ─ ─ ⌐∆⅞╕∑╪⁹↓╣╠─ │⁸ ♦▫☻◌►fi♩─◌♥◗ꜞכ

─ ⅜ ⌂╢ ╙№╣┌⁸ ─ ⌐ ∂≡ ─ ⅜▪ⱪ꜠Ⱶ⌐כꜞ◗♥◌ ↄ↓≤╙№╡╕∆⁹ 

 

⌐╟╢ ╙ ⌂ ≢∆⁹ 1.12│⁸ ─ ⌐ ≠ↄ ™◦☻♥ⱶ─ ≢⁸  

1.10 ─ ♦▫☻◌►fi♩─ ≤ ╖ ╦∑≡ ↕╣╢╙─≢∆⁹↓─ ⌐⅔™≡⁸ │ ⅜51%

60.9%─ ╩ ⇔≡™╕∆⁹ ⅜51% ─ ⌐│♦▫☻◌►fi♩⅜ ↕╣╕∆⁹↓─ ◦

☻♥ⱶ│⁸ ─ ⌐╙ ╩ ⅎ╕∆⁹ ─ 81 ⅜ ─ ⌂ ⌐№╡╕⇔√⅜⁸

≢⅝⌂™ ⌐№∫√─│╦∏⅛6.5 ≢⇔√( 1.13)⁹ ⱬכ☻⅔╟┘ ⱬ2─☻כ≈─ │⁸▬fi

☿fi♥▫Ⱪ⅜⁸ ⌂ ╩ ∆╢√╘─ ⌐≥─╟℮⌐ ∆╢⅛╩ ⇔≡™╕∆⁹ 

 1.12 ⌐╟╢ ◦☻♥ⱶ─  
 

 % ♦▫☻◌►fi♩ 

< 43% - $0.25/kg  

43 44.9% - $0.20/kg  

45 46.9% - $0.15/kg  

47 48.9 % - $0.10/kg  

49 50.9 % - $0.05/kg  

51 52.9 % $0.00/kg  

53 54.9 % $0.05/kg  

55 56.9 % $0.07/kg  

57 58.9 % $0.09/kg  

59 60.9 % $0.06/kg  

> 60.9% $0.00/kg  

 

 
 1.13 ─ ⌐╟╢ ─ ─♦▫☻◌►fi♩─ a

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

           11 

 
 
 
 
 
 
 
 
 

 
  Carcass lean, %  

 

  

 

 

 

1
kg
№
√
╡
─
♦
▫
☻
◌
►
fi
♩

 

─  ( %)  

♦
▫
☻
◌
►
fi
♩

 
($

/
kg

) 

 
a5≈─ ⅛╠ ↕╣ ─ ≢ ↕╣√ 64,669 ─  ♃כ♦─

─ ( %)  

⅜ ™  

⅜ ™  
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↓─╒⅛⌐╙⁸ ≢ ₁⌂ ⅜ ↕╣≡™╕∆⁹ ≤⇔≡⁸EU≢ ↕╣≡™╢SEUROP

 1.3 ⅜№╡╕∆⁹ ↓─◦☻♥ⱶ│⁸ ⌐ ≠™≡ ↑╕√│◒ꜝ☻╩ ╡ ≡╕∆⁹ ↓─

◦☻♥ⱶ│EU ≢ ≤⌂∫≡™╕∆⅜⁸ ─ ↑↔≤─ │ ⌐╟∫≡ ⌂╢ ⅜№╡

╕∆⁹№╢ │₈S₉◒ꜝ☻─ ⌐ ⇔≡1kg№√╡5ꜚכ꜡☿fi♩ ⇔≢ ℮ ≢⁸ ─ │

1kg№√╡╦∏⅛2ꜚכ꜡☿fi♩ ⌐⇔⌂⅜╠ ╩ ↄ∆╢≤™℮ ╩≤╢↓≤╙№╡╕∆⁹ 
 

 1.3  SEUROP ◦☻♥ⱶ 
 

SEUROP◖כ♪ ( %)  

S > 60% 

E 55 to  60% 

U 50 to  54.9% 

R 45 to  49.9% 

O 40 to  44.9% 

P < 40% 

 
≥─ ⅜╟╡ ↄ⁸╕√│ ⌂ↄ ℮⅛╩ ∆╢↓≤│⁸ ↑⌐≥─ ⅜╟╡ ™ ╩

∆╢⅛≤™℮╟℮⌂ ⌂↓≤≢│№╡╕∑╪⁹↓─ ↑◦☻♥ⱶ│ꜜכ꜡♇Ɽ ≢ ↕╣≡™╕∆

⅜⁸≥─ ⌐╙ ↕╣≡™╢≤™℮╦↑≢│№╡╕∑╪⁹♪▬♠╩ ≡╖╢≤⁸ ⌂ ─ ↄ

⅜AutoFOM╩ ⇔≡ⱪꜝ▬ⱴꜟ◌♇♩ ≤ ╩ ≡ ╩ ⇔≡™╕∆⁹↓─ │⁸ ─

⌂ ╩ ∆╢▬fi♦♇◒☻ⱳ▬fi♩╩ ∆╢◦☻♥ⱶ─ ≤⇔≡⁸ⱪꜝ▬ⱴꜟ◌♇♩ ⁸Ᵽꜝ

⅔╟┘ (  1.14)╩ ⇔≡™╕∆⁹ 

 

↓─╒⅛⌐╙⁸꜡◦▪≢ ↕╣≡™╢╟℮⌂ ⌂◦☻♥ⱶ⅜ ⇔╕∆ 1.4 ⁹↓─◦☻♥ⱶ─ ⌂

│⁸ ─ ≤ 6 ≤ 7 ─ ─ ─ ↕─ ≢∆⁹ ─ ╩ ⌐

™⁸∕─ ╩ ⌐ ⇔≡™╢╟℮⌂ ≢│⁸↓─◦☻♥ⱶ⅜ ↕╣≡™╕∆⅜⁸╒≤╪≥─

▬fi♥◓꜠כ♃כ≢│↓─ ↑◦☻♥ⱶ╩ ⇔≡™╕∑╪⁹ 
 

 1.4  ꜡◦▪─ ↑  (GOST) 
 

a
   ( kg)  b

 Kg№√╡  

1 ┘ c
 

⅝ Έ 47 68 kgd
 

⅝ Έ 52 75 kge
 

20 mm  140.00  

2 ┘  

⅝ Έ 47 102 kgd  ⅝ Έ 52 113 kge 

⅞ Έ 45 91 kg 
30 mm  138.00  

3 ┘  

⅝ -  102 kg╕≢c ⅝ -  113kg╕≢d  

⅞ -  91 kg╕≢ 
30 mm  135.00  

a ─ ─ ╙ ∆╢ 4 ⁸5 3 7kg─ ⁸6  
b 6 ≤ 7 ─ ─ ≢  
c ⌐◐☼⁸◔●⁸ ⅜⌂™╙─ 
d ⁸ ⁸ ╩ ⇔√  
e ⁸ ⁸ ╩ ⇔≡™⌂™  
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 1.14 ♪▬♠─ ≢ ╦╣≡™╢AutoFOM⌐╟╢ ™◦☻♥ⱶ 

 

 

 
*  ꜡ ☻כ ╕√│╙╙ ─ ≢▬fi♦♇◒☻ ╩ ☻כ꜡⁸⇔ ╕√│╙╙ ─ ⌐▬fi♦♇

◒☻ ╩ ↑≡▬fi♦♇◒☻ⱳ▬fi♩╩ ╘╕∆⁹ 

*  Ᵽꜝ ⅛╠Ᵽꜝ─▬fi♦♇◒☻ ╩ ╘⁸Ᵽꜝ ⌐▬fi♦♇◒☻ ╩ ↑≡▬fi♦♇◒

☻ⱳ▬fi♩╩ ⇔╕∆⁹ 

*  ⅜ ⌂ ╩ ╣≡™╢ │⁸ ─ ≤ ⌂ ≤─ ⌐ 

▬fi♦♇◒☻ ╩ ↑╕∆⁹ 

:  

- 82kg ─≤⅝ :  88 -  82 = 6  6 x - 1 = - 6 ▬fi♦♇◒☻ⱳ▬fi♩.  

- 105kg ─≤⅝:  105 -  102= 3  3 x - 0.5 = - 1.5 ▬fi♦♇◒☻ⱳ▬fi♩ 

*  ▬fi♦♇◒☻ⱳ▬fi♩─ │70 ⁸ │104 ≢∆⁹ 
 

Example 1 Example 2   

 ☻כ꜡⇔⌂

 ( kg)  
▬fi♦♇◒☻  

< 6 kg 2.5 

6 6.5 kg  2.75 

6.6 7.5 kg  3.6 

7.1 8 kg 3.4 

> 8 kg 3 

 

Ᵽꜝ ( %)  ▬fi♦♇◒☻  

< 45% 1 

45 49.99% 1.05 

50 54.99% 1.5 

55 59.99% 1.8 

 ֓ 60% 1.7 

 

⌂⇔Ɫⱶ

 ( kg)  
▬fi♦♇◒☻  

< 15kg 1.8 

15.0 17.0 kg  2.3 

17.1 18.5 kg  2.75 

18.6 21 kg 2.5 

> 21 kg 2 

 

(  kg)  ▬fi♦♇◒☻  

< 85 kg - 1 

85 87.99 kg  - 0.5 

88 102 kg 0 

102.1 105 kg - 0.5 

> 105 kg - 1 

 

 
 or % 

INDEX 

 

INDEX 

ⱳ▬fi♩ 

kg 8.0 ☻כ꜡⇔⌂  3.40 27.2 

⌂⇔╙╙  18.5 kg  2.75 50.875 

Ᵽꜝ  59.00 % 1.80 -  

Ᵽꜝ  14.2 kg  -  25.56 

 100 kg 0 0 
 ▬fi♦♇◒☻ 

ⱳ▬fi♩  

 103.64 

 ⱬכ☻ ( $/kg)   $1.30 
 ( $/kg)   $1.35 

 

 
 or % 

INDEX 

 

INDEX 

ⱳ▬fi♩ 

kg 7.3 ☻כ꜡⇔⌂  3.40 24.82 

⌂⇔╙╙  19.0 kg  2.50 47.5 

Ᵽꜝ  54.68 % 1.50 -  

Ᵽꜝ  16.0 kg  -  24 

 105 kg - 0.5 - 1.5 
 ▬fi♦♇◒☻ 

ⱳ▬fi♩  

 94.82 

 ⱬכ☻ ($/kg)   $1.30 
 ($/kg)   $1.23 

 

I NDEX = ▬fi♦♇◒☻ 
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≤ ⅜ ─ ⌂ ≢∆⅜⁸ ─ ╙ ╩ ⅎ╢ ⅜№╡╕∆⁹ ─Ᵽꜝ♠◐╩

⌐ ⅎ╢√╘⌐⁸ ⌐ ⇔≡ ╩ ∫≡™╢ ╙№╡╕∆⁹ ─ ↄ─ ⅜ ─

╩ ⇔≡⅔╡⁸↓╣⌐╟╡ ⌐ ╦╣╢ ╙ ╩ ↑╕∆⁹↓╣│ ⁸ ⅜ ⌐

╦√∫≡ √∆ ─№╢ ( ꜜ► )⌐ ≠™≡ ↕╣╕∆⁹ ─ ≢│⁸ ╛ ╟╡

╙ ─ │ ↄ ↕╣≡™╕∆⁹ 

 

∆╢≤⁸ ↔≤⌐ ™ ⌐ ⅜№╢ ⅜№╡╕∆⁹ ™◦☻♥ⱶ─╦∏⅛⌂ │⁸ ⁸

⁸⅔╟┘≥─♃▬ⱪ─ ⅜ ╙ ™ ╩ ↑ ╢⅛╩ ∆╢∕─ ─ ⌐ ╩ ⅎ╢

⅜№╡╕∆⁹ 

 

1.2   ⱪꜝ▬ⱴꜟ◌♇♩≤◘Ⱪⱪꜝ▬ⱴꜟ◌♇♩ 

│ ⌐ ↕╣≡™╢ ≢№╢√╘⁸ ─◌♇♩│ ≢⁸ ⌐ ⌂ ≢╒≤╪≥

↕╣≡™╕∆⁹ ╒≤╪≥─ ⁸ │ ⌐Δⱷ▬fiⱩ꜠▬◒Δ≤ ┌╣╢ ╩ ╕∆⁹↓─ⱪ

꜡☿☻≢│⁸ │ ⌂╡╕∆⅜⁸ │3 ─1⌐◌♇♩↕╣╕∆⁹↓╣╠─3 ─1⌐│⁸╙╙/ ⁸Ⱶ♪ꜟ

ꜝⱣ≥☻כ꜡ ⅔╟┘ ⅜ ╕╣╕∆ 1.15 ⁹∕↓⅛╠◌♇♩ⱪ꜡☿☻⅜ ╗⌐≈╣≡⁸↕╠⌐ⱪꜝ▬

ⱴꜟ◌♇♩⌐⌂╡╕∆⁹ 

 

⌂6≈─ⱪꜝ▬ⱴꜟ◌♇♩ 

1.  ⅝╙╙ 
2.  ☻כ꜡⅝ 
3.  Ᵽꜝ 
4.  ☻Ɑ▪ꜞⱩ 
5.  ☻כ꜡ 
6.  ℮≢ 

 

↓╣╠─ⱪꜝ▬ⱴꜟ◌♇♩│⁸↕╠⌐◘Ⱪⱪꜝ▬ⱴꜟ⌐ ↑╠╣╕∆⁹ⱪꜝ▬ⱴꜟ◌♇♩≤◘Ⱪⱪꜝ▬ⱴꜟ◌

♇♩│⁸ ╛ ─◌♇♩ ⌐╟╡╦∏⅛⌐ ⌂╢ ⅜№╡╕∆⅜⁸ ⅝™─│ ─ ↔≤─

™≢∆⁹↓╣╠─ ™⌐≈™≡│⁸↓─☿◒◦ꜛfi─ ≢ ⇔╕∆⁹ ─ ╙ ≢ ⌂╡⁸↓

╣╠─ ™⌐≈™≡╙ ⇔╕∆⁹ 1.16⁸1.17⅔╟┘1.18│⁸ ╩ⱪꜝ▬ⱴꜟ◌♇♩≤◘Ⱪⱪꜝ▬ⱴꜟ◌

♇♩⌐ ↑╢ ─ ⌐⅔↑╢ ╩ ⇔≡™╕∆⁹ 
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 1.15 ─ⱪꜝ▬ⱴꜟ◌♇♩ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.17 Ⱶ♪ꜟ─ⱪꜝ▬ⱴꜟ≤◘Ⱪⱪꜝ▬ⱴꜟ◌♇♩ 

 1.16 ╙╙─ⱪꜝ▬ⱴꜟ◌♇♩≤ ⌂◘Ⱪⱪꜝ▬ⱴꜟ 
 

 
 1.18 ⅛√─ⱪꜝ▬ⱴꜟ≤◘Ⱪⱪꜝ▬ⱴꜟ◌♇♩ 

  

Ham 

╙╙/℮≢ Ⱶ♪ꜟ ⅛√ 

╙╙ 

⅝╙╙ ⌂⇔(∆⌡⌂⇔)╙╙ 

 ☻כ꜡ ☻כ꜡

℮≢ 

 

∆⌡ 

Ᵽꜝ/ꜞⱩ 

 

─  
⌂⇔℮≢ 

Ⱨ◒♬♇◒ 

◒♇◦ꜛfi 

CTⱣ♇♩/Ⱡ♇◒ 

⅝  

╙╙ 

 

(≤╙∏⌡)  

╙╙/Ⱳ♩ⱶ ╙╙/♩♇ⱪ 

(⇔╪√╕)  

Ⱶ♪ꜟ 

Ᵽꜝ ☻Ɑ▪ꜞⱩ ⅝꜡כ☻ 

◦fi◓ꜟꜞⱩⱬꜞכ 

Ᵽꜝ(◦כ♩ⱬꜞכ)  

 ⱥ꜠ 
(♥fi♄כ꜡▬fi)  

 Ᵽ♇◒ꜞⱩ ☻כ꜡⇔⌂

⅛√ 

℮≢ ╒╒  ☻כ꜡√⅛ 
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1.2.1   

 

1.19│⁸ ─ ⌐╟╢╙╙⁸Ⱶ♪ꜟ( )⁸⅛

√─ ↑ ─ ⌂ ™╩ ⇔≡™╕∆⁹ 

 

≤◌♫♄⌐⅔™≡⁸╙╙│ ∂ ≢ ─

─ 3.8 8.8cm≢ ↕╣⁸ ⌐ ⇔≡ ⌐

↕╣╕∆⁹ ↄ─ ≢╙⁸╙╙│ ⌐ ⇔≡ ⌐

╡ ☻כ꜡⁸⅜∆╕╣⅛ fi▬꜡כ◘─ ╙ ╕╣

╕∆⁹∕─√╘⁸ ─ ─ ™⌐╟╡⁸ ≤◌♫

♄ ⌐⅔™≡ ╙╙││╢⅛⌐ ⅝ↄ⌂╡╕∆⁹ 

 

⅛√─ ╙ ≢ ⌂╢ ⌐╟╡Ⱶ♪ꜟ⅛╠

↕╣╕∆⁹ ≢│⁸ 1 ≤ 2 ─ ≢ ↑╠

╣╕∆⅜⁸◌♫♄≢│ 2≤ 3 ≢ ↕╣╕∆⁹∕

─ ─╒≤╪≥─ ≢│⁸ 4≤ 5 ─ ≢ ↑╠

╣╕∆(Γ4- 5 breakΔ≤ ┌╣╕∆)⁹↓╣╠─ ™⌐╟

╡⁸ ≤◌♫♄│ ─ ≤ ╠┌≥☻כ꜡⁸≡⇔

─ ⅜⅛⌂╡ ↄ⌂╡╕∆⁹ 

 
 

 
1.3   ╡ 

1.3.1  ╡≤│ ∕─ │  

 

╡│ ↕╣≡™╢↓≤⅜ ↄ⁸ ≤⇔

≡╙╟ↄ ↕╣╕∆⁹◌♇♩ ╡≤ ╡│

⌐ ⌂╢ ≢№╢√╘⁸ ∂ ≤⇔≡ ⇔⌂™

↓≤⅜ ≢∆⁹ 

╡│⁸ ⅛╠ ↕╣√ ─ ≢∆⁹◌♇

♩ ╡│ ⅛╠◌♇♩⇔√ ─ ≢∆⁹

╡│ ≢ ↕╣╕∆⁹ ⌐ ╩ ≢

╡⁸100╩⅛↑≡ ⇔╕∆( 1.20) ⁹ 

 

ↄ─ ≢│⁸ ⌐ ⇔ ╡─ ╩

⇔≡™╢√╘⁸ ⅔™≡│ ╡⅜

⌐≤∫≡ ╙─≢№╢≤⇔┌⇔┌ ⅎ╠╣≡⅝╕⇔√⁹

⇔⅛⇔⁸ ↄ─ ⁸ ╡│ ≢│№╡╕∑╪⁹

⌂─│⁸ ⅜ ⱬכ☻≢ ╦╣╢─⅛⁸

ⱬכ☻≢ ╦╣╢─⅛≤™℮↓≤≢∆⁹ 

 1.19 ⌂ ◌♇♩ ─ ™ 
 

 
 

 
 1.20 ╡─  

 

╡= ( ÷ )×100 

╡= ( 98.8÷130)×100 

╡= 76.0% 

 

◌♫♄ 

∕─  

β │ 4≤ 5 ─ ≢ ↑╢ 
( HP╟╡)  
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◦♫ꜞ○1 Έ │ ╦╠∏ ⅜ ⅝™  

◦♫ꜞ○2 Έ │ ╦╠∏ ⅜ ⅝™  

Scenario 1 

Scenario 2 

 

1.50 ϫ/kg 

 

1.19 ϫ/kg 

1.21⌐│2≈─ ⌂╢◦♫ꜞ○╩ ⇔√ ≤ ⌐ ≠ↄ ™─ ⅜ ⅛╣≡™╕∆⁹

◦♫ꜞ○1≢│⁸ ⅜ ∂≢ ⅜ ⅝™↓≤⌐╟╡ ╡⅜ ⅜╢ ╩ ⇔≡™╕∆⁹↓─◦♫

ꜞ○≢│⁸ ⱬכ☻≢─ ™│ ∂ ≢№╣┌ ⌐⌂╡╕∆⅜⁸ ⱬכ☻≢│ ⅜

∆╢╒≥ ⇔╕∆⁹ 

 

↓╣│⁸ ⱬכ☻─ ™≢│⁸ ⅜ ∂ ⅝↕─ ⌐ ⇔≡╟╡ ↄ ℮↓≤╩ ⇔╕∆⁹↓

─◦♫ꜞ○≢│⁸ ╡⅜ ™ ⌐⅔↑╢ 1kg ╡─ ◖☻♩⅜ ↄ⌂╢√╘⁸ ⌐≤∫≡│ ⌐

⌂╡╕∆⁹ ╡⅜ ™ ╩ ⇔≡™╢ ⌐│ⱷꜞ♇♩⅜№╡⁸╟╡ ⌂™ ≢╟╡ ↄ─⅔ ╩

↑ ╢↓≤⅜≢⅝╕∆⁹ 

 

◦♫ꜞ○2≢│⁸ │ ∂≢ ⅜ ⇔√↓≤≢⁸ ╡⅜ ↄ⌂╢ ╩ ⇔≡™╕∆⁹↓

─◦♫ꜞ○≢│⁸ ⱬכ☻≢─ ™─√╘ ∂ ─ ⌐ ⇔≡ ⅜ ╦╣╕∆⁹ ⱬכ☻

≢│⁸ ⅜ ∆╢↔≤⌐ ⅜ ⇔╕∆⁹∕─√╘⁸ │ ⱬכ☻≢ ℮ ⌐│⁸╟

╡ ⅝™ (╟╡ ™ ╡)⌐ ⇔≡╟╡ ⌂™ ⅜ ╦╣╢↓≤⌐⌂╡╕∆⁹ 

 

↓─◦♫ꜞ○≢│ ⱬכ☻╩ ∆╢≤⁸ 1kg ╡─ ─ ◖☻♩⅜ ∆╢⌐╙⅛⅛╦╠∏

1kg ╡─ │ ╦╠⌂™√╘⁸ ⌐≤∫≡ ⌐⌂╡╕∆⁹ ╡⅜ ™ ╩ ⇔≡™╢

⌐≤∫≡│ ≢№╡⁸ 1 ╡─ ⅜ ↄ⌂╢≤ 1kg ╡─ ↑ ╢ ⅜ ⌂ↄ⌂╡╕∆⁹ 

 

⅜ ⌐ ≠™≡™╢ ⁸ ⌐│ ╡│ ≢│⌂™↓≤⅜ⱳ▬fi♩≢∆⁹ ™ ⅎ╢

≤⁸ ╙ ╙ ╡╩ ∆╢ⱷꜞ♇♩│№╕╡№╡╕∑╪⁹ ╡⌐│ ↄ─ ⅜ ╩

ⅎ╢ ⅜№╢√╘⁸ ⌐ ≠ↄ↓≤⅜ ╙ ≢ ╕⇔™≢∆⁹ 
 

1.21 ⱬכ☻≤ ⱬכ☻⌐╟╢ ─  
 
 
 
 
 
 
 
 

  ╡  ( )  
 

( )  

110 88 80.0 ϫ 130. 35 ϫ 132.00 

111 88 79.3 ϫ 131.54 ϫ 132.00 

112 88 78.6 ϫ 132.72 ϫ 132.00 

113 88 77.9 ϫ 133.91 ϫ 132.00 
 
 

 

  ╡  ( )  
 

( )  

110 86 78.2 ϫ 130.35 ϫ 129.00 

110 87 79.1 ϫ 130.35 ϫ 130.50 

110 88 80.0 ϫ 130.35 ϫ 132.00 

110 89 80.9 ϫ 130.35 ϫ 133.50 

◦♫ꜞ○1 

◦♫ꜞ○2 
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1.3.2  ╡⌐ ╩ ╓∆  

 
╡⌐ ╩ ⅎ╢ ⌂6≈─  

1.  / /  
2.  ╡/ ─  
3.   

4.  ─  
5.  ╩ ⇔√  

6.  ─

 

/  /  

─ ⁸ ⁸ │∆═≡ ╡⌐ ╩ ⅎ╕∆⁹ 1.22│⁸ ╛ ↑ ╦∑⌐╟╢

╡─ ™╩ ⇔√PIC ╢╟⌐ⱶכ♅─ ⁹Ⱨ◄♩꜠fi∆≢♃כ♦ (PIC408)│ ╠⅛⌐ ╡⅜

╙ ↄ⁸ ™≢ (PIC337)⁸Ɫfiⱪ◦ꜗכ (PIC327)⁸♦ꜙ꜡♇◒ (PIC800)≢∆⁹ 
 

 1.22 ⅜ ╡⌐ ╓∆ * 

 

⌐ ⇔≡⁸ 1.5│ ≤ ─ ╡─ ╩ ⇔√7≈─ ⌂╢ ╩ ⇔≡™╕∆⁹ ⌐│

⅜⌂ↄ⁸4≈─ ≢│ ─ ╡⅜ ↄ⁸3≈─ ≢│ ─ ⅜ ™ ≢⇔√⁹ ⌐⁸ │

╟╡ 0.10% ╡⅜ ↄ⌂╡╕⇔√⁹ΔXue et al.(1997)Δ─ ꜠ⱦꜙ⁸15│≢כ ─ ╩ ╖⁸

│ ╟╡╙ 0.92% ╡⅜ ™ ≤⌂╡╕⇔√( ─ ─ ⅜ ⌐ ╩ ╓⇔╕⇔√)⁹ 
 

 1.5  ╡⌐ ∆╢ ─  
 

    

Xu et  al.,  2010 77.35 77.38 - 0.03 

Friesen  et  al.,  1994 72.67 71.92 0.75 

Christian  et  al.,  1980 71.61 71.38 0.23 

Latorre  et  al.,  2008 78.50 78.40 0.10 

Boler  et al.,  2014 78.72 78.51 0.21 

Bertol  et  al.,  2015 79.44 79.55 - 0.12 

Wagner et  al.,  1999 74.63 75.10 - 0.47 

 0.10 

 ♦ꜙ꜡♇◒ Ɫfiⱪ◦ꜗכ Ⱨ◄♩꜠fi 

PIC ⱪ꜡♄◒♩Ᵽꜞ♦כ◦ꜛfi⌐⅔↑╢ ⌐ ≠ↄ♦כ♃ 

╡
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1.23│⁸ ╡⌐ ∆╢ ─ ╩ ∆╢√╘⌐⁸7≈─ ─╙√╘≥╕╩♃כ♦╠⅛☻כ♁

≢∆⁹ ─ │91 182kg─ ≢⇔√⁹ ≤ ╡─ ╩ ∆ │ ↔≤⌐

↕╣╕⇔√⁹ ⌐⁸∆═≡─ ─ ╩ ⇔⁸ ╩♃כ♦─ ⇔╕⇔√⁹∕╣⌐╟╢≤⁸

╡│ ⅜1kg ∆╢↔≤⌐0.04% ⇔╕⇔√⁹ 
 

 1.23 ╡⌐ ∆╢ ─ β 
 

 
1.24│ ╡⌐ ∆╢ ≤ ─ ─ ╩ ⇔≡™╕∆⁹ ⅜ ↄ⌂╢╒≥⁸ ─

╡⅜ ≤ ═≡ ↄ⌂╡╕⇔√⁹ ⅜ ∆╢⌐≈╣≡ │ ⇔⁸ │ ⅜ ™≤ ≤ ═≡╟╡

™ ╡╕√│ ≤⌂╡╕⇔√⁹↓╣│⁸ ≢♃כ♦─1.5 ↕╣√ ≤ ─ ─ ↕╩

⇔≡™╢ ⅜№╡╕∆⁹ 
 

 1.24 ╡⌐ ∆╢ ≤ ─  
 

    

╡

 

kg  

╡

 

 

⅜1kg ™≤ ╡│ 

0.04% ∆╢ 

β 91 182kg⌐⅔↑╢ ≈─ ─ ⌐ ≠ↄ♦כ♃ 
( Christian et al., 1980; Latorre et al., 2008; Apple et al., 209; Virgili et al., 

2003; Crome et al., 1996; Bertol et al., 2015; and Wagner et al., 1999 )  



20 Version 2021.10.15 

 

─ / ╡ 

⌐ ╕╣⌂™ ─ ⌂ │⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ( ≢⌂™ )≢

∆⁹ │ ⌐ ╕╣⌂™ ╙ ⅝⌂ ─ ≢∆( 14%)⁹ 

 

│ ─ ╩ ╘≡™╕∆⁹ ─ │⁸ ─ ≤ ─ ⌐╟╢ ╩ ↑╢

⅜№╡╕∆( ─ )⁹ ─ ⅜ ╡⌐ ╓∆ ╩ ∆╢√╘⌐ 1.6─ ╩ ∆╢≤⁸

1kg ╡ ╡⅜0.60%( )╕√│0.64%( ⅝) ⇔╕∆⁹ ─ ╩ ∆╢↓≤

│⁸ ╡╩ ╛⇔⁸Ᵽꜝ♠◐╩ ╠∆√╘─ ⌂ ≢∆⁹ 
 

 1.6  ╡⌐ ∆╢ ─ ─  
 

 
⌂⇔  ⅝  

 0kg   1kg   0kg   1kg  

( kg)  125 126 125 126 

( kg)  95 95 101.25 101.25 

(5%), kg 6.25 6.25 0 0 

/ /  (6%),  kg 7.5 7.5 7.5  7.5 

 (14%), kg 16.25 17.25 16.25 17.25 

╡(  %)  76.00 75.40 81.00 80.36 

1kg ╡─  - 0.60 - 0.64 
 

 

─ ╡│⁸ ─ ╩ ∆╢√╘⌐ ╦╣╢↓≤╙№╡╕∆⁹ ⌂◖ⱴכ◦ꜗꜟ ≢─

≢│⁸ ╡─ ⅜ ↄ⌂╢≤ ╡⅜ ↄ⌂╢↓≤╩ ⇔≡™╕∆( 1.25) ⁹10 ╡╩∆

╢≤ │ ↕™≢∆⅜⁸18 ⌐∆╢≤ ╡│ 2% ⇔╕∆⁹ 

 

⇔⅛⇔⁸ ⌂ ╡╩ ℮≤ ╡⅜ ∆╢ ⅜№╡╕∆⁹18 ≤24 ─ ╡─ │↔ↄ

╦∏⅛≢∆⅜⁸24 ≤30 ─ ╡─ │ ⌐ ╠╣╕⇔√⁹↓╣│ ⌐ ─ ⌐╟╢

⅜№╡╕∆⁹ 
 

 1.25 ╡⌐ ∆╢ ╡─ * 

╡
 (

%)
 

╡╩⇔√  ( )  

*◖ⱴכ◦ꜗꜟ ≢ ∫√ ⁹  ⁹♃כ♦
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╡─♃▬Ⱶfi◓╙ ╩ ╓∆ ⅜№╡╕∆⁹ ⌂◖ⱴכ◦ꜗꜟ꜠ⱬꜟ≢─ ≢│⁸14 ─

╡⅜ ⁸ ⁸ ≢ ╦╣√ ─ ™╩ ⇔╕⇔√( 1.26)⁹ 

 1.26 ╡⅜ ╡⌐ ╓∆ * 
 

 
╛ ≢14 ╡╩ ∫√ ⁸ ⌐14 ╡╩ ∫√ ╟╡╙ ╡⅜ ↄ⌂╡╕

⇔√( ⅜ ⌂™)⁹↓╣╠─ ™│⁸ ≢ ─ ╩ ∆╢√╘─ ⌂ ⅜⌂™

≢⁸☻♩꜠☻⌐╟∫≡ ─ ⅜ ⇔≡⇔╕℮↓≤⅜ ≢№╢ ⅜№╡╕∆⁹ 

 

⁸│♃כ♦─╠╣↓ ─ ╩ ⌐ ⅎ⁸ ╡╩◖fi♩꜡⁸⌐╘√╢∆ꜟכ ה ⌐№╢

╡╩∆╢ ⅜№╢↓≤╩ ⇔≡™╕∆⁹PIC │ ╩ ∆╢ ⌐ 6 8 ─ ╡╩ ™⁸

⅜ ↕╣╢ ⌐ ⌂ↄ≤╙2 3 Ɑfi⌐ ⇔≡ ╩ ╢↓≤╩ ⇔≡™╕∆⁹ ≤

⇔≡│⁸ ╡─ ( ⁸ ⁸ )⅜12 20 ≤⌂╡⁸24 ⌐⌂╠⌂™╟℮⌐∆╢ ⅜

№╡╕∆⁹ 

 

╡⅜ ⌐ ╩ ╓∆ ╩ ∆╢↓≤╙ ≢∆⁹ ╛ⱴכ◔♥▫fi◓ ⌐╟∫≡⁸ ╡

⌐╟╢ ─ ⅜ ↕╣≡™⌂™ ╡⁸ ╛ ─ ◦☻♥ⱶ╩ ⇔╕∆⁹↓╣⌐╟╡⁸

∕─ ⌐ ↕╣⌂™ ─ ╡⅜ ⅝╕∆⁹ 

 

⌐⅔↑╢ ⌂◖ⱴכ◦ꜗꜟ꜠ⱬꜟ─ ≢│⁸ ╠⅛⅝≥╢╣↕♩►▪ꜟכ○⅜ 4 ⅛╠

⌐ ╦╣√ ╡≢│ ⅜0.25% ∆╢ ⅜ ↕╣╕⇔√⅜⁸ ─ ⌐ ∆╢ ⌐

│№╡╕∑╪≢⇔√⁹⇔⅛⇔⁸ ⌐⅔↑╢ ⌂◖ⱴכ◦ꜗꜟ ≢─ ≢│⁸ ↕♩►▪ꜟכ○⅜

╣╢ ⅛╠ ∫≡ 4 ⅛╠ ⌐ ╦╣√ ╡≢№∫≡╙∕─ ─ ⌐ │⌂⅛∫√↓

≤╩ ⇔≡™╕∆⁹ 

 

↓─ │⁸ ─ ─ ™⌐╟∫≡ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ ─ ≢│⁸

│6% ≢⇔√⅜⁸ ─ ≢│ 2% ≢⇔√⁹↓╣│⁸ ⌐ ─ ╡╩ ∆╢ ⌐⁸

∕─ ─ ─ ╛ ╣ꜞ☻◒╩ ∆╢↓≤⅜ ≢№╢↓≤╩ ⇔≡™╕∆⁹ 

 

PIC ⅜ ∆╢ ╡─ ╙ ⌐ ™ ╩╙√╠∆↓≤╩ ∫≡⅔ↄ↓≤⅜ ≢∆⁹↓╣⌐≈™≡

│⁸☿◒◦ꜛfi3.2.3.2 ⅔╟┘3.3.2 ≢ ⇔╕∆⁹ 

⌐14 ─ ╡ ≢14 ─ ╡ ≢14 ─ ╡ 

╡
 
(%

) 

*◖ⱴכ◦ꜗꜟ ≢ ∫√ ⁹ ╣∙╣⧵⁹♃כ♦ 17 ─ ╡╩ ∫√⁹ 
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⌐ ∆╢ ↄ─ ⅜ ╡⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹ ╙ ⌂╙──1≈│⁸ ╩ ↄ

╗ ╩ ∆╢↓≤≢⁸ ╡⅜ ⇔╕∆⁹ 

 

ↄ─ ≢⁸♩►⸗꜡◖◦ ⌂≥─ ─ ⅜↕╣≡™╕∆⁹ ─ ꜠ⱬꜟ

⅜ ∆╢⌐≈╣≡⁸ ╡⅜ ⇔≡ ∆╢↓≤⅜ ⅛╡╕⇔√⁹↓─ ↄ│ ─

⌐ ∆╢ ─ ⅜ ∆╢↓≤⌐ ⇔≡™╕∆⁹∕─√╘⁸ ─ ─ ⅜ ↄ⌂╡╕∆⁹ 

 

⌐⁸PIC ─ ≢│⁸ ─◄Ⱡꜟ◑כ꜠ⱬꜟ╩ →╢≤( ꜠ⱬꜟ╩ →╢≤)⁸ ╡⅜

∆╢↓≤⅜ ↕╣≡™╕∆( 1.27) ⁹▪Ⱶⱡ ꜠ⱬꜟ⌐ ∆╢ ─ ≢│⁸ ▪Ⱶⱡ ≤≤╙⌐▪Ⱶⱡ

꜠ⱬꜟ╩ →╢≤⁸ ╡╩ ↕∑╢↓≤⅜≢⅝╢↓≤╩ ⇔≡™╕∆( 1.28) ⁹▪Ⱶⱡ ꜠ⱬꜟ

╩ →╢↓≤⌐╟╢ │⁸ ─ ⌐ ⇔≡™╕∆⁹ ▪Ⱶⱡ ꜠ⱬꜟ⅜ ↄ⌂╢≤⁸

⌐ ↕╣╢ ─ ⅜ ⇔⁸ ꜠ⱬꜟ⅜ ∆╢√╘⁸ ─ ⅜ ↄ⌂╡╕∆⁹ 

 1.27 ╡⌐ ∆╢ ◄Ⱡꜟ◑כ─ * 
 

 

 1.28 ╡⌐ ∆╢ꜞ☺fi꜠ⱬꜟ─ * 

╡
 (

%
) 

╡
 (

%)
 

╡─  

 

Ẽ ◄Ⱡꜟ◑כ    Ẽ ◄Ⱡꜟ◑כ 

Ẽ ꜞ☺fi    Ẽ ꜞ☺fi 

     

PIC ⌐╟╢◖ⱴכ◦ꜗꜟ ⌐⅔↑╢  

Friese et al., 1994; Anim. Sci. 72:946- 954⅛╠─  
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─  

─ │ ╡ ⌐ ⅝⌂ ™╩╙√╠∆ ⅜№╡╕∆⁹ ⅜ ⌐ ╛ ↕╣≡

™⌂™≤⁸ ╟╡╙ ™╕√│ ™ ╡⌐⌂╢ ⅜№╡╕∆⁹ 

 

↕╠⌐ ⌂↓≤≤⇔≡⁸ ╡╩ ∆╢√╘─ │ ⁸♩ꜝ♇◒─ ╠⅛(ꜟכ◔☻◒♇ꜝ♩)

↕╣╕∆⅜⁸ │ ─ ≢ ⌐ ↕╣╕∆⁹ ─ ≤ ⌐⅔↑╢ ⅛≈

⇔√ │⁸ ╡─ ╩ ∆╢ ≢ ≢∆⁹ 

 

─  

─ │ ╡⌐ ⅝⌂ ╩ ╓∆ ⅜№╡╕∆⁹ ─ ≢ ╩ ∆╢ ⁸

⁸ ╛ ⌐ ∆╢ ╟╡╙ ╡⅜ ↄ⌂╡╕∆⁹ 

 

↓╣│⁸ ⌐ ─ ⅜ ╢√╘≢∆( ─ )⁹ │↕╕↨╕≢∆⅜⁸ │1 2%─

≢∆⁹ ⅎ┌⁸ ⅜125kg≢⁸ ⌐ ⇔√ ─ ⅜123kg(1.6%─ )≢№╢≤⇔╕∆⁹

( ⅝─) ⅜100kg─ ⁸ ↕╣√ ╡│⁸ ≢─ ≢80%⁸ ≢─ ≢

81.3%⌐⌂╡╕∆⁹ ⌐ ⅜ ↕╣√ ≤ ─ ™⌐╟╡ ╡⌐1.3%─ ™⅜№╡╕∆⁹ 

 

─  

│ ╡⌐ ⅝⌂ ╩ ⅎ╢ ⅜№╡╕∆⁹╒≤╪≥─ ≢│ ⅝─ ≢∆⁹ ≢

│⁸ ╩ ∆╢ ⌐ ╩ ⇔╕∆⁹ │ ─4 5%╩ ╘⁸ ╡⌐4 5% ╩ ⅎ

╕∆⁹ ─ ⅝─ ╡│79 81%≢∆⅜⁸ ⌂⇔─ ╡│74 76%≢∆⁹∕─ ⌐ ╡⌐ ╩ ╓

∆ ≢ ↕╣╢ ≤∕℮≢⌂™ ⅜№╢ │⁸ ⁸ ⁸ ⁸ ≢∆⁹ 

 
─ ⌂ ─꜡☻╙ ╩ ⅎ╢ ⅜№╡⁸ ─ ≢ ∆╢ ⅜№╡╕∆⁹ 

Å ╛ ⅝─  
Å ⁸ Ⱬꜟ♬▪⌂≥ 
Å ™ ╛ ™  
Å ⅞⅜  

Å ↕╣⁸ ⁸ ⌂ ≢⌂™ 
Å ─  
Å ─  
Å ⇔√  

Å ◔●⁸ ⁸№↨⁸ ⌂≥ 
Å Ɑfi ─ ⌂ (Ⱳꜟ♩⁸◕כ♩─ ⁸ ─♬♇ⱪꜟ)  
Å  
Å ⅛∂╡ 
Å ─  

Å ╡ 

Å ⌂ ╡ 

⌂ ─꜡☻│ ₁─ ⌐ ⅝⌂ ╩ ⅎ╢ ⅜№╡╕∆⅜⁸꜡☻⅜1 ∞↑─ ⁸♩

ꜝ♇◒1 ─ ╡┼─ │ √⌂™↓≤⅜№╡╕∆⁹ ─ │⁸ ⅜ ╠⅛─ ≢ ⌐

⌂∫√╡⁸ ╩ ↑√╡⇔√ ⌐ ╠╣╕∆( ↕╣ )⁹ 
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☿◒◦ꜛfi 2 

⌂ ─ ≤PIC ─Ⱪꜟכⱪꜞfi♩ 
 

 
│ ↄ ↕╣≡™╢ ≢№╡⁸↕╕↨╕⌂ ─ ╩ ⇔≡™╕∆⁹ ─2≈─☿◒◦ꜛfi≢│⁸

╩ ⇔⁸ ─↕╕↨╕⌂ ≢ ⌂ ⌐≈™≡ ⇔╕∆⁹ 

 

─ ⌂ │⁸₈ ─◘fiⱪꜟ ≢ ╩ ⅝ ↓⇔⁸ ⌐╟╢ ─ ⌐ ╩ ⅎ

╢∆═≡─ ╩ ╦∑√╙─₉≢∆(Hoffman, 1994) ⁹⇔√⅜∫≡⁸ ⌐ ╕╣╢⁸╕√│ ↕

╣╢ ⌐ ≠™≡ ╩ ⇔╕∆⁹ ≤⇔≡│⁸╙∟╤╪ ⅜ ╙ ≤⌂╡╕∆⅜⁸

⁸ ⁸ ╙ ╕╣╢ ⅜№╡╕∆⁹.  

 
⌐כꜞ◗♥◌─≈5│ ↑╠╣╕∆⁹:  

1.  ≤  
Å ⅜ ⌐ ═╠╣╢⅛≥℮⅛⌐ ╩ ⅎ╢ ─№╢ ⁸Ɫfi♪ꜞfi◓⅔╟┘ ─  

2.   
Å ♃fiⱤ◒ ⁸ ⁸ ─ ⁸⅔╟┘∕─ ⅜ ⌐≤∫≡≥─╟℮⌐ ≢
№╢≤ ↕╣≡™╢⅛≤™∫√ ⁹ 

3.  /  
Å ⅛╠ ≢ ↕╣╢╕≢⁸ ⅜≥─╟℮⌐ ↕╣≡⅝√⅛≤™∫√  

4.   

Å ⌐ ╩ ═√  

5.   
Å ─ ╛ ╩  

⁸∟℮─כꜞ◗♥◌─≈5─╠╣↓ / ─ ⁸ ⁸⅔╟┘ / ─ │⁸ √

↕╣╢═⅝ ≤ ⌂∆↓≤⅜≢⅝╕∆⁹ ™ ⅎ╣┌⁸ │ ⌂ ≢⁸ ─ ≤ ╩

∆╢ ≢ ↕╣⌂↑╣┌⌂╡╕∑╪⁹ 
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↓─ⱴ♬ꜙ▪ꜟ│⁸ ─ ─╕√│ ⌂ ╩ ∆╢ ─ ─ ⅔╟┘ ⌐

╩ ≡≡™╕∆⁹ ⅜ ∞≤ ⌐☻♩꜠☻⅜⅛⅛╢√╘⁸ / │ ⅔╟┘

≤№╢ ⇔≡™╢↓≤⌐ ∆╢↓≤⅜ ≢∆⁹ ↓╣│⁸ ─ ⌐ ╩ ⅎ╢

⅜№╡╕∆⁹ 

 

│⁸ ( ╩ ╠⅛⌐⇔≡╕√│ ∑≡)╩ ═≡™╢≤⅝⌐ ╦╣╢ ≢ ↕╣⁸∕╣⌐

╟╡ ╩ ⇔╕∆⁹ ⌐│⁸ ╩ ↑√ ⱤⱠꜞ☻♩╕√│ ↕╣≡™⌂™ Ɽ

Ⱡꜞ☻♩─™∏╣⅛≢ ↕╣╕∆⁹ⱤⱠꜞ☻♩│ ⁸ ⁸↕כ◦כꜙ☺⁸↕⅛╠ ⁸ ╩ ⇔╕∆⁹

↓╣╠─2≈─ⱤⱠꜟ♃▬ⱪ⌐≈™≡│⁸ⱴ♬ꜙ▪ꜟ─☿◒◦ꜛfi3≢ ⇔ↄ ⇔╕∆⁹ 

 

│⁸ ─ ╩ ╕√│ ∆╢√╘⌐ ↕╣╢ ⌂ ≢ ↕╣≡™╕∆⁹ 

Å pH 
Å  
Å  
Å ≢ ⇔√ ╠⅛↕ 
Å ⱴכⱩꜞfi◓/ ( IMF)  
Å ─  

─ ─ ⅔╟┘ │⁸ ─2≈─☿◒◦ꜛfi≢↕╠⌐ ⌐כꜞ◗♥◌─≈⁸2⌐╘√╢∆

↑╠╣╕∆⁹ 

 

2.1 PICⱩꜟכⱪꜞfi♩ 

⌐ ∆╢ ┘ ─ ─ ⌐╟╡⁸ ╕⇔™ ╩╟╡ ⇔≡ ∆╢√╘─◦☻♥

ⱶ╩ ∆╢↓≤⅜ ≤⌂╡╕⇔√⁹1996 ⌐PIC⌐╟∫≡ ↕╣√ ≤ ⌐ ∆╢PIC Ⱪꜟכ

ⱪꜞfi♩│⁸ ─ ⌐ ∆╢ ─ ─1≈≢⇔√⁹ 

 

PIC │⁸ ⅜ ⌐ ╡ ╦╣⁸ ↕╣╢↓≤⌐╟╡ ⌐≈⌂→╢↓≤╩ ⌐Ⱪꜟכⱪꜞfi

♩╩ ⇔╕⇔√⁹PIC│ ⁸⇔כ♃♬⸗⌐ ⇔™ ⌐ ⇔≡⁸Ⱪꜟכⱪꜞfi♩╩ ⌐

⇔╕∆⁹ 

 

─ MQ ─ ⌐ fi◕כ◖ꜞ◓⁸│≡⇔ ꜠ⱬꜟ(╕√│glycolytic potential ( GP)≤╙™℮)⁸

☻♩꜠☻꜠ⱬꜟ S ⅔╟┘ T ─ ≤™℮3≈─ ⌂ ⌐ ∆╢ ⅜№╡╕∆⁹

╩ ≤⇔≡ ⅎ╕∆⁹ 

MQ = GP + S + T 

 
PICⱩꜟכⱪꜞfi♩│⁸ ⌂ ╩ ∆╢√╘─10─ ⌂ ⌐ ⇔≡™╕∆⁹↓╣╠⌐│⁸ ⁸

⁸ ≢─ ╖ ╖⁸ ⁸ ≢─ ╖ ╤⇔⁸ ⁸ ◄ꜞ▪≢─ ⁸ ⁸ ⅛╠ ╛∆

⁸⅔╟┘ ─ ⅜ ╕╣╕∆⁹╙≤╙≤PICⱳכ◒ Ⱪꜟכⱪꜞfi♩│⁸ ─ ≤ ─

╖╩ ∫≡™╕⇔√⁹2000 ⅛╠ ─ ⅜╕∆╕∆ ⌐⌂∫≡™╢√╘⁸ ↕╣√PIC

Ⱪꜟכⱪꜞfi♩⌐ ╕╣≡™╕∆⁹ 

 

─ ≤ ─ ⌐ ∆╢PIC Ⱪꜟכⱪꜞfi♩─ ╩ 2.1⌐ ⇔╕∆⁹☿◒◦ꜛfi3≤4≢│⁸

╟╡ ⌂ ⌂ ⁸⅔╟┘ ≤ ─ ─ ≤ ⌐≈™≡ ⇔╕∆⅜⁸↓─ ≢│⁸

─ ╩ ≈↑╢─⌐ ≈ ⱴ♬ꜙ▪ꜟ╩ ⇔╕∆⁹ 
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2.1 PIC Ⱪꜟכⱪꜞfi♩ 
 

 

 

 

 
 

 

 

 

 

 
 

 
 

 
 

 

 
 

 
 
 

 

─  

─  

 

 

≢─ 

╖ ╖ 

 

╖ ╤⇔ 

≢─ 

 

☻♃fi♬fi◓ 

 

☻♃fi♬fi◓ 

⅛╠ ╕≢ 

 

─ ╩ 

∆╢√╘─ 

 

─ ╩ 

∆╢√╘─ 

≤

 

☿◒◦ꜛfi 3.3.1  

☿◒◦ꜛfi 3.3.2  

☿◒◦ꜛfi 3.3.3  

☿◒◦ꜛfi 3.3.4  

☿◒◦ꜛfi 3.3.5  

☿◒◦ꜛfi3.3.6  

☿◒◦ꜛfi 3.3.7  

☿◒◦ꜛfi 3.3.8  

☿◒◦ꜛfi 3.3.9  

☿◒◦ꜛfi 3.3.10  

☿◒◦ꜛfi 4.3.1  

☿◒◦ꜛfi 4.3.2  

PIC 

Ⱪꜟכⱪꜞfi♩ 
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☿◒◦ꜛfi 3 

─  
 
 
 

 
3.1   ⌐⅔↑╢ ─  

( )─ ─ │⁸ ⌐╟∫≡ ⌂╢ ⅜№╡╕∆⁹↓╣╠─ ⌐│⁸ ↄ─ ⁸ ─

√ ╛ ⅜ ╕╣╕∆⁹⇔⅛⇔⁸ ─ ─ ⌐⅔↑╢ ⌂ │⁸∕─ כꜙ☺⁸↕⅛╠

⁸↕כ◦ ≢∆⁹ 

 

─ │⁸ ─ ╩ ╕√│ ∆╢√╘⌐ ⇔⁸ ≢ ∆╢™ↄ≈⅛─ ─ ╩

↑╢ ⅜№╡╕∆⁹↓─☿◒◦ꜛfi≢│⁸↓╣╠─ ≤⁸ ─√╘─ ≤ ⌐ ╩ ≡╕∆⁹

⅛╠ ┼─ ⌐↓╣╠─ ⌐ ╩ ⅎ╢ ⌐ ⅎ≡⁸↓╣╠─ ⱪ꜡☿☻╩

∆╢ ⌐≈™≡ ⇔╕∆⁹ 
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3.1.1  ⌂  

 

⌐כꜞ◗♥◌─≈2│ ↑╠╣╕∆⁹1) ─ ╩ ∆╢√╘⌐ ↕╣╢ ⌂ ⅔╟┘ 

 2) ─ ╩ ∆╢ ⌂ ⅜№╡╕∆⁹ 

 

⌂  
Å pH 
Å / ─ ─  

Å ─ / ─ ⌐╟╡⁸pH⅜ ⇔╕∆⁹ 

Å pH│ ⌂ ≢∆⁹ 

Å  

Å / ─  

Å │Ⱶ○◓꜡ⱦfi꜠ⱬꜟ≤pH─ ╩ ↑╕∆⁹ 

Å │ ╕√│ ⌐ ≢⅝╕∆⁹ 

Å │ ⌐ ≠™≡ ╩ ∆╢ ⅜№╢√╘⁸ │ ∆╢↓≤╙≢⅝╕∆⁹ 

Å  

Å / ─  

Å / ─pH⌐ ⇔╕∆⁹ 

Å ♪ꜞ♇ⱪ꜡☻≤Ɽ⁸│☻꜡☺כ ⌂ ≢∆ 

Å ꜡☻│ ─ ╙ ↑╕∆ 

Å ⌐ ⌂ ≢ ↕╣╕∆⁹ 

Å ╕╡ 

Å ╛ ─ ╕╡─  

Å ╕╡│⁸ (ⱪꜝ▬ⱴꜟ◌♇♩╕√│◘Ⱪⱪꜝ▬ⱴꜟ◌♇♩)─pH⁸ ⁸ ⁸ ⌂≥─

ↄ─ ─ ╩ ↑╕∆⁹ 

Å ⌐ ⌂ ≢ ↕╣╕∆⁹ 

Å ⱴכⱩꜞfi◓/IMF 

Å ─ (IMF)꜠ⱬꜟ 

Å pH꜠ ⱬꜟ≤│ №╡╕∑╪⁹ 

Å ⁸ ⁸ ─ ╩ ↑╢ ⅜№╡╕∆ 

Å (ⱴכⱩꜞfi◓)╕√│ ( ↕╣√IMF/ ꜠ⱬꜟ)⌐ ↕╣╕∆⁹ 

Å │ⱴכⱩꜞfi◓─ ⌐ ≠™≡ ╩ ∆╢ ⅜№╢√╘⁸ⱴכⱩꜞfi◓╙ ∆╢ 

↓≤⅜≢⅝╕∆⁹ 

Å  

Å ─24 ─ ⌐⁸ ⅜ ⌐ ↕╣╢⌐≈╣≡ ⅜ ⇔╕∆⁹ 

Å ─ ≤pH ╩ ∆╢√╘⌐│⁸ ⅜ ≢∆⁹ 

Å │ ⌐ ↕╣╕∆⁹ 

⌂  

Å  

Å ─ ╠⅛↕─ ⌂  

Å pH⁸☺ꜙ⁸↕כ◦כ ≤─  

Å │ ⌐ ↕╣╕∆⁹ 

Å  

Å ⱤⱠꜞ☻♩│⁸ ↕╣√☻◖▪ꜞfi◓ ╩ ⇔≡⁸◖fi♩꜡כꜟ↕╣√ ─ ≢ ♥☻♩ 

╩ ™╕∆⁹ 

Å ⱤⱠꜞ☻♩│⁸♩꜠כ♬fi◓ ╖╕√│ ≢(⇔⌂◓fi♬כ꜠♩) ↕╣╕∆⁹ 

Å ╒≤╪≥─ ⁸ │ ⌂ ≢∆⁹ ⌐ ↕╣√ⱤⱠꜞ☻♩≢№╢≤ ╩

≢⅝╕∆⁹ 
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3.1.2  ─  
 

3.1.2.1  pH  

─pH ⌐│↕╕↨╕⌂ⱷכ♃כ╩ ≢⅝╕∆⁹ ≢ ⌐ ↕╣≡™╢╙──™ↄ≈⅛╩

3.1⌐ →╕∆⁹ 
 

 3.1  ⌂pHⱷכ♃כ 
 

MPI pH Meter 

http://www.meatprobes.com/ 

 
 
 
 
 
 
 
 
 

 
Frontmatec pH*K21 

Photo courtesy of Frontmatec 

(https://www.frontmatec.com/) 

 3.2 ⱪ꜡כⱩ 

 

 
 
 
 
 
 
 
 

Hanna HI98163 

https://www.hannainst.com/ 

 
 
 
 
 
 
 

 Hanna Halo Bluetooth  FC2022 

https://www.hannainst.com/ 

●ꜝ☻ 

ⱪ꜡כⱩ 
●ꜝ☻  

ISFET ⱪ꜡כⱩ 

 

 

─ ™ ⌂pH ╩ ∆╢√╘─ⱳ▬fi♩│⁸pHⱷכ♃כ ≢│⌂ↄ⁸ⱷכ♃כ≢ ↕╣╢

pHⱪ꜡כⱩ─ ≢∆⁹ ─pH╩ ∆╢√╘⌐ ↕╣√pHⱪ꜡כⱩ╩ ⅎ√pHⱷכ♃כ╩ ∆╢↓≤

⅜ ≢∆⁹ 

 

─pH╩ ∆╢√╘⌐ ↕╣╢ ╙ ⌂2≈─ⱪ꜡כⱩ♃▬ⱪ│⁸●ꜝ☻♅♇ⱪ╕√│ ●ꜝ☻ISFET

ⱪ꜡כⱩ≢∆ 3.2 ⁹↓╣╠─ │⁸ ⌐ ⇔≡╙ ⅜≈⅛⌂™╟℮⌐ ─ ╩⇔≡™╕∆⁹ISFET

ⱪ꜡כⱩ│⁸●ꜝ☻─ ⅜ ╣≡ ╩ ∆╢ꜞ☻◒╩ ∆╢√╘⁸ ─ ⅛╠ ╕⇔™╙─≢

∆⁹√∞⇔⁸●ꜝ☻♅♇ⱪⱪ꜡כⱩ│╟╡ ≢ ⅜№╡╕∆⁹ 

 

ISFETⱪ꜡כⱩ─ ⌂ │⁸☿fi◘כ⅜╦∏⅛⌐ⱪ꜡כⱩ─ ⌐ ∫≡™╢√╘⁸ ≤ ⌐ ↕∑╢

↓≤⅜ ⇔™ ≢∆⁹ISFETⱪ꜡כⱩ│⁸●ꜝ☻⌐ ═≡ ⅜ ↄ⌂╡╕∆⁹ │№╢╙──⁸

⅜●ꜝ☻─ⱪ꜡כⱩ─ ╩ ⇔≡™╢ ≢│⁸ISFETⱪ꜡כⱩ╩ ∆╢ ⅜№╢⅛╙⇔╣╕∑╪⁹ 

 

─pHⱪ꜡כⱩ ☻ⱴכ♩ⱪ꜡כⱩ ⌐│⁸pH≤ ╩ ⌐ ∆╢ ⅜№╡╕∆⁹ 

β ISFET≤│⁸Ion Sensitive 

Field Effect Transistor ▬○fi

♩ꜝfi☺☻♃ ─

⁹pH ─ ⌐ ╩

™≡™√ⱪ꜡כⱩ─↓≤⁹ 

Frontmatic ⌐╟╢  

http://www.meatprobes.com/
https://www.frontmatec.com/
https://www.hannainst.com/
https://www.hannainst.com/
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╒≤╪≥─pHⱷכ♃כ│ ≢ ∆╢╟℮⌐ ↕╣≡™╢√╘⁸ / ≢─ ⌐│ ⇔≡

™╕∑╪⁹ ─⸗♦ꜟ│⁸ ∟ ┘ ≢ ⅜№╢╟℮⌐ ↕╣≡⅔╡╕∆⅜⁸ / ≢

─ ⌐│ ≢∆⁹3≈─ ⌂ pHⱷכ♃כ☻♃▬ꜟ⅜ ≢⅝╕∆⁹ 
Å Ⱨ☻♩ꜟ  
Å ─pH ⌐ ↕╣≡⅔╡⁸ ≢─ ⅜ ≢∆⁹ 

Å │╟╡ ≢⁸ │2,500₩5,000 ♪ꜟ 2021 ─ ≢∆⁹ 

Å ∟◖כ♪  

Å ⱪ꜡כⱩ│◖כ♪─ ⌐№╢√╘⁸ ╩ ∆╢ ⅜№╡╕∆⁹ 
Å │ 200 ♪ꜟ≢∆⁹ⱪ꜡כⱩ─ ⌐ ∂≡⁸ │150 300 ♪ꜟ─ ≢∆⁹ 

Å Bluetooth ╕√│ ≢ ≢⅝╕∆ ☻ⱴכ♩ⱨ◊fi╕√│♃Ⱪ꜠♇♩⅜ ≢∆ ⁹ 

Å ⱪ꜡כⱩ│pHⱷ⁸⅜∆≢כ♃כpH╩ ∆╢▪ⱪꜞ⅜ ↕╣≡™╕∆⁹ ↓╣╠─ⱪ꜡כⱩ─ │ 

200 ♪ꜟ≢∆⁹ 

pHⱷכ♃כ╩ ∆╢ ─╙℮1≈─ │⁸pH ╩ ∆╢≤ ⅜ ⁸ ↕╣⁸ ♃כ♦≢

╩♄►fi꜡כ♪≢⅝╢ ≢∆⁹↓╣⌐╟╡⁸╟╡ ≢ ♃כ♦⌂ ≤ ⅜ ╠╣⁸╟╡ ™

≢╟╡ ↄ─ ╩ ≢⅝╕∆⁹ 500◘fiⱪꜟ╩ ∆╢ │⁸ ─╒≤╪≥─▪ⱪꜞ◔

≡⇔≥fiꜛ◦כ ⇔≡™╕∆⁹ 

 

pHⱷכ♃כ╩ ∆╢≤⅝│⁸ ╙ ⇔≡ↄ∞↕™⁹ ⌂ↄ≤╙⁸pHⱷכ♃כ│pH4.0⅔╟┘7.0─

≢2 ≢⅝╢ ⅜№╡╕∆⁹ 

 
●ꜝ☻♅♇ⱪpHⱪ꜡כⱩ⌐ ∆╢ ⅜⌂™≤ ∆╢≤⁸pHⱷכ♃כ╩ ∆╢ ⌐│ ─ ╩⅔ ╘ 
⇔╕∆⁹ 
Å ⅜●ꜝ☻ⱪ꜡כⱩ─pHⱷכ♃כ 
Å ≢ ╩ ∆╢ ╩ ⅎ√pHⱷכ♃כ 
Å ╩ ⇔≡♄►fi꜡כ♪∆╢ ╩ ⅎ√pHⱷכ♃כ 
Å pH4.0⅔╟┘7.0─ ≢ ≢⅝╢  
Å ⅜5  

3.1⌐ ↕╣≡™╢∆═≡─pHⱷ⁸│כ♃כ↓╣╠─ ╩ √⇔≡™╕∆⁹ ⌐ ⌂ ─pHⱷכ♃

⅜כ ≢⅝╢ ⅜№╡╕∆⁹ 

 

pHⱷכ♃כ─ ≤ │⁸ ⇔≡ ≢⅝╢pH ╩ ╢√╘─ ⌂ⱳ▬fi♩≢∆⁹pHⱷכ♃

─כ │⁸ ⌐ ⇔™pH4.0⅔╟┘7.0─ ╩ ⇔≡ ℮ ⅜№╡╕∆⁹∕─ ─pH

╩ ⇔≡⁸ ╩ ⇔╕∆⁹ ⅜0.05pH ╩ ⅎ≡∏╣≡™╢ │⁸ ╩ ™╕∆⁹ 

 

pHⱪ꜡כⱩ╩2 ⇔⌂⅛∫√ │⁸ ─ ∫√ ╩ ←√╘⁸ ⌐ⱪ꜡כⱩ╩ ™

⌐30 ⇔╕∆⁹ 

 

⅛╠ ╕≢─ ⁸pHⱪ꜡כⱩ♅♇ⱪ│pH ⌐ ⇔╕∆⁹pHⱪ꜡כⱩ╩ ∆╢ ⁸

ⱪ꜡כⱩ♅♇ⱪ│ 4⸗ꜟ ◌ꜞ►ⱶ╕√│ ─╙─ ╕√│ 4.0╕√│7.0 pH ─™∏

╣⅛⌐ ╣╢ ⅜№╡╕∆⁹╟╡ ™ ─ ⁸ ╟╡╙ ╩ ∆╢↓≤╩⅔ ╘⇔╕

∆⁹ 

 

⌐ ℮ ⌐⅔™≡│⁸╙≤─ ╣⅛╠ ∆╢╟℮⌐ ─ ↕⌂ ╣ ╩

⇔≡⅔ↄ─⅜ ≢∆⁹ 
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⁸pH│Ɫⱶ╕√│꜡כ☻─™∏╣⅛≢ ↕╣╕∆⁹Ɫⱶ─pH│ ( ╙╙)≢ ╙ ⌐ ↕

│pH─☻כ꜡⁸⅜∆╕╣ ≢ ↕╣╕∆⁹↓╣╠─2≈─ │⁸pH─ ⅜ ™ ≢№╢√

╘⁸ ╛ ⌐╟╢ ⅜ ⌐ Ɫⱶ─pH│⁸≥☻כ꜡⁹∆╕⅝≡ ≢≥∟╠─ ⅜

╙ ⅛⌐╟∫≡⁸ ╕√│ ₁─ⱪꜝ▬ⱴꜟ◌♇♩─ ≢ ╘╠╣╕∆ 3.3⅔╟┘3.4 ⁹

╩⇔≡™⌂™ ╩pH─☻כ꜡─ ∆╢≤⅝│⁸ ─ ╩ ⇔⌂™╟℮⌐⁸10 ≤

─ ╩ ⇔╕∆⁹ 

 
 3.3 pH─☻כ꜡   

 

 

 
 3.4  ╙╙─pH  

 



34 Version 2021.10.15 

 

3.1.2.2  ─  

│ ⌂ ≤ ⌂ ≢ ≢⅝╕∆⁹ ─ ─ ⌂ │ ⌐ ≢ ↕╣╕

∆⅜⁸ ⌂ │ ─ ↕╣√ ╩ ⇔≡ ↕╣╕∆⁹ 

 

⌂  

─ ⌐│⁸ ⁸ ⁸ ─ ⁸ ◘▬☼≤™℮4≈─ ⌂ ⅜№╡╕∆⁹

⁸ ≢│⁸₈CIE L* a* b*₉╕√│₈Hunter L a  b₉≤™℮2 ─ ─╖⅜ ↕╣≢∆⁹ 

↓╣╠─ │⁸ ╩₈L₉⁸₈a₉⅔╟┘₈b₉≤™℮3 ⌐╟∫≡ ⇔╕∆ 3.5 ⁹ 

 3.5  Lab◌ꜝכ☻Ɑכ☻ 
 

 

L* │ / ↕ ⅛╠ ╩ ⇔⁸ ≢│ ™ ™ ⅜ ╕╣╕∆⁹ a* │ ╖ ⅛╠

╩ ⇔⁸ ≢│╟╡ ™ ⅜ ╕╣╕∆⁹ b* │ ⅛╠ ╩ ⇔⁸ ≢│ ™

⅜ ⌂™ ⅜ ↕╣╕∆⁹ L* a* b* │⁸ ↕╣╢ ≤ ─ ⌐╟∫≡ ⌂╡╕∆⁹ 

 

⁸ │C╕√│D65 ╩ ⇔≡ ↕╣╕∆⅜⁸ ⌐╟∫≡│A ╩ ∆╢↓≤╙≢⅝╕∆⁹ 

C │⁸ ╩ ™√ ⌂ ╩ ⇔╕∆⁹D65 │ ⌂ ╩ ⇔╕∆⅜⁸

╩ ╖╕∆⁹ A│ ╩ ⇔╕∆⁹ 

 

─ │⁸ ⌐ ─ ╩ ∆╢ ─ ≢∆⁹2°╕√│10°─

│10°─ ⅜ ↕╣⁸10°∞≤╟╡ ™ ⌐⌂╡╕∆⁹ 

 

─ ◘▬☼│⁸ ∆═⅝ ─ ─ ≢∆⁹ ◘▬☼│⁸ ↕╣√ ─

≢∆⁹8mm≤40mm─ ⅜ ╙ ⌐ ↕╣╕∆⁹ 

L 
Å ╢™ │L ⅜ ™ ( ⌂ │

100) 

Å ™ │L ⅜ ™ ( ⌂ │0) 

 

a 
Å ─ ⅜ ⅜╢╒≥a │ ™ 

Å ─ ⅜ ⅜╢╒≥a ⅜ ™ 

 

b 
Å ─ ⅜ ⅜╢╒≥b │ ™ 

Å ─ ⅜ ⅜╢╒≥b │ ™ 
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╩ ∫√ │ ─≥─ ≢╙ ╩Ɫⱶ╛☻כ꜡│≤╪≥╒⁸⅜∆≢ ⁸│≢☻כ꜡⁹∆╕⇔

─☻כ꜡ ─ ─☻כ꜡│√╕ ─ ─™∏╣⅛≢ ╩ ℮↓≤⅜≢⅝╕∆ 3.6 ⁹ 
 

╢↑⅔⌐☻כ꜡ 3.6 ─  
 

 

 
╙╙─ │ ⁸ ─ ≢ ╦╣╕∆⅜ 3.7 ⁸◌♇♩↕╣√╙╙─ ─ ≢ ↕╣

╢ ╙№╡╕∆⁹ ⅛╠ ↑╠╣√ ⌂⇔╙╙─ ─ ⅜╟ↄ ↕╣╕∆⁹↓─ │ ⌐

⅜ ↄ ⅜ ↄ⌂╢ ⅜№╢√╘≢∆ 3.7 ⁹ 
 

 3.7  ╙╙─ ─ ( ≤ )  
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╩ ℮≤⅝│⁸ ≢│⌂ↄ⁸ ≢ ─ ╖ ╡⅜ ╦╣≡™╢↓≤╩ ∆╢↓≤⅜
≢∆⁹ ⅜ ⌐ ╩ ⅎ∏⌐ ╩ ∆╢↓≤│ ⇔™√╘⁸ⱴכⱩꜞfi◓─꜠ⱬꜟ⅜ ™≤⁸
╖ ╡ ⅜№╕╡ ╕⇔ↄ⌂™ ⌐⌂╢ ⅜№╡╕∆⁹.  

 

⌂ ─ ⁸ ╙ ⌐ -⁸Ⱶⱡꜟ♃CR│⌐ꜟכ♠╢╣↕ 400 ╕√│CR- 410 ≤
Hunter LabMiniscan⅜№╡╕∆⁹↓╣╠─ ─ │ 5,000₩10,000 ♪ꜟ≢∆ 2021 ⁹

─ ─ ─╟╡ ⌂ ╩ ⌐∆╢ ↄ─ ⇔ↄ╟╡ ⌂○ⱪ◦ꜛfi⅜ ↕╣≡™╕∆⁹
╩ ∆╢ColorMuse⅔╟┘Nix♦Ᵽ▬☻│⁸ ♪ꜟ≢ ≢⅝╕∆⅜⁸ ⁸ ⁸⅔╟┘/╕√│
─ ⌐™ↄ≈⅛─ ⅜№╡╕∆⁹╕√⁸ ⁸ ∆╢⌐│☻ⱴכ♩ⱨ◊fi╕√│♃Ⱪ꜠♇♩◖fi

Ⱨꜙכ♃כ⅜ ≢∆⁹↓╣╠─♦Ᵽ▬☻│ ≢∆⅜⁸ ▪ⱪꜞ◔כ◦ꜛfi⌐ ⌂ ⅜№╢⅛≥℮⅛
╩ ∆╢⌐│⁸↕╠⌐ ∆╢ ⅜№╡╕∆⁹ 

 

⌂  
⌂ ─ │ ─ ⌐ ≠™≡⅔╡⁸ ╩ ∆╢√╘⌐ ⅜◘fiⱪꜟ╩ ≤⇔≡

∆╢ ⅜№╡╕∆⁹ ╙ ⌐ ↕╣≡™╢2≈─ │⁸ ─ (ⱳכꜝ◌◒כ☻♃fi♄כ♪)≤

NPB⁸USA ≢∆⁹ 

 

─ⱳכꜝ◌◒כ☻♃fi♄⁸│♪כ ⌐ ╩ ⌐ ∆╢ ─◖ⱴכ◦ꜗꜟ ≢ ↕╣≡™╕∆

3.8 ⁹☻◖▪│⁸1 ╖≢1 ™ ⅛╠6 ™ ≢∆⁹ ⅜ ─ ⌐№╢ ⁸0.5─☻◖

▪⅜ ⅎ╠╣╕∆⁹ ─ⱳכꜝ◌◒כ☻♃fi♄⁸│♪כhttp://hamukumi.lin.gr.jp/color_standard.html
⅛╠ ≢⅝╕∆( ⌐│ ─ ─ ⅜⌂™≤ ⇔™⅛╙⇔╣╕∑╪)⁹ 

 

(NPB)│⁸ ─ ╩ ╗ⱳכ◒○ꜞ♥▫☻♃fi♄כ♪( 3.8) ╩ ⇔╕⇔√⁹↓╣╠│○
fiꜝ▬fi≢ ∆╢↓≤⅜≢⅝╕∆ (http://egashops.directedje.com/PorkStoreProducer/product - details. 

asp?ID=92&CID=39&P=1)⁹NPB │⁸ ─☻◖▪⅜1 ™ ⅛╠6 ™ ≢№╢√╘⁸ ─ⱳכ◒◌
≥♪כ♄fi♃☻כꜝ ≡™╕∆⁹√∞⇔⁸☻◖▪─ │⌂ↄ⁸NPB◌ꜝכ │ ⌐ ≢ ↕╣
≡™╕∆⁹ 

─◓fiꜞ▪◖☻כꜝ◌⌂ 3.8  
 

 

◓fiꜞ▪◖☻כꜝ◌⌂ │⁸ ─☻כ꜡⁸ ╩☻◖▪ꜞfi◓∆╢√╘⌐ ↕╣╕∆⅜⁸ ─

╩ ∆╢≤⅝⌐│ ─ ╩ ∆╢↓≤╙ ≢∆⁹ ⌂ ─ ≤ ─☻כ꜡⁸⌐ ─ │⁸

─☻כ꜡ ─ ╕√│ ─ ─™∏╣⅛╩ ™╢↓≤⅜≢⅝╕∆⁹ ╩◓fiꜞ▪◖☻כꜝ◌⌂

℮ ⁸ ⅜≥─╟℮⌐ ↕╣╢⅛┼─ ╩ ⇔⁸ ╢™ ≢☻◖▪ꜞfi◓∆╢↓≤⅜ ≢∆⁹

╕√⁸ⱤⱠꜞ☻♩╩2 ⌐∆╢↓≤≢⁸ ─◓fiꜞ▪◖☻כꜝ◌⌂ ─ ╩ ╘╢↓≤⅜≢⅝╕∆⁹

╩ ↑√ⱤⱠꜞ☻♩│⁸╙℮1 ─☻◖▪⌐ ⇔≡ ™⌐0.5─ ≢☻◖▪╩ ↑╢ ⅜№╡╕∆⁹ 

ⱳכꜝ◌◒כ☻♃fi♄כ♪ 

NPB◌ꜝכ☻♃fi♄כ♪ 
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⅜ ↕╣╢≤⁸ ⅜ ⇔√ ≤ ⇔≡ ⅜ ∆╢ (bloom)⅜ ↓╡╕∆⁹

╩ ℮ ⌐ ─▬fi♃כⱣꜟ(bloom period) ╩ ∆╢⅛⁸ ⅜ ∆╢╕≢ ╩ ↄ↓≤⅜ ≢∆⁹

β bloom ⅜ ⌐ ╣╢↓≤≢ ⅜ ∆╢↓≤⁹ 

 

ↄ─ ≢│⁸L* │ ─ ╩ ↑⌂™↓≤⅜ ↕╣≡™╕∆⅜⁸a*⅔╟┘b* │⁸ 10₩18 ╕

≢ ─ ╩ ↑╢ ⅜№╡╕∆⁹ ╕√│ ⌐ ╩ ∆╢≤⅝│⁸ ╩ ⌐

╣╢↓≤⌐ ⇔╕⇔╞℮⁹ │⁸ ╩▪◖☻כꜝ◌⌐╖─ ↑╢↓≤≢∆⁹ 

 

3.1.2.3   

│⁸ ⅜ ╩ ∆╢ ╩ ⇔≡™╕∆⁹ ⌂ ⅛╠⁸ │ ⁸ ─ ⅜⌂

™ ─♪ꜞ♇ⱪ꜡☻╕√│Ɽכ☺꜡☻─ ≢ ↕╣╕∆⁹♪ꜞ♇ⱪ꜡☻│ ⁸ ⌐◌♇♩↕╣√

≢ ╦╣√ ─ ╩ ∆√╘⌐ ↕╣╕∆⅜⁸Ɽכ☺꜡☻│ Ɽ♇◔כ☺↕╣√ ☻כ꜡⇔⌂

≢ ╦╣√ ─ ≢∆⁹ 

 

♪ꜞ♇ⱪ/Ɽכ☺꜡☻╩ ∆╢√╘─ ⌂ ≢│⁸╕∏◘fiⱪꜟ⅜ ↕╣√№≤⁸ ╘╠╣√

┘ ≢ ↕╣⁸∕─ ⌐ ꜡☻╩ ∆╢√╘⌐ ↕╣╕∆⁹ ꜡☻│⁸ ─ ⌐

∆╢ ≤⇔≡ ↕╣╕∆⁹(♪ꜞ♇ⱪ꜡☻(%)= [ ─   ÷ ─  ] x100 )  

 

♪ꜞ♇ⱪ꜡☻│ ₁⌂ ≢ ≢⅝╕∆⅜⁸ ╩ ∆╢√╘⌐™ↄ≈⅛─ ⌂●▬♪ꜝ▬fi⌐ ℮

↓≤⅜ ≢∆⁹╕∏ ─ ⅝↕│ ╦╣╢ ⌐ ╩∆╢√╘⁸◘fiⱪꜟ─ │ ─ ≢№

╢ ⅜№╡╕∆⁹↓╣│⁸ ─ ⅛╠25mm─ ⌐◌♇♩↕╣√◘fiⱪꜟ╩ ╢⅛⁸◖▪ꜞfi◓ ╩

∫≡25mm ─ ↕─ ⅛╠ 25mm─◖▪╩ ╡ ╢↓≤≢ ≢∆⁹ 

 

│ ⅜ ∆╢≤ ─꜡☻⅜ ╕╢√╘⁸◘fiⱪꜟ╩ ∆╢≤⅝⌐│ ─ │ ⇔⌂™↓≤

⅜ ≢∆⁹∕℮⌂╠⌂™╟℮⌐∆╢√╘⌐⁸ ─ ⅛╠25 mm╩◌♇♩⇔⁸ ─25mm─ ⅛╠♪ꜞ♇ⱪ

꜡☻ ◘fiⱪꜟ╩ ⇔╕∆⁹ 

 

♪ꜞ♇ⱪ꜡☻ ─∆═≡─◘fiⱪꜟ│⁸ ─ ╛ ⅛╠ ⌐ ↕╣≡™╢ ⅜№╡╕∆⁹

◘fiⱪꜟ⅜ ⌐ ╩ ↑⌂™╟℮⌐ ⇔╕∆⁹ ꜡☻⅜◘fiⱪꜟ⅛╠ ≢⅝╢╟℮⌐⁸◘fiⱪ

ꜟ╩ ⅛∑≡ ⅝╕∆⁹↓╣⌐│ ₁⌂ ⅜№╡⁸ ╙ ⌂ ⌐│⁸ ╡ ╩ ⇔√ ╛EZ♪ꜞ

♇ⱪ♅ꜙכⱩ ─2≈⅜№╡╕∆ ( 3.9)  

 
3.9  EZ♪ꜞ♇ⱪ♅ꜙכⱩ≤◖▪ꜞfi◓  
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╡ ╩ ⇔√ ≢│⁸ ╡ →√ ╡ ⌂≥⌐◘fiⱪꜟ╩ ╡ ↑╕∆⁹ ⌐⁸◘fiⱪꜟ╩ⱦ♬כꜟ

≢ ╖╕∆⁹ⱦ♬כꜟ ⅜◘fiⱪꜟ⌐ ╣⌂™╟℮⌐ ⇔≡ↄ∞↕™⁹ 

 

♦fiⱴכ◒ EZ ─♪ꜞ♇ⱪ♅ꜙכⱩ ( https://www.dti.dk/specialists/ez - driploss -

equipment/35497)≢│⁸◘fiⱪꜟ╩♅ꜙכⱩ─ ⌐ ↄ↓≤≢⁸ ꜡☻╩◘fiⱪꜟ⅛╠ ⇔╕∆⁹ 

 

◘fiⱪꜟ│⁸ ╘╠╣√ 1₩5°C≢ ─ │24 ╕√│48 ∆╢ ⅜№

╡╕∆⁹ ≤ ─ ⅜ ∆╢≤♪ꜞ♇ⱪ꜡☻⅜ ⌐ ∆╢√╘⁸ ─ ≤ ╩ ≈

↓≤⅜ ≢∆⁹ 

 

⌐⁸♪ꜞ♇ⱪ꜡☻╩ ⌐ ≢⅝╢ ⅜ ≢∆⁹ ─◘fiⱪꜟ◘▬☼─ ⁸◘fiⱪꜟ─ │

10₩20g≢∆⁹⇔√⅜∫≡⁸Ⱶꜞ◓ꜝⱶ ≢ ≢⅝╢ ⅜ ≢∆⁹ 

 

Ɽ⁸│☻꜡☺כ Ɽ♇◒↕╣√◌♇♩ ╩ ∫≡ ↕╣╕∆⅜⁸ ⌐ ⅜☻כ꜡⇔⌂ ╦╣╕∆⁹Ɽ

⅜☻כ꜡⁸│☻꜡☺כ ≢ ↕╣√≤⅝⅛╠⁸◌♇♩∆╢√╘⌐ ⅜ ⅛╣╢≤⅝⅛⁸ ⅜

╩ ↑╢≤⅝╕≢─ ꜡☻─ ╩ ⇔╕∆⁹↓╣│╟╡ ™ ─ ╩ ╢╙─≢№╡⁸ Ɽכ☺

꜡☻│⁸ ⌂ↄ≤╙7 ∫≡⅛╠ ↕╣╕∆⁹▪☺▪⌐ ↕╣╢ ─ ─◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸

28 ─ ╩⇔╕∆⁹♪ꜞ♇ⱪ꜡☻≤ ⌐⁸◘fiⱪꜟ│⁸ ─◖ⱴכ◦ꜗꜟ꜠ⱬꜟ≢─

⌐⅔↑╢ ≢ ↕╣╢ ⅜№╡╕∆⁹ 

 

Ɽכ☺꜡☻╩ ∆╢√╘⌐⁸ ─ ─☻כ꜡⌐ ╩ ╡╕∆ ╕√│⁸∆≢⌐ ⅜╦⅛∫≡™╢

│ ─ ╩ ⇔ ⅝╕∆ ⁹ ⅜ ╩☻כ꜡⁸╠√⇔ ⅛╠ ╡ ⇔╕∆⁹ⱭכⱤכ♃○ꜟ≢ ╩

ↄ ⅝ ╡⁸ ⌂ ─ ╩ ╡ ⅝⁸ ╩ ⇔╕∆⁹ ─☻כ꜡⌂ ─ ⁸ ⌂

╩ ∆╢⌐│⁸ ⅜10 kg─ ◓ꜝⱶ ≢ ≢⅝╢╙─ ⅜ ≢∆⁹ 

 
 

3.1.2.4  ╕╡─  

NPB│⁸ ─ ╕╡╩ ∆╢√╘─ ╩ ╘≡™╕∆⁹↓─☻◖▪ꜞfi◓◦☻♥ⱶ│⁸ ⁸ ─

╩ ⇔⁸ ─3ⱳ▬fi♩☻◖▪ꜞfi◓◦☻♥ⱶ╩ ⇔╕∆⁹ 

1 = ╠⅛™; │ ╠⅛ↄ⁸ │╝⅜╪≢⅔╡⁸ ╩ ∫≡™╕∑╪⁹ 

2 = ╕∫≡™╢ │ ╖⅜ ⌂ↄ⁸ ╩ ⇔≡™╕∆⁹ 

3 = ≤≡╙ ╕∫≡™╢ │ ⌐ ╠⅛≢⁸ ╖│№╡╕∑╪⁹ 

 

↓─◦☻♥ⱶ│⁸ ╛ ─ ≢ ─ ╕╡╩ ∆╢ ⌐╟ↄ ╦╣╕∆⁹√∞⇔⁸ ↄ─

⁸◖ⱴכ◦ꜗꜟ ≢│↓─☻◖▪ꜞfi◓◦☻♥ⱶ╩ ⇔≡ ╕╡╩ ∆╢↓≤│ ⇔™≢∆⁹ 

 

∕─√╘⁸ ≢│⁸ ☻כ꜡⇔⌂ ─ ╩ ℮5 ☻◖▪ꜞfi◓◦☻♥ⱶ⌐⅔™≡NPB ╩ ⇔

≡ ⇔≡™╕∆⁹↓─☻◖▪ꜞfi◓ │NPB ≤ ⌐ ☻כ꜡⁸⅜∆╕™≡ ≢│⁸3 ◦☻♥ⱶ

≢│⌂ↄ5 ☻◖▪ꜞfi◓◦☻♥ⱶ⅜ ↕╣≡™╕∆⁹ 

https://www.dti.dk/specialists/ez-driploss-equipment/35497
https://www.dti.dk/specialists/ez-driploss-equipment/35497
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 3.10 ╕╡─ ⌐fi◄fi♪│NPB◦☻♥ⱶ▬꜡כ◘─☻כ꜡  ≠™≡ ↕╣╕

∆⅜⁸ ⌂ ╕╡─☻◖▪╩ ☻כ꜡⁸⌐╘√╢∆ ⅜

∕─ ╩≥─ ⅜☻כ꜡╛⅛╢∆ ╡√√╕╣╛∆™⅛

≥℮⅛⌐ ⅜ ⅛╣╕∆ 3.10 ⁹ 

 
5 ☻◖▪ꜞfi◓◦☻♥ⱶ─  

1 = ≤≡╙ ™;╒≤╪≥ ╩ ╩☻כ꜡⌐∏╣ ╡ ╗↓≤⅜

≢⅝⁸ ╩ ≢⅝╕∑╪⁹ 

2 = ™; ⌐ ╡ ╗↓≤⅜≢⅝⁸∞╠╡≤⇔√ ≢  

╩ ∟╕∆⁹ 

3 = ╕∫≡™╢;╦∏⅛⌐ ⅜№╢╙ ╡ ╗↓≤⅜≢⅝⁸

╩ ∟╕∆⁹ 

4 = ⌐ ╕∫≡™╢; ⌂ ─√╘⁸ ⌐ ╡ ∆

↓≤⅜≢⅝╕∑╪⁹ ╙ ↄ ╙⇔∫⅛╡ ↕╣╕∆⁹ 

5 = ≤≡╙ ╕∫≡™╢; ⅜ ↄ⁸ ⌐ ╡ ∆↓≤

⅜≢⅝╕∑╪⁹₈ ™(♃▬♩⌂)₉ ≢ ⌐╟ↄ ╩

⇔╕∆⁹ 

 

3.1.2.5  ⱴכⱩꜞfi◓/IMF─  

ⱴכⱩꜞfi◓≤ IMF ≤™℮ │⁸ ∂ ≢ ↕╣╢↓≤⅜╟ↄ№╡╕∆⁹ ↓─ ─

⁸ⱴכⱩꜞfi◓│ ─ ╩ ⇔≡ ⌐ ↕╣⁸IMF│ ╕√│ ╩ ⇔≡

⌐ ↕╣╢╙─≤⇔≡ ⇔╕∆⁹I MF─ │⁸ ╩ ⇔⁸╕√ ⌐│ ─◖☻♩

⅜⅛⅛╢√╘⁸╟╡ ⅜⅛⅛╢ ≢∆⁹╕√⁸◘fiⱪꜟ╩ ⇔⁸ ⇔ↄ ⇔≡ ∆╢ ⅜№╢√

╘⁸IMF ⌐│ ⅜⅛⅛╡╕∆⁹ 

 

(NPB)│⁸ⱴכⱩꜞfi◓☻♃fi♄כ♪╩ ⇔╕⇔√( 3.11) ⁹ 

( https://egashops.directedje.com/ PorkStoreProducer/product - details.asp?ID=92&CID=39&P=1) 

↓─ │1(╒≤╪≥ⱴכⱩꜞfi◓⅜⌂™) 10(ⱴכⱩꜞfi◓⅜ ⌐ ™)─ ≢∆⁹ ☻◖▪│IMF─

≤╒╓ ≢∆(∆⌂╦∟⁸ⱴכⱩꜞfi◓☻◖▪3│⁸IMF3%⌐ ⇔™)⁹ 
 

3.11 ⱴכⱩꜞfi◓☻♃fi♄כ♪ 
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⁸ⱴכⱩꜞfi◓│꜡כ☻≢ ↕╣╕∆⅜⁸ ─ ─ ≢│⸗⸗≢ ↕╣╕∆⁹ⱴכⱩꜞfi◓☻

◖▪─ ─☻כ꜡│⌐ ╩ ™╢─⅜ ≢∆⁹⇔⅛⇔⁸╒≤╪≥─◖ⱴכ◦ꜗꜟ꜠ⱬꜟ─ ≢│⁸

⅜☻כ꜡ ≢◌♇♩↕╣⌂™ ╡⁸∕─ ⅜ ⇔⌂™√╘⁸ⱴכⱩꜞfi◓☻◖▪│꜡כ☻─ꜞⱩ( )

≢ ↕╣╕∆⁹ │⌐◓fiꜞ▪◖☻כꜝ◌⌂ ⌂ ⅜ ≢∆⅜⁸ⱴכⱩꜞfi◓─ │

≤ ─ ─◖fi♩ꜝ☻♩╩ ╘╢√╘⌐⁸ⱴכⱩꜞfi◓☻◖▪╩≈↑╢ ⌐ ╩ ↑╢ ⅜№╢ ╙

№╡╕∆⁹ 

 

⁸ │◖ⱴכ◦ꜗꜟ꜠ⱬꜟ⅔╟┘ ─ ≢ ╩ ™≡ ↕╣≡™╕⇔√⁹ ⁸

IMF─ ⌐│ NIR ⅜ ⌐⌂∫≡™╕∆⁹└⅝ ╩ ∆╢NIR │⁸ ⇔≡™⌂™

≤│ ⌐⁸ │ ↄ⌂╡╕∆⅜ ⅜⅛⅛╡╕∆⁹ 

 

↓╣╠─ │⁸ ─IMF ≢│⌂ↄ⁸ ⌐ ╕╣╢ ─ ╩ ∆╢╙─≢№╢↓≤⌐

⇔≡ↄ∞↕™⁹ ─IMF⌐│⁸ ∞↑≢⌂ↄ⁸♃fiⱤ◒ ╛ ╙ ╕╣≡™╕∆⁹∕─√╘⁸ ─

⅜ ⅛∫≡╙⁸♃fiⱤ◒ ≤ ─ ╩ ⇔⌂™≤⁸ ╛NIR ⌐╟╢IMF ─ │⁸ ⌐

⌂ⱴכⱩꜞfi◓☻◖▪╟╡╙ ↄ⌂╡╕∆⁹ 

 

⌂ │⁸ ≤NIR ─≥∟╠╩ ℮⅛⌐╟╡ ⌂╡⁸ ⁸ ╩ ℮ꜝⱲ⌐╟∫≡ ╘╠

╣╕∆⁹◘fiⱪꜟ╩ ∆╢ │⁸ ╛ ⅜№╢≤IMF ╩ ⌐ ╡ →╢↓≤⌐⌂╢√

╘⁸◘fiⱪꜟ⅛╠ ╡ ↄ↓≤⅜ ≢∆⁹ 

 
 

3.1.2.6   

│⁸ ─≥─ ≢╙ ℮↓≤⅜≢⅝╢ ╙ ⌂ ─1≈≢∆⁹ │ ⌐

╩ ⅎ╢√╘⁸ ⅜ ⌂ ⌐ ╩ ↑╢ ╣⅜№╢ ─ ╩ ∆╢↓≤⅜ ≢∆⁹

∕─ ─☻כ꜡⁸╙╙⁸√⅛⁸│⌐ ─ ⅜ →╠╣╕∆⁹ 

 

⌂ ╩ ⇔≡ ─ ⌂ ≢─ ╩ ⇔╕∆⁹ │⁸ ●꜡♃כ♦

╩כ ⇔≡⁸ ⱪ꜡☿☻ ╩ ⇔≡ ─ ≢ ℮↓≤╙≢⅝╕∆⁹ 

 

─ ─ ╩ ℮ │⁸ ⌂ↄ≤╙100 mm─ ↕≢0.1°C─ ⅜ ⌂ⱪ꜡כⱩ╩ ⅎ√

⅜ ≢ ⇔≡™╕∆⁹ ╩ ∆╢ │5 ≢ ╩ │כ●꜡♃כ♦⁸⇔

ⱪ꜡☿☻─ ⌐ ⅎ╠╣╢╟℮⌐ ⅜ ≢∆⁹ ⁸╙╣∏™│כ●꜡♃כ♦≥ ↕

⅜100 mm ≢⁸0.1°C≢ ⅜ ⌂ⱪ꜡כⱩ╩ ∆╢ ⅜№╡╕∆⁹ 

 

╩ ─ ⌂ ╛⁸↕╠⌐ ─ ╩ ≢⅝╢╟℮⌐⁸ №⅜♩כⱳ♃כ♦─

╩כ●꜡♃כ♦╢ ∆╢↓≤⅜ ≢∆⁹ONSET│⁸ 4≈─☿fi◘כ╩ ≢⅝╢Hobo 4♅ꜗfiⱠꜟ▪

╩MX1105כ●꜡♃כ♦◓꜡♫ ⇔≡™╕∆(https://www.onsetcomp.com/products/data - loggers/mx1105)⁹

☿fi◘⁸│⌐כ ☿fi◘כ( SD- TEMP- 01)≤ⱪ꜡כⱩ ☿fi◘כ( SD- TEMP- SS- 06)⅜ ™≡™≡⁸

─ ⌐ ⁸│♩♇♬ꜚכ●꜡♃כ♦⁹∆╕™≡⇔ ♃כ♦─ ⌐ ⅛╠ ∆╢√

╘⁸ Ᵽ♇◓⌐ ╣≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

3.1.2.7  ╠⅛↕≤ ─  

─ ╩ ⌐ ⁸│♪כ♄fi♃☻♪ꜟכ◗─╘√╢∆ ╩ ⇔√ ╠⅛↕─ ≤ ⌐

╟╢ ⌂ ≢∆⁹ ⌂ ╠⅛↕│⁸Warner- Bratzler ╛ ╩ ™≡ ↕╣⁸ ≢│

╩ ↑√ⱤⱠꜞ☻♩╕√│∕℮≢⌂™ⱤⱠꜞ☻♩─◓ꜟכⱪ⌐╟╡ ─ ╩ ⇔╕∆⁹ 
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(AMSM)│ ┘ ⌂ ╠⅛↕─ ╩ ℮ ─●▬♪ꜝ▬fi╩╕≤╘╕⇔√

(https://meatscience.org/docs/default - source/publications - resources/amsa- sensoryand- tenderness-

evaluation - guidelines/research - guide/2015- amsa- sensory- guidelines - 1- 0.pdf?sfvrsn=6) ⁹↓─AMSA─●

▬♪ꜝ▬fi≢│⁸↓╣╠─ ⌐≈™≡─ ⇔™ ─╒⅛⁸ ⱤⱠꜞ☻♩╛ ╠⅛↕ ─ ⌐ ╦╠

∏ ≡│╕╢ ⌂●▬♪ꜝ▬fi╙ ╕╣≡™╕∆⁹ 

 

◘fiⱪꜟ─ │ )☻כ꜡⁹∆≢ )│⁸ ↄ─ ─ ╛ ╠⅛↕ ⌐ ↕╣╕∆⅜⁸

⸗⸗─ ╙ ⌐╟ↄ ↕╣╕∆⁹ ∆╢ ⌐ ⌂ↄ⁸ ╩ ≈↓≤⅜ ≢∆⁹ 

─ ∂ ⅛╠◘fiⱪꜟ╩ ∆╢╟℮⌐⇔╕⇔╞℮⁹ 

 

◘fiⱪꜟ╩ ⇔√╠⁸ ⌐ ─ ≢5₩14 ─ ⇔╕∆⁹ ╩

∆╢≤ ⅜ ↄ⌂╢√╘ │╟╡ ╠⅛ↄ⌂╢ ⁸ │ ─ ≢⁸ ⌐ ⇔⌂™ ⅜

╕⇔™≢∆⁹ ─ │⁸ ─ ≤ ≢⅝╕∑╪⁹ 

 

╩ ─ ↕⌐◌♇♩⇔╕∆⁹ ⌐⁸ ⌐2₩5°C≢ ╛↕╣√1▬fi♅( 2.54 cm)─ ╩ ⇔

╕∆⁹ ⌂ ─ │ ╠⅛↕╛ ⌐ ╩ ⅎ╢ ⅜№╢√╘⁸ ↄ ⇔≡⁸

⇔ ⅞√╡ ─ ╡⅜ ∞∫√╡⇔⌂™╟℮⌐⇔≡ↄ∞↕™⁹ ⁸ ( ☿fi◘כ)╩ ─

⌐ ╩כ♃♬⸗≢כ●꜡♃כ♦⁸⇔ ™╕∆⁹ 

 

│↕╕↨╕≢∆⅜⁸ ─ ╩ ⌐ ≢⅝⁸ ≢№╢√╘⁸◒ꜝⱶ◦▼ꜟ◓ꜞꜟ⅜╟ↄ

↕╣╕∆⁹ ─ )כ◌♇◒♩ꜟ⁸ⱬꜟꜞ◓☻כⱪfiⱢכ○⁸│⌐ Ⱨ◙ ┘╟⅔Ⱪfi)⁸כ○

⅜ ╕╣╕∆⁹ ⌐≈™≡⁸ ╠⅛↕─ ≤ │∕╣∙╣ⱪ꜡☿☻⅜ ⌂╢√╘⁸ ↑≡ ⇔

╕∆⁹ 

 

Warner- Bratzler │⁸ ≢ ↕╣≡™╢ ╙ ⌂♃▬ⱪ─ ⌂ ╠⅛↕─ ≢∆⁹

Warner- Bratzler Ⱪ꜠כ♪▪♃♇♅ⱷfi♩( 3.12) ╩ ⇔≡⁸▬fi☻♩꜡fi╕√│ ─♃▬ⱪ─

≢ ⇔╕∆⁹ ( 3.12) ≤Ⱪ꜠כ♪─ ╡ ↑⁸⅔╟┘☻ꜝ▬☻ ⁸◖▪ꜞfi◓⁸∕─ ─

│⁸Tall Grass Solutions,Inc. (https://www.tallgrassproducts.com/home) ⅛╠ ≢⅝╕∆⁹ 
 

≢ ╢─│⁸꞉כ♫כⱩꜝ♇♠ꜝכ( Warner-

Bratzler )Ⱪ꜠כ♪⅜ ─ ⌐ ⇔≡ ⌐1.25 cm

─◖▪( )╩ ∆╢─⌐ ⌂ ─ ⅝↕(kg╕√│N)

≢∆⁹ ⁸◘fiⱪꜟ─ ⅛╠ ─№╢◖▪ꜞfi

◓⅜≢⅝╢╟℮⁸ ◘fiⱪꜟ ╩ ⇔╕∆⁹

◖▪ꜞfi◓∆╢ ⌐ ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

 

◖▪│ ⅜ ⌐⌂╢╟℮⌐ ∆╢ ⅜№╢√╘⁸

◖▪ꜞfi◓─ ⌐⁸ ─ ╩ ∆√╘⌐ ─ ╩

╡ ╡╕∆⁹◖▪ꜞfi◓ ╩ ∫≡ ⅛╠1.25cm─

◖▪╩ ⇔╕∆⁹ ─√╘⌐⁸ ⌂ↄ≤╙4≈─

◖▪╩└≤≈─ ⅛╠ ╡╕∆⁹ 

 

◖▪╩ ≢⅝√╠⁸225±25mm/ ─ ≢꞉כ♫כⱩꜝ

≡∫╟⌐♪כ꜠Ⱪכꜝ♠♇ ⇔╕∆⁹◖▪─ ≢

⌐ ∆╢╟℮⌐ ⇔≡ↄ∞↕™⁹ ⌂ │⁸

◖▪◘fiⱪꜟ⅛╠ √ ╩ ⇔╕∆⁹ 

 

 
 

 3.12 Warner-BratzlerⱩ꜠כ♪ 
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─ ╡ │⁸ ╩ ↑√ⱤⱠꜞ☻♩╕√│ ↕╣≡™⌂™ ⌐╟╡ ╦╣╕∆⁹ ╩
↑√ⱤⱠꜞ☻♩│⁸ ₁⌂ ─ ™╩ ⇔≡ ∆╢↓≤⅜ ╘╠╣╕∆⁹ ↕╣√ⱤⱠꜞ☻♩│ ™
╩ ≢⅝╕∆⅜⁸ ─ │↓╣╠─ ™⌐ ⅛⌂™⅛╙⇔╣╕∑╪⁹⇔⅛⇔⁸ ⱤⱠꜞ☻♩⌐

╟╢ │⁸ ↕╣√ⱤⱠꜞ☻♩─ ⅜ ─ ─ ≤≥╣∞↑ ⅜№╢⅛╩ ╢─⌐ ∟╕∆⁹ 
 

⌐⁸ ⁸↕כ◦כꜙ☺│⌐ ╠⅛↕⁸ ⁸○ⱨⱨ꜠כⱣכ( )⅜ ╕╣╕∆⁹☻◖▪ꜞfi◓

⌐│ ⁸ (ꜝ▬fi☻◔כꜟ)⅜№╡⁸ ⅜ ↕™╒≥ ╕⇔ↄ⌂ↄ⁸ ⅜ ⅝™╒≥ ╕⇔™↓≤
╩ ⇔≡™╕∆⁹ ─ ⱤⱠꜞ☻♩⌐⅔™≡│⁸ ╖⌐ ≠ↄ (Ⱬ♪♬♇◒☻◔כꜟ)⌐╟╡
☻◖▪ꜞfi◓⅜ ↕╣╢ ⅜№╡╕∆⁹ 

 

⁸ⱤⱠꜞ☻♩ ⌐ ⅛╠◘fiⱪꜟ╩ ╡ ╡╕∆⁹◘fiⱪꜟ≤⇔≡⁸ │1.25cm x 1.25cm x 
2.5cm ─ ↕ ─ ⌐◌♇♩∆╢ ⅜№╡╕∆⁹ ⅜ⱤⱠꜞ☻♩─╙≤⌐ ┌╣╢╕≢⁸◘fiⱪꜟ

╩ ⅛™ ⌐ ∟╕∆⁹ 
 

ⱤⱠꜞ☻♩│ ⁸◘fiⱪꜟ─ ⅝ ╛ √ ─ ⌐╟╢Ᵽ▬▪☻─ ╩ ↑╢√╘⌐⁸

≢◘fiⱪꜟ╩☻◖▪ꜞfi◓⇔╕∆⁹ ◘fiⱪꜟ─ ⌐⁸ⱤⱠꜞ☻♩│ ≤ ≢כ◌♇ꜝ◒ ╩ ∆╢
⅜№╡╕∆⁹ⱤⱠꜞ☻♩─☻◖▪╩ ⇔≡⁸ ♅ꜛ♇ⱪ─ ⌂☻◖▪╩ ⇔╕∆⁹ 

 

≥─ ⌐⅔™≡╙⁸ ↕╣√ ≢ ╩ ⇔⁸◘fiⱪꜟ ╛ⱬfi♅ⱴכ◐fi◓ ─꜡♇♩

≢ ⅜ ≢№╢↓≤⅜ ≢∆⁹       

 
3.2   ⌐ ╩ ╓∆  

3.2.1  ⅛╠ ┼─  
 

3.13 │⁸ ⁸↕╠⌐│ ─ ╕√│ ⅜ ⌡╠╣⁸ ─ ™≢ ╕╣≡

↕╣≡™╕∆⁹ │⁸∕╣∙╣ ( )≤ ┌╣╢ ⌐ ╕╣≡™╕∆⁹ ─
─ │⁸ ╩ ╗↓≤≢ ≥℮⇔╩ ↑≡™╕∆⁹ 

 

≢ ╢≤⁸ ⌐│ ⌂╢ ⅜№╡╕∆⁹↓╣╠│⁸▪◒♅fi≤Ⱶ○◦fi⁸⅔╟┘™ↄ≈⅛─
∆╢₈ⱫꜟⱤ₉כ♃fiⱤ◒ ⅛╠ ↕╣╢◘ꜟ◖ⱷ▪( )≤⇔≡ ╠╣≡™╕∆⁹Ⱶ○◦fi│⁸ ₁─

Ⱶ○◦fiꜚ♬♇♩⅜ ↄ ╖ │√╕ꜟכ♥)♪♇꜡√∫↕╦ )⅛╠ ↕╣╢♃fiⱤ◒ ≢∆⁹Ⱶ○◦fi
ꜚ♬♇♩─Ⱬ♇♪( )│꜡♇♪─ ⌐ↄ∫≈⅝⁸▪◒♅fiⱨ▫ꜝⱷfi♩⌐ ⅝ ↑╠╣⁸ ─ ≤
─◘▬◒ꜟ╩ ⌐∆╢◒꜡☻Ⱪꜞ♇☺╩ ⇔╕∆⁹ 

   

 

  

 

 

 

 

Ⱶ○◦fi Z  ▪◒♅fi M  

◘ꜟ◖ⱷ▪ 

 
 Ⱶ♩◖fi♪ꜞ▪ 

 

 

Z  Z  

Z  Z  M  

▪◒♅fi 

Ⱶ○◦fi 

◘ꜟ◖ⱷ▪ 

 

≢─ ─ⱴ♬ꜙ▪ꜟ 
http://www.nlbc.go.jp/gijutumanyuaru/manual21/index.html 

(  ☿fi♃כ) 

H♂כfi 

3.13  

http://www.nlbc.go.jp/gijutumanyuaru/manual21/index.html
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│⁸ ⌂ ╩ ≤∆╢ ╡ ╪∞ ≢∆⁹ ⁸ ⁸ ⁸ │

∆═≡⁸ ≤◄Ⱡꜟ◑כ╩ ⇔⁸pH≤ ╩ ⇔⁸ ─ ╩ ∆╢√╘⌐ ≢∆⁹ 

 

⅜ ↕╣╢≤⁸↓╣╠─◦☻♥ⱶ│ ╩ ∆╢ ╩ ™⁸ ⅝≡™╢ │ ₁⌐ ⌐ ↕╣

╕∆⁹ ⁸ │⁸◄Ⱡꜟ◑כ ≤ ─™∏╣⅛⅜ ∆╢⅛⁸ ⅜ ⇔⌂ↄ⌂╢

╕≢⁸ ╠╣√ ⇔╕∆⁹ 

 
 

3.2.1.1  ◄Ⱡꜟ◑כ  

│⁸ ≤◌ꜟ◦►ⱶ▬○fi Ca2+ ─√╘⌐▪♦ⱡ◦fi ꜞfi ATP ≤ ┌╣

╢◄Ⱡꜟ◑כ ╩ ⇔╕∆⁹ 

 

ATP│⁸ ╩ ⇔≡ №╡ ╕√│ ⌂⇔ ☻כ◖ꜟ◓≢ ☻כ◖ꜟ◓│√╕

⅛╠ ↕╣╕∆⁹ATP│⁸ ☻כ◖ꜟ◓ №√╡2ATP ╟╡╙ ◓ꜟ◖

☻כ №√╡38ATP ≢╟╡ ⌐ ↕╣╕∆⁹ 

 

│⁸☻♩꜠☻ⱱꜟ⸗fi ⌐▪♪꜠♫ꜞfi≤◖ꜟ♅♂כꜟ ⅜ ↕╣╢≤⅝⌐ ↓╡╕∆⁹₈

℮⅛ →╢⅛ ₉( fight - or - flight response )╩ ⅝ ↓∆☻♩꜠☻ │⁸↓╣╠─ⱱꜟ⸗fi─ ╩

∆╢ ⅜№╡⁸∕╣⌐╟╡⁸ ╩ ⇔≡ ⅝ ╢√╘─◄Ⱡꜟ◑כ⅜ ⇔╕∆⁹   

 

⌐╟╡⁸2ATP≤2Ⱨꜟⱦfi ⅜ ↕╣╕∆⁹ ⅜ ⅝≡™╢≤⁸Ⱨꜟⱦfi │ ⌐ ↕╣⁸

∕╣│ ⅛╠ ⌐ ⇔≡Ⱪ♪► ⌐ ╡╕∆⁹↓─Ⱪ♪► │⁸₈ ℮⅛ →╢⅛ ₉⅜⅔↕╕╢⌐

≈╣≡⁸◄Ⱡꜟ◑כ ◖ꜞ ╕√│ ◘▬◒ꜟ ─√╘⌐ ⌐ ╢ ⅜№╡╕∆⁹ 

 

/ ─ ⁸ ┼─ ⅜ ╦╣⁸∕─ ⁸ ⁸ ─ ⁸⅔╟┘ ╩

∆╢ ⅜ ╦╣╕∆⁹ ⅜ ╦╣╢≤⁸ ⌐ ⇔╕∆⁹ 

 

⌐╟╢Ⱨꜟⱦfi ─ │⁸ ─ ─ ╩╙√╠⇔⁸ ─pH╩ ↕∑╕∆⁹pH─ ─

≤ │⁸☻♩꜠☻⌐╟╢ ─ ─ ─ ⁸ ⌐ ╡╟⌐(fi◕כ◖ꜞ◓) ⌐

↕╣╢◄Ⱡꜟ◑כ─ ⁸⅔╟┘ ─ ─ ╩ ↑╕∆⁹ 

 
 

3.2.1.2  ≤ ∆╢  

│⁸◄Ⱡꜟ◑כ ⅜ ⇔√≤⅝⌐ ∆╢ ⅛╠ ┼─ ─ ⌂ ≢∆⁹

│⁸ ─2≈─ ⌂ ▪◒♅fi≤Ⱶ○◦fi ⅜ ⇔√≤⅝⌐ ⅜ ╩ ℮

≢∆ ▪◒♩Ⱶ○◦fi◒꜡☻Ⱪꜞ♇☺ ⁹ 

 

⌐⅔™≡⁸ ⌐│3 №╡⁸ ⁸ ⁸⅔╟┘ ⌐ ↑╠╣╕∆⁹ ─ ⁸ATP꜠ ⱬꜟ│

≢№╡⁸ │ ╠⅛ↄ⁸ ⅜№╡⁸ ⅜№╡╕∆⁹ ⌐ ⌂▪♦ⱡ◦fi ꜞfi

ADP ╩ ≢ATP⌐ ∆╢√╘⌐◒꜠▪♅fiꜞfi CP │ ≢№╢√╘⁸↓─ⱪ꜡☿☻⌐⅔™

≡ ≢∆⁹ ⅜⌂ↄ≡╙ATP꜠ ⱬꜟ╩ ∆╢√╘⌐CP╩ ≢⅝╢ ⁸ │ ⌐≤≥╕╡╕∆⁹ 

 

CP꜠ ⱬꜟ⅜ ⇔√ ⌐⁸ATP꜠ ⱬꜟ⅜ ⇔ ╘⁸ ⅜ ⌐ ⇔╕∆⁹ ≢│⁸

│ ⅜⌂ↄ⌂╡⁸ ≢⅝⌂ↄ⌂╡╕∆⁹ATP꜠ ⱬꜟ⅜ ⇔⁸Ca2+⅜ ↕╣⁸▪◒♅fi≤Ⱶ○◦fi

⅜▪◒♩Ⱶ○◦fi◒꜡☻Ⱪꜞ♇☺╩ ≢⅝╢╟℮⌐⌂╡╕∆⁹↓╣│⁸ATP⅜◒꜡☻Ⱪꜞ♇☺╩ ∆╢√

╘⌐ ⌂√╘⁸▪◒♩Ⱶ○◦fi─◒꜡☻Ⱪꜞ♇☺⅜ ⌐⌂╢1µm/g ─ ─ATP⅜ ∆╢╕≢

⅝╕∆⁹ 
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↓─ ≢⁸ │ ─ ⌐№╡╕∆⁹ ⌐ ↕╣╢▪◒♩Ⱶ○◦fiⱩꜞ♇☺│⁸

─ ⅔╟┘ ◘▬◒ꜟ ≤ ≢∆⁹√∞⁸ ─ ≢│⁸ ⌂ ─ 20 ⇔⅛ ↕

╣╕∑╪⅜⁸ ─ ≢│ ∆═≡─ ⅜ ↕╣╕∆⁹ 

 

─ │ ⁸ 15 ⅛╠3 ─ ⌐ ╕╡⁸ 10 ╕≢⌐╒≤╪≥─ ≢ ↓╡╕∆⁹

⌐│⁸№╢ ─ ─ ◓fi♬♩כꜛ◦╢╟⌐ ⅜ ℮√╘⁸ ─ ╠⅛↕⌐

⇔╕∆⁹ 

 

≤ ∆╢ ─ ⅜ ∆╢ ⅜№╡╕∆ 

:◓fi♬♩כꜛ◦♪ꜟכ◖  

⅜ ∆╢ ⌐ ⅜7°C ⌐ ↕╣⁸ ─pH⅜6.30╩ ⅎ╢≤⁸◖כꜛ◦♪ꜟכ♩♬fi◓⅜

∆╢ ⅜№╡╕∆⁹ ⅜ ╦∫≡™⌂™√╘⁸ ≢│ ≤
⇔ ⅛ ╪

─√╘⌐ ┼─Ca2 

+─ ╩ ∆╢ATP⅜ ─╕╕≤⌂╡╕∆⁹⇔⅛⇔⁸↓╣╠─ ≢│⁸ ⌂Ca2 +≤

ATP⌐╟╡⁸Ca2 +│ ↕╣⌂ↄ⌂╡⁸ ─ ╩ ⅝ ↓⇔╕∆⁹↓─ ≢│⁸ATP⅜ ↕╣≡

⇔⁸ ⅜ ∆╢√╘⁸▪◒♩Ⱶ○◦fi─◒꜡☻Ⱪꜞ♇☺⅜ ⌐ ↕╣╕∆⁹ 

 

⌐⁸ ≢│ ⌐pH⅜ ⅜◓fi♬♩כꜛ◦♪ꜟכ◖╘√╢∆ ≤⌂╢↓≤│№╡╕∑╪⁹

⁸ ─ ⅜ ⅜╢ ⌐⁸pH⅜6.00 ≤⌂∫≡ │ ╦╡╕∆⁹ ─ ⅜ ™ ≢ ∞

↑⅜ ╛↕╣╢≤ ⌐ ↓╢ ⅜№╡╕∆⁹ 

╛ ≢│⁸ ╩ ⇔≡ ─pH╩ ⌐ →⁸ ─ ╠⅛↕╩ ⇔╕∆⁹√∞⇔⁸ ≢

│ ─ ⅜ ⅎ╢≤⁸pH─ ⅜ ↄ⌂╡ ⅜ ∆╢√╘⁸ │ ⇔⌂™≢ↄ∞↕™⁹ 

 

 

│⁸ ─ ╩◌♇♩⇔⁸ ⇔√ ⌐ ∂╕∆⁹ ⇔≡™⌂™ ⅜ ↕╣╢≤⁸

ATP≤Ca2 +⅜ ─ ╩ ⅝ ↓⇔⁸ ╩ 60 ↕∑╕∆ ╛ ─ ⁹↓─ ⌐

╟╡⁸ ⅜ ⌐ ╦╣⁸ ⅜ ⌐ ↄ⌂╡╕∆⁹ 

 

≥◓fi♬♩כꜛ◦♪ꜟכ◖ ⌐⁸ ≢│ ⁸ ⅜ ⅛╠ ╡ ↕╣≡ ↕╣╢ ⌐ ─ ⅜

∆╢√╘⁸ ⅜ ∆╢↓≤│ ≢∆⁹ ≢ ⇔√ ≢╙⁸ ⅜ ╩ ⅝ ╘╢√

╘⁸ ─ │60 ╟╡│╢⅛⌐ ⌂ↄ⌂╡╕∆⁹   

 
 

3.2.1.3  ─♃▬ⱪ 

  │⁸I / ⁸II ⁸ - IIa ≤IIx ⅔╟┘♃▬ⱪIIb / ─ ≢

↕╣≡™╕∆⁹ ↓╣╠─ ♃▬ⱪ─ ⌂ ╩ 3.1⌐ ⇔╕∆⁹ 

 
 3.1  ─♃▬ⱪ↔≤─  

 

 I  IIb  IIa  

    

    

꜠ⱬꜟl     

fi◕כ◖ꜞ◓     

 ™ ™ ™ 

Ⱶ○◓꜡ⱦfi     

*  Lonergan et  al.,  2019 
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│ ⁸3 ─ ∆═≡≢ ↕╣≡™╕∆⅜⁸↓╣╠─ ─ │⁸ ─ ⁸ ⁸╕√│

─ ⌐╟∫≡ ⌂╡╕∆⁹ ≢│⁸ ╛ ⌂≥─ ⌂ ⅝⌐ ↕╣╢ │⁸I

─ ⅜ ↄ⌂╢ ⅜№╡╕∆⁹↓╣╠─ │ ™ ╩⇔≡™╕∆⁹ ≤⇔≡│⁸ ─ ⁸╙╙─

─☻כ꜡⁹∆╕╡№⅜≤⌂ ≤╙╙─ ─ │⁸♃▬ⱪII ─ ─ ⅜ ↄ⌂╡╕∆⁹ 

 

IIb ─ ⅜ ™ │⁸ ⅜ ∆╢ꜞ☻◒⅜ ↄ⌂╡╕∆⁹↓╣│⁸ ⅜ ⇔⁸

꜠ⱬꜟ⅜ ↄ⌂╢ ⅜№╢√╘≢∆⁹ ─ ⅜30°C╩ ⅎ╢≤pH⅜ ⇔⁸ ⅜ ↄ⌂╡⁸

⅜ ⇔╕∆⁹   

 

3.2.2   

 

3.2.2.1   

≤│⁸ ⅜ ╩ ∆╢ ≢∆⁹↓╣│⁸ ≤ ─ ─ ⌐≤∫≡ ≢∆⁹ ⌐⁸

─ ™ │⁸ ⅜ ╡╕∆⁹ ─ ™ │⁸ ─ ╩ ∆╢√╘⌐ ⌂

╩ ≢⅝⌂™√╘⁸∕─ ⅜ ↄ⌂╡╕∆⁹ 

 

─ ╩ ∆╢3≈─ ⌂ │⁸1 ⁸2 ⁸⅔╟┘3 ♃fiⱤ◒ ≢

∆⁹ │⁸ ─pH⌐ ⇔≡™╕∆⁹pH⅜ ( 0─ ⁸ pH5.2 ⌐ ≠ↄ≤

⅜ ⇔⁸ ≢ ⅜ ╙ ↄ⌂╡╕∆⁹ │⁸ ─ ─ 5 ⌐∆⅞╕∑╪⁹ 

 

⌐│⁸ ⌐ ╩ ∆╢ ⅜ ⇔╕∆⁹↓╣⌐│⁸ ─ ™ⱨ▫ꜝⱷfi

♩≤ ™ⱨ▫ꜝⱷfi♩─ ◘ꜟ◖ⱷ▪─ ↕; 3.13 ⅜ ≤⌂╡╕∆⁹ ⅜ ™╒≥⁸ ⅜

™↓≤╩ ⇔╕∆⁹ ⱨ▫ꜝⱷfi♩─ ⌐ ╩ ⅎ╢ ⌐│⁸pH⁸▬○fi ⅔╟┘ ─

⅜ ╕╣╕∆⁹ pH≤▬○fi ⅜ ∆╢≤⁸ⱨ▫ꜝⱷfi♩ ─ ⅜ ⇔╕∆⁹ 

 

♃fiⱤ◒ │⁸ ⅛╠ ┼─ ⌐ ∆╢♃fiⱤ◒ ≤ ⇔≡™╕∆⁹╟╡ ™꜠ⱬꜟ

─♃fiⱤ◒ │⁸ ⌂ ╩ ⅝ ↓⇔╕∆⁹↓─♃fiⱤ◒ │⁸pH꜠ ⱬꜟ≤∕─ ⌐

⇔≡™╕∆⁹pH ─ ⅜ ↄ⌂∫√╡ ↄ⌂∫√╡∆╢≤⁸♃fiⱤ◒ ─ ⅜ ⅝ↄ⌂╡⁸

⅜ ⇔╕∆⁹♃fiⱤ◒ │ ─ ─ ╙ ↑⁸ ─ ⅜ ⅜╢≤ ⅜ ⌂ↄ⌂╡╕∆⁹ 

 
3.2.2.2   

─ │⁸ ⌐Ⱶ○◓꜡ⱦfi ⌐╟╡◖fi♩꜡⁹∆╕╣↕ꜟכ◦♩◒꜡ⱶ ─ ⌐ ∆

╢ ╛ ─ ⌂≥⁸ ─2≈─ ╙ ⌐ ╩ ⅎ╕∆⁹ 

 

⅜ ∆╢ ≢Ⱶ○◓꜡ⱦfi ⅜ ↄ⌂╡╕∆⁹I │ ⌐ ⇔╛∆™

√╘⁸Ⱶ○◓꜡ⱦfi ⅜ ↄ⁸ ⅜ ↄ⌂╡╕∆⁹ 

 

│⁸ ─ ⅜ ⌂╢↓≤≢ ⌐ ⇔╕∆⁹↓─ │⁸ ⌂╢ ╩ ≈↕╕↨╕ ≢

╠╣╕∆⁹╕√⁸ ⅜ ⌂╣┌⁸ ─ ™ ╙ ⌂╢ ⅜№╡╕∆⁹ ∂ ─ /

≢╙ ™⅜ ∂╢ ⅜№╡╕∆⁹ 

 

╩ ∫√ │ ™ ╟╡╙Ⱶ○◓꜡ⱦfi─꜠ⱬꜟ⅜ ↄ⌂╡╕∆⁹√∞⇔⁸ │Ⱶ○◓꜡ⱦfi ╩

⌐ ⇔≡™╢╦↑≢│№╡╕∑╪⁹ ⌐≈™≡ ⇔√╟℮⌐⁸♃fiⱤ◒ │ ⌐↕╠↕╣√⁸

╕√│pH⅜ ⇔√ ≢ ↓╡╕∆⁹↓─ │Ⱶ○◓꜡ⱦfi ♃fiⱤ◒ ⌐╙ ╩ ╓⇔⁸

⌐╟╡Ⱶ○◓꜡ⱦfi─ ⅜ ⇔╕∆⁹ Ⱶ○◓꜡ⱦfi─ ⅜ ∆╢≤⁸ ─Ⱶ○◓꜡ⱦfi⌐╟

╢ │ ╦╣╕∆⁹ 
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♃fiⱤ◒ ─ │⁸ ─ ⌐ ╩ ⅎ╢↓≤⌐╟∫≡ ⅜ ╦╡╕∆⁹pH⅜ ™╕╕─

pH─ ⅜ ™ ⁸ │╒≤╪≥ ↓╠∏⁸╟╡ ™ ─☻Ɑ◒♩ꜟ⅜ ↕╣╕∆⁹√∞⇔⁸pH⅜ ™

⌂pH ≢│⁸╟╡ ↄ─♃fiⱤ◒ ⅜ ∂⁸╟╡ ╢™ ─☻Ɑ◒♩ꜟ─ ⌐╟╡⁸

⅜╟╡ ╢ↄ ⅎ╕∆⁹ 

 

↕╠⌐⁸Ⱶ○◓꜡ⱦfi⌐ ∆╢Ⱬⱶ Fe ─ │⁸ ⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹ⱫⱶFe⅜

Fe2+ ─ ⁸Ⱶ○◓꜡ⱦfi│○◐◦Ⱶ○◓꜡ⱦfi №╡ ╕√│♦○◐◦Ⱶ○◓꜡ⱦfi

⌂⇔ ─™∏╣⅛─ ⌐⌂╡╕∆⁹○◐◦Ⱶ○◓꜡ⱦfi│ ╢™ ≢⁸♦○◐◦Ⱶ○◓꜡ⱦfi│

™ ≢∆⁹↓╣╠─2≈─ │⁸ ⅜ ↕╣√≤⅝⌐ ↓╢ ⌐ ╩ ⅎ╕∆⁹ 

 

◌♇♩─ │⁸Ⱶ○◓꜡ⱦfi│ ⌐♦○◐◦Ⱶ○◓꜡ⱦfi─ ╩⇔≡™╕∆⁹ ⅜ ↕╣╢≤⁸♦○◐◦

Ⱶ○◓꜡ⱦfi│○◐◦Ⱶ○◓꜡ⱦfi⌐ ↕╣⁸ ─ ⌐╟╡ ⅜ ╢™ ⌐ ╦╡╕∆⁹ ⌐⁸

Fe2 +│ ⇔≡ ─ Fe3 + ⌐⌂╡⁸ⱷ♩Ⱶ○◓꜡ⱦfi≤ ™ ⅜⅛∫√ ⌐⌂╡╕∆⁹ 

 

ⱷ♩Ⱶ○◓꜡ⱦfi─ │⁸ ⅜ ≢☻כ◔─ ╩≥─╟℮⌐ ╢⅛⌐ ╩ ⅎ╢√╘⁸

⌂ ⌐ ╩ ╓⇔╕∆⁹↓╣╠─ ╛ ⅜ ∆╢≤⁸ │⁸₈ ™₉╕√│₈ ╣₉≤

↕╣╢√╘⁸ ⅜№╕╡ ╕⇔ↄ⌂™≤ ∂╕∆⁹ 
 

3.2.2.3  ╠⅛↕ 

╠⅛↕│⁸ ⇔↕ ⌐ ∆╢ ⌂ ≢∆⁹ ─ ≤ │ ╠⅛↕⌐ ╩ ╓⇔╕∆⁹ 

 

─ ⌐│⁸◘ꜟ◖ⱷ▪─ ↕⁸ ─ ⁸ ─ ⁸ⱴכⱩꜞfi◓⌂≥⅜№╡╕∆⁹pH⌂≥

─ ╙⁸◘ꜟ◖ⱷ▪─ ↕≤ ─ ⌐ ╩ ⅎ╢↓≤⌐╟∫≡ ⌂ ╩ √⇔╕∆⁹ 

 

◘ꜟ◖ⱷ▪─ ↕│⁸ ─ ⌐╙ ╩ ─▪fi◓≢│⁸◘ꜟ◖ⱷ♬♩כꜛ◦♪ꜟכ◖⁹∆╕↑ ↕

⅜ ⌐ ↄ⌂╢√╘⁸ ╠⅛↕⌐ ⌂ ╩ ╓⇔╕∆⁹ ─ ≢╙⁸№╢ ─ ⅜

─▪⁸↓╣│◘ꜟ◖ⱷ(™⌂│≢◓fi♬♩כꜛ◦♪ꜟכ◖)⇔ ↕≤ ─ ╠⅛↕⌐ ╩ ╓⇔╕∆⁹ 

 

─ │⁸ ⌐⅔™≡♃fiⱤ◒ ─ ⌂ ╩ ⅝ ↓∆↓≤≢ ╠⅛↕

╩ ∆╢↓≤⅜ ⌐⌂╢√╘ ≢∆⁹ ─ ⅜╦∏⅛⌐≢╙ ⌐ ∆╢≤⁸ ─ ╠

⅛↕⅜ ₁⌐ ↕╣╕∆⁹ ⌐◌ꜟⱤ▬fiⱪ꜡♥▪כ♀ ♃fiⱤ◒ ╩ ∆╢ ⅜⁸ ─

⌐ ⇔≡™╕∆⁹◌ꜟⱤ▬fi │⁸Ca2 +─ ⌐╟╢ ╩ ↑╕∆⁹ ◌ꜟⱤ☻♃♅fi│↓─ ╩

⇔╕∆⁹ 

 

pH⁸ ⁸ ⌂≥⁸ ₁⌂ ⅜◌ꜟⱤ▬fi─ ⌐ ╩ ⅎ╕∆⁹ ⌂◌ꜟⱤ▬fi │pH7.0

≢ ╠╣⁸pH⅜ ∆╢≤ ╙ ⇔╕∆⁹ ⌐╦√╢ ─ ⌐╟╢≤⁸pH─ ⌂ ⅜◌

ꜟⱤ▬fi─ ╩ ⌐ ↕∑⁸ ♃fiⱤ◒ ─ ⌐ ∆╢ ⅜№╢↓≤╩ ⇔≡™╕∆⁹

─ ⅜ ⅜╢≤◌ꜟⱤ▬fi─ ╙ ⇔╕∆⅜⁸ ↕╣√ 4°C≢╙◌ꜟⱤ▬fi─ │№╢

⇔╕∆⁹ 

 

♃fiⱤ◒ ─ ⅜ ↓╢ │ ≢∆⁹ ─ ╕⇔™ │5₩14 ≢⁸ ╠⅛↕│

ↄ─ 7₩10 ─ ─ ⌐ ↕╣╕∆⁹ 

 

fi◕כꜝ◖⌐ ─꜠ⱬꜟ⅜ ≢ ∆╢⌐≈╣≡⁸ ╠⅛↕│ fi─꜠ⱬ◕כꜝ◖⁹∆╕╣╦

ꜟ│⁸ ─ ╛∕─ ⌂ ⌐╟∫≡ ⇔╕∆⁹ ─√╘⌐ ↕╣√ ꜠fi◕כꜝ◖⁸│

ⱬꜟ⅜ ↄ⁸ ╠⅛ↄ№╡╕∑╪⁹ ⅜ ™≡™ↄ⌐≈╣≡⁸◖ꜝכ◕fi │ ⇔⁸∕─ ⁸ ╠

⅛↕⅜ ⇔╕∆⁹ 
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ⱴכⱩꜞfi◓ ; IMF ≤ ─ ╠⅛↕⌐ ∆╢ ⌐│ ⅜⌂ↄ⁸ⱴכⱩꜞfi◓│ ─

╠⅛↕⌐№╢ ─ ╩ ⅎ╢≤ ↑╠╣≡™╕∆⁹ⱴכⱩꜞfi◓⌐╟╢ ╠⅛↕─ │⁸ ─

pH꜠ ⱬꜟ⅔╟┘ ─pH ⌐ ═╢≤⁸ ╠⅛↕⌐ ╓∆ │⅛⌂╡ ↕™╟℮≢∆⁹ 

 

│ ─ ╠⅛↕⌐ ⅝⌂ ╩ ⅎ╕∆⁹ ─ ⁸╕√│ │⁸ ⱤⱠ

ꜞ☻♩─ ╠⅛↕─☻◖▪⌐ ╩ ⅎ⁸ ⅜ ™╒≥⁸ ─ ╠⅛↕⅜ ⌂ↄ⌂╡╕∆⁹

USDA│⁸ ╠⅛↕╩ ⇔⌂⅜╠ ╩ ∆╢√╘⌐⁸ ─ 63ϴ⌐ ∫≡

3 ∆╢↓≤╩ ⇔≡™╕∆⁹ ╙ ≢∆⅜⁸◌♇♩─ ⁸ ─ ⁸ ◓ꜞ

ꜟ⁸ ↄ⁸ │∆═≡⁸ ─ ⌂ ╠⅛↕⌐ ╩ ⅎ╕∆⁹ 

 

3.2.3  pH ≤ ⌐ ╩ ⅎ╢  
 

24₩48 ─pH pHu ≤ ─pH ȺpH ─ ⅜⁸ ⁸ ⁸ ─ ╠⅛↕─

≢ ⌐ ⌂ ╩ √⇔╕∆⁹4≈─ ⌂pH 3.14 ⅜ ⌐ ↕╣≡⅔╡⁸ ─

╙─⅜ ╕╣╕∆⁹ 

1.  ⌂pH─ ⅛≈ ™ pH(pHu= 5.40Έ5.60)⌐╟╡⁸PSE( ™⁸ ╠⅛™⁸ ∫╔™)≤⌂╢ 

2.  ─pH ⅛≈ ™ pH(pHu= 5.30- 5.50)⌐╟╡⁸RSE( ™⁸ ╠⅛™⁸ ∫╔™)╕√│PSE⌐⌂╢ 

3.  ─pH ⅛≈ ─ pH(pHu= 5.60Έ5.80)⌐╟╡⁸RFN( ™⁸ ╕∫≡™╢⁸ ∫╔ↄ⌂™)     

╕√│RSE⌐⌂╢⁹ 

4.  ™pH ≤ ™ pH(pHu= 6.50Έ6.80) ⌐╟╡⁸DFD( ⅜ ™⁸ ╕∫≡™╢⁸ ⅜ )⌐⌂╢ 

 
─ ≤ ╩ ∆╢ ⌂ ⌐│⁸ ⁸ fi◕כ◖ꜞ◓─ ⁸ ─☻♩꜠☻꜠ⱬꜟ⁸

⅔╟┘ ─ ⅜ ╕╣╕∆⁹☻♃fi♬fi◓╛ ─ ─ ╙ ⌐ ⌐ ╩ ╓⇔╕∆⁹ 

 
 3.14 ─pH  

 

( )  

™ ™ pH ─ pH 

™ ™ pH ™ pH 

─ ⌐ ∆╢USDA─ https://www.fsis.usda.gov/food-safety/safe-food-handling-and-preparation/food-safety-basics/safe-temperature-chart 
 

https://www.fsis.usda.gov/food-safety/safe-food-handling-and-preparation/food-safety-basics/safe-temperature-chart
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3.2.3.1  ⅜pH⌐ ⅎ╢  

ⱪ꜡◓ꜝⱶ│⁸╟╡pH⅜ ↄ⌂╢ ⌂ ╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ pH─

⌐╟╡ ♃▬ⱪ─ ╛☻♩꜠☻ ⅜ ∆╢ ⅜№╡╕∆⁹↓╣╕≢⌐╙ ⌐╟╢pH┼─

⅜ ↕╣≡⅝╕⇔√⅜⁸ ⅛╠ ⅎ╠╣≡⅝√ ⌐╟╢ │⁸ ─ ⱪ꜡◓ꜝⱶ⌐⅔™≡│⁸

∕╣╒≥ ⌐ ╣╢╙─≢│⌂™ ⅜№╡╕∆⁹ ─ ─pH⁸ ⌐ ─ ⌂pH─ │⁸

⌐ ╩ ⅎ╢ ╙ ⌂ ≢∆⁹∕↓≢⁸ ─ ⌂ ─ ⌐ ╩ ™≡⁸ ─pH⌐ ∆╢

⌐≈™≡ ⌐↔ ⇔╕∆⁹ 

 

╩ ─ ┼ ⇔√─│⁸1991 ⌐ ☻♩꜠☻ PSS ─ ≤⌂╢ ─

⅛╠ ╕╡╕⇔√⁹↓╣│⁸DNA ─ ≤∕─ ─ ⌐≈⌂⅜╡╕⇔√ HAL1843Г; The 

Innovations Foundation ─ , Toronto, Canada; Fuji et al.,1991 ⁹Ɫ꜡☿fi╕√│☻♩꜠☻

│⁸ ⌐ ╩ ⅎ╢ ╙ ↕╣≡™╢ ⌂ ≢∆⁹ ≤⌂╢ ⅜ ↕╣╢ │⁸Ɫ꜡

☿fi♥☻♩⌐╟╡⁸ │ ╩ √⌂™ ⌂ⱱ⸗ ⁸╕√│NN ≤2≈─ ◖Ⱨ

╩כ ≈ ⱱ⸗ nn│√╕⁸כ♃◒▪ꜞ ─╖╩ ⇔≡™╕⇔√⁹ ─◌ꜟ◦►ⱶ ♅ꜗⱠ

ꜟꜞ▪ⱡ☺fi RyR1 ─ ─ │⁸PSS ⁸MHS ─ ≢∆⁹╕√⁸

↓─ │ ≤ ─ ─ ⌐ ∆╢ ≤ ⌐ ⇔≡™╕∆⁹ 

 

⌐☻♩꜠☻─ ™ ⌐↕╠↕╣√ ⁸↓─ ⅜ⱱ⸗ ≢№╢ │⁸ ⌐ ↄ⁸ ╠

⅛ↄ⁸ ∫╔™ PSE ⌐⌂╢ ⅜№╡╕∆⁹ ⅜☻♩꜠☻⌐ ↕╣╢≤⁸ ─ ⅜ ╩ ⇔⁸

fi◕כ◖ꜞ◓ ≤ ─ ⅜ ↄ⌂╡╕∆⁹ ⁸ ⅜ ⌐ ∆╢≤⁸ ─ ⅜╕∞

™( 38ϴ) ⌐⁸pH⅜ ⇔ↄ ⌐ ⇔╕∆⁹↓╣⌐╟╡⁸ ♃fiⱤ◒ ⅜ ⌐ ⇔⁸ ─ ™

⌐ ™ ─ ⌐⌂╡╕∆⁹↓─ ─ │ ⌐ ⌐ ∆╢√╘⁸ATP│ ⌐ ⇔⁸ ⌐╟

∫≡│40 ⌐ ⅜ ↓╡╕∆⁹☻♩꜠☻ │2000 ⌐∆═≡─PIC─ ⅛╠ ↕╣

╕⇔√⅜⁸ ─ ⱷכ◌כ ─☻♩꜠☻ ─Ⱨ◄♩꜠fi │⁸ ─ ─ ≢ ∞⌐

↕╣≡™╕∆⁹ 

 

⌐Ɫfiⱪ◦ꜗכ ≢ ↕╣╢ ⌐ ╩ ⅎ╢╙℮1≈─ ⌂ ⅜⁸RN- Rendement Napole

≢∆⁹↓─ │⁸ ⌐IIB ≤ fi◕כ◖ꜞ◓─ ╩ ↕∑⁸ ™ ╩

⅝ fi◕כ◖ꜞ◓⁹∆╕⇔↓ ⅜ ↄ⌂╢↓≤⌐╟╡⁸ ─ ⅜╟╡ ↄ ⇔⁸ ⅜

⇔⁸ ─ ≢ ↕╣╢╟╡╙pH⅜ ⇔╕∆⁹RSE│ ⁸↓─ ⅜ ─pH ⌐ ⇔≡™╢

⌐ ⇔╕∆⁹ √∞⇔⁸☻♩꜠☻⌐╟╡pH─ ⅜ ↄ⌂╢≤⁸PSE⅜ ∆╢ ⅜№╡╕∆⁹ 

 

RN- │⁸ ─ ╠⅛↕─ ⌐ ⇔≡™╕∆⁹↓╣│⁸pH⅜ ™↓≤⅜ ≢№╢ ⅜ ↄ⁸

♃fiⱤ◒ ─ ⅜ ⌐⌂╡╕∆ ⌐╟╡ ╠⅛ↄ⌂╢ ⁹ ─♃fiⱤ◒ │ ╩ ™╕∆⅜⁸

∕╣│↕╠⌐ ─ ╩ ↕∑╕∆⁹ ⌐╟╢ ⌂ ⌐╟╡⁸PIC ⅔╟┘

─╒≤╪≥─ ≤ⱷ⁸2000│כ◌כ ⌐ ─Ɫfiⱪ◦ꜗכ─ ⅛╠↓─ ╩ ╡ ↄ╟℮⌐⌂

╡╕⇔√⁹ 

 

↓╣╠─2≈─ ≤│ ⌐⁸ ⱪ꜡◓ꜝⱶ│⁸╟╡pH⅜ ↄ⌂╢ ╩ ∆╢─⌐

≢∆⁹ pH─ ⌐╟╡ ♃▬ⱪ─ ╛☻♩꜠☻ ⅜ ∆╢ ⅜№╡╕∆⁹

↓╣╕≢⌐╙ ⌐╟╢pH┼─ ⅜ ↕╣≡™╕∆⅜⁸ ─ ╩ ∆╢√╘─ ─ ⱪ꜡◓ꜝⱶ

≢│⁸ ─ ⌐╟╢ │⁸ ─ ─∆═≡─ ≢∕╣╒≥ ≢│⌂™ ⅜№╡╕∆⁹ 
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3.2.3.2 fi◕כ◖ꜞ◓  ⅜pH⌐ ⅎ╢  

│fi◕כ◖ꜞ◓ ╩ ∆╢ ≢─ ─ ⌂ ≢∆⁹ ⌐ ─fi◕כ◖ꜞ◓╢╣↕

│pH ─ ⌐ ╩ ⅎ╢ ╩ꜟfi꜠ⱬ◕כ◖ꜞ◓⁹∆╕╡№⅜ →╢√╘─ ─ ─1≈│⁸

─ ╡≤☻♩꜠☻◖fi♩꜡⁹∆≢ꜟכ 

 

24 ─ fi꜠ⱬꜟ⅜20◕כ◖ꜞ◓⁸╡╟⌐╡ 50% ∆╢ ⅜№╡╕∆⁹ ⅜ ™

™ ⅜ ™ │⁸ fi◕כ◖ꜞ◓╡╟⌐╡ ─ ╩ ™╕∆⅜⁸ ₁№╕╡ ↄ─◓ꜞ

fi◕כ◖ ╩ ∫≡™╕∑╪⁹ fi◕כ◖ꜞ◓╡╟⌐╡ ⅜ ∆╢√╘⁸ ─pH⅜ ↄ⌂╡╕∆⁹ 

 

☻♩꜠☻╙╕√⁸ ╩ fi◕כ◖ꜞ◓≡⇔ ꜠ⱬꜟ╩ ↕∑╢ ⅜№╡╕∆⁹√∞⇔⁸

╩fi◕כ◖ꜞ◓ ╠⇔≡pH╩ →╢⌐│⁸ ⌐ ⌂ ╩ ⅛╠ ∆╢√╘⌐ ⌂ ╩ ⌐

ⅎ╢ ⅜№╡╕∆⁹↓╣│ ╡ ⌐ ℮ ⅜№╡╕∆⁹ 

 
3.2.3.3  ☻♩꜠☻⅜pH⌐ ⅎ╢  

☻♩꜠☻│⁸pH ─ ≤ ⌐ ⅝⌂ ╩ ⅎ╢ ⅜№╡╕∆⁹ ⌂⅜╠⁸ ⅜ ╩

╣≡⅛╠ ↕╣╢╕≢⌐ ∆╢ⱪ꜡☿☻│⁸ ⌐☻♩꜠☻╩ ∂╢ ⅜№╡╕∆⁹ 

 

⌐☻♩꜠☻⅜⅛⅛╢≤⁸ⱱꜟ⸗fi ≤ ♪כ◔☻◌─ ⅜ ↓╡╕∆⁹↓╣│ ╩

⇔⁸ ⌂ ╩ ⅝ ↓⇔╕∆⁹ ⅜☻♩꜠☻⅛╠ ∆╢≤⁸ │ ╩ ⇔≡ ⅛╠

↕╣╕∆⁹⇔⅛⇔⁸ ─ ⱪ꜡☿☻≢│⁸ ⅜ ⅛╠ ⌐ ↕╣╢─⌐ ⌂ ⅜⌂™

⅜№╡⁸↓╣⅜ ─pH ⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹ 

 

ⱪ꜡☿☻─ ↄ╕√│ ⌐ ∆╢☻♩꜠☻│⁸ ─pH ⌐ ⅝⌂ ╩ ╓⇔╕∆⁹ ⌐╟

╡⁸∕╣ ─ │ ⅛╠ ↕╣╕∑╪⁹ 

 

⌐⁸☻♩꜠☻│⁸ ╖ ╖─ ⁸ ⁸⅔╟┘ ╤⇔⅛╠ ╕╡╕∆⁹↓╣╠─☻♩꜠☻ │

⌐╟∫≡│ ⌐⌂╢ ⅜№╡╕∆⅜⁸ ⌐ ⅜ ≢ ⌂ ╩ ⅎ╠╣√ ⁸ ─

pH ┼─ │ ↕ↄ⌂╢↓≤⅜╟ↄ№╡╕∆⁹ ⅜ ↕╣√ ╩ ╣≡⅛╠☻♃fi♬fi◓↕╣╢╕≢

⌐ ∆╢☻♩꜠☻ │⁸ ⅜☻♩꜠☻⅛╠ ∆╢ ⅜⌂™√╘⁸ ⌐ ─☻♩꜠☻╟╡╙

─pH ⌐ ⅝⌂ ╩ ╓⇔╕∆⁹ 

 
ↄ─ ⅜☻♩꜠☻╩ ╖ ⇔╕∆ 

1.  ⌂  
a.  ⌐ ™⁸╕√│ ™  

b.  ╛  

c.  ⅜ ™ ( )  

2.  ─ ⅝⌐ ╩ ⅎ╢ ─  

a.  ╕√│ ⌂ ⁸╕√│ꜝ▬♩─ ─  

b.  ─ ⅝⌐ ╩ ⅎ╢ ╕√│ ⌂☻Ɑכ☻ 

c.  ⅜90°╩ ⅎ╢ ⌐ ⅜╢ ⅜№╢⁸ ⅜ ╩ ∫√╡ ╡√╡∆╢ ⅜№╢⁸ ⅜

╩ ↄ ⅜№╢⁸ ⌐ ⅜№╢⁸╕√│ ⅜⇔∫⅛╡⇔≡™⌂™  

d.  ╛ ╩ ⅝ ↓∆ ⌂  

e.  ─№╢⁸╕√│ ⌐ ↕╣√ ╖ ╖╛ ╖ ╤⇔ ♩כꜙ◦  

3.  ⌐ ╩ ⌐ ╕∑╢√╘─ ⌂ ☻Ɑכ☻ 
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4.  ⌂  

a.  ⌂  

b.  ─  

c.  ♩ꜝ♇◒─ ≢ ─☻♩꜠☻─⌂™ ─כꜝכ꜠♩™⌂⅝≢⅜ ( ⱳ♇♩ⱬꜞכꜝכ꜠♩כ)  

5.  ⌂Ɫfi♪ꜞfi◓ 

a.  ⌐ ↄ─ ╩ ↕∑╢ 
b.  ╩ ↄ ↕∑╢ 
c.  ⌂Ɫfi♪ꜞfi◓⁸ ⌂ ─ ⁸ ⇔√ ─  

d.  ─ ╩ ∆╢╟℮⌂ ⌂ ≤ ─  

6.  ☻♃fi♬fi◓  

 

₁⌂ ⅜ ╕√│ ⌐ ⌐☻♩꜠☻╩ ⅎ╢ ⅜№╡╕∆⁹√≤ⅎ┌⁸ ⌂Ɫfi♪ꜞfi◓

│⁸∕─ ─ ⌐ ⌂☻♩꜠☻╩ ⅝ ↓⇔╕∆⁹╕√⁸ ⅜ ⌂ ╩ⱪכꜟ◓─ ⇔≡™

⅜ⱪכꜟ◓⁸≡ ∑∏ ⇔√ ⁸ ⌂☻♩꜠☻⅜ ─ⱪכꜟ◓⁹∆╕⇔ ⅜ ⅝∆⅞≡⁸☻♃

♇ⱨ⅜ ╩ ⌐ ⌐ ╩ⱪכꜟ◓⁸╘√™⌂⅝≢⅜≥↓∆⅛ ⅛∕℮≤⇔≡⁸ ╤─ ⌐ ⇔≡ ⌂Ɫfi

♪ꜞfi◓╛ ⌂ ™╩∆╢ ⅜№╡╕∆⁹↓─ ⁸ ⇔√ ⌐ ☻♩꜠☻⅜⅛⅛╢↓≤│№╡╕

─ⱪכꜟ◓⁸⅜√⇔≢╪∑ ╤─ ⌐ ⌐☻♩꜠☻⅜⅛⅛╡╕∆⁹pH╛ ─ ⅛╠∞↑≢⌂ↄ⁸ ─

▪♬ⱴꜟ►▼ꜟⱨ▼▪╩ ∆╢√╘⌐╙⁸↓╣╠─☻♩꜠☻ ╩ ⌂ ╡ ∆╢↓≤⅜ ≢∆⁹ 

 

3.2.3.4  ─ ⅜pH⌐ ⅎ╢  

─ │⁸pH─ ⁸∕⇔≡ ⌐│ ⌐≤∫≡ ≢∆⁹ ─ ⅜35°C ⌐ ⅜╢

⌐pH ⅜6.0╩ ╢≤⁸ ⅜ ∆╢ꜞ☻◒⅜ ╕╡╕∆⁹ ⌐⁸ ⅜ ╦╢ ⌐ ─

⅜15°C ⌐ ⅜◓fi♬♩כꜛ◦♪ꜟכ◖⁸≥╢╣↕╛ ⇔⁸ ─ ╠⅛↕⅜ ∆╢ ⅜№╡╕

∆⁹ 

 

─ ≢ ↕╣≡™╢ ≢│⁸╟╡ ⌂ ◦☻♥ⱶ╩ ◓fi♬♩כꜛ◦♪ꜟכ◖⁸╙≡⇔

─ꜞ☻◒│ ⌐ ⅎ╠╣╕∆⁹ ⌂ ─ ⅜⁸ ⌐⅔™≡│╟╡ ⌂ ≢∆⁹↓╣⌐╟╡⁸

pH⅜ ⌐ ∆╢╕√│ ∆╢ ⅜ ┘⁸ ⅜ ↄ⌂╡╕∆⁹ 

 

─ ─ │ 39°C≢∆⁹ 24 ╕≢⌐⁸ ─ │5°C ⌐ →╢ ⅜№╡╕∆⁹

⁸ │ ─ ⌐ ≢№╢√╘⁸ │ ╩ ∆╢ ╩ ™╕∆⁹ 

 

⌐⁸ ⅛╠ ┼ ↕╣╢ ─ ─ ⌐╟╡⁸ ─ │╦∏⅛⌐ ⇔╕∆⁹ ⌂

∞≤⁸ 30₩60 ─☻כ꜡⁸≢ ─ ─ ⅜42°C⌐ ⇔⁸╙╙─ ─ ⅜43°C⌐ ∆╢

⅜№╡╕∆⁹ 

 

∆╢ ─꜠ⱬꜟ⁸⅔╟┘ ╩ ℮ │⁸ ─ ─ ╩ ∆╢─⌐ ∟╕∆⁹

╒≤╪≥─ ⁸ │ 30₩45 ≢ ⱪ꜡☿☻⌐ ╡╕∆⁹∕─ ╕≢⌐⁸ ─ │Ⱨכ◒⌐

∆╢⅛⁸∆← ⌐Ⱨכ◒⌐ ⇔╕∆⁹ ⅜ ⱪ꜡☿☻⌐ ╢≤⁸ ↕╣╢ ◦☻♥ⱶ─♃▬ⱪ⌐╟∫

≡ ─ ⅜ ╕╡╕∆⁹ 
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3.2.4  ─ ─ ≤ ┼─  

 

─ │≢⅝╢∞↑ ↄ ℮ ⅜№╡╕∆⁹ ≢ ⌂ ╩ ⌐ ℮√╘⌐│⁸ ─

⌐№╢ⱷ◌♬☼ⱶ╩ ∆╢↓≤⅜ ≢∆⁹ 

 

⅛╠ ╩℮╕ↄ ╡ ↄ⌐│⁸ ⅜ ≢∆⁹↓─ │⁸ ↕╣√ ─ ≤∕╣⅜ ↕╣

╢ ≤─ ─↓≤≢∆⁹ ─ ⅜╟╡ ≢№╢≤⁸ ⌐⌂╢╕≢ ╩ →╢╟╡ ⅝

⌂ ≤⌂╡╕∆⁹ 

 

─ │ ≤ ≤─ ⌐╟╡ ∆╢√╘⁸ ⅜ ⅝™╒≥ ⅜ ↄ⌂╡╕

∆⁹ ─ ─2≈─ⱷ◌♬☼ⱶ│⁸ ≤ ≢∆⁹ │⁸ ─ ╩ ∆╢

⌐╟∫≡ ⅜ ↕╣╢≤⅝⌐ ⇔╕∆⁹ ╩ ╛∆2≈─ ⌐│⁸ ≤ ⅜№╡╕∆⁹ ─

│⁸ ─ ─ ─ ─ ╩ ↑╕∆⁹ │ⱨ□fi╩ ⇔≡ ─ ╡─ ╩ ⅛⇔

╕∆⅜⁸ │∕℮≢│№╡╕∑╪⁹ ─ ─ ⅜ ⌐ ╡ ⅛╣⁸╟╡ √™ ⌐ ⅝ ⅎ

╠╣╢√╘⁸ │ ╩ ⇔╕∆⁹↓╣⌐╟╡⁸ ⅜ ↕╣⁸ ⅜ ↕╣╕∆⁹

ↄ─ ◦☻♥ⱶ│⁸↓╣≤ ∂ ⌐ ∫≡ ∆╢ ◦☻♥ⱶ╩ ⇔≡™╕∆⁹ 

 

≢│⁸ │ ∆╢ ╩ ⇔≡ ╕≢ ↕╣╕∆⁹↓╣╠│⁸ ─ ⌐ ╩ ↕∑

╕∆⁹ ─ ⅜ ╛↕╣╢≤⁸ ─ ≤ ⅜ ↕╣⁸∕╣⌐╟∫≡ ─ ⅛

╠ ⅜ ╡ ⅛╣╕∆⁹ ─ⱷ◌♬☼ⱶ⅜ ⌐ ∆╢↓≤⌐ ∆╢↓≤⅜ ≢∆⁹ │⁸

─ ⌐╟╢ ╩ ↑╕∆⁹ 

 

╩ ∆╢√╘─3≈─ ⌂ ⌐│⁸ ─ ⁸☻ⱪ꜠כ ⁸⅔╟┘ ⅜№╡╕∆⁹

─ ◦☻♥ⱶ│ ⁸- 1 2°C─ ╩ ⇔⁸ⱨ□fi │0 3 m / ─ ≢∆⁹ ↄ─ ⁸

◘▬◒ꜟ ⌐ ╩ ⇔≡⁸ ⱪ꜡☿☻╩ ∆╢⅛⁸ ⅜ ⅎ∆⅞⌂™╟℮⌐⇔╕∆⁹ 

 

☻ⱪ꜠כ ≢│⁸ ⌐ ╩ ⇔╕∆⁹ ≢│ ⌐2≈─♃▬ⱪ─ ◦☻♥ⱶ⅜ ↕╣≡™╕∆⁹

↓╣╕≢─☻ⱪ꜠כ ◦☻♥ⱶ│⁸ ─ ≤ ∂ ⅛≈ ─ ─ ─ ⌐ ╩ ∫

≡ ◘▬◒ꜟ⅛⇔╕∆⁹♩fiⱠꜟ☻ⱪ꜠כ ◦☻♥ⱶ│⁸ ⅜ ↕╣√♩fiⱠꜟ 1°C╩ ∆╢

≤⅝⌐⁸ ⌐ ⅛™ ─ ╩⅛↑╕∆⁹∕─ ⁸ ─ ╩ ™╕∆⁹☻ⱪ꜠כ♩fiⱠꜟ ─ │↕

╕↨╕≢∆⅜⁸ │3₩6 ≢∆⁹ 

 

≢│ ⌐ ™ ≤ ─ ╩ ╖ ╦∑╕∆⁹ ─ ◦☻♥ⱶ│⁸ ⁸

⅜- 10 14ϴ⁸ⱨ□fi ⅜3₩10 m/ ⁸∕╣╩90 120 ™╕∆⁹ 

 

≢│ ⁸ ≤ ─ ⅜ ⌂╢ ₁⌂☿◒◦ꜛfi⅜ ⅛╣╕∆⁹╟╡ ™ ≤╟╡

™ⱨ□fi │⁸ ⱪ꜡☿☻─ ⌐ ⅛╣⁸ⱪ꜡☿☻⅜ ╗⌐≈╣≡ ⌐⌂╢─⅜

≢∆⁹ │ ☿◒◦ꜛfi╩ √ ⁸ ≤ ─ ⅜ ─ ─ ≤ ∂

⌐ ╡╕∆⁹ 
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─ ⌂≥─ │⁸ ⌐ ⅝ↄ ∆╢ ⅜№╡╕∆⁹ ─ ╩ ╡⁸ ⌂ ╩

≢⅝╢╟℮⌐⁸ ╩ ⌐ ∆╢↓≤⅜ ≢∆⁹ ─ ⅜ ⌂ ⁸ ∆╢ ⌐

⇔≡™╢∆═≡─ ─ ⅜ ⇔⁸ ⅜ ⌐⌂╡╕∆ 3.15 ⁹ ╩ ∆╢ ≢╙⁸

ⱪ꜡☿☻ ⌐ ∆╢ ╩ ∆╢√╘⌐⁸ │ ≢ ⌂ ≢ ∆╢ ⅜№╡

╕∆⁹ 

 

↓╣╠─ ⌂╢ ◦☻♥ⱶ│⁸ ─ ⁸pH⁸⅔╟┘ ─ ─ ⌐ ⅝⌂ ╩ ╓⇔⁸

≤ ─ ─ ≤─ ⌐ ╙ ⅝⌂ ™╩ ╖ ⇔╕∆⁹PIC │⁸ ─ ─ ⌐⅛⅛╦

╠∏ ─17 ≤ ─9 ─ ╩ ⇔≡⁸ ⁸pH⁸ ⁸⅔╟┘ ╕╡┼─ ╩

⇔╕⇔√⁹ ─√⅛⁸☻כ꜡⁸╙╙⁸│≢ ⅜╟╡ ⌐ ⇔⁸ ⌐ ⅜ ↄ⌂╡╕

∆ 3.16 ⁹ ─☻כ꜡╡╟⌐ ╙ ⇔╕⇔√⁹ ⌐│⁸pH⅜0.10⁸ⱳכꜝ◌◒כ☻♃fi♄

0.24⁸⅜♪כ ╕╡⅜0.20 ↕╣╕⇔√ 3.17 ⁹ 

 

─ ─1₩1.5 ⅜ ⌂ ≢№╢ ─☻כ꜡ ⅜32°C ⁸ ⌐ │ ⌐

⌂╡╕∆⁹⇔⅛⇔⁸ ⱪ꜡☿☻⅜ ⌂ ≢│⌂™ ─☻כ꜡ ⅜13°C ⁸ ─

─4₩5 ⌐pH⅜ ⇔⁸RSEⱳכ◒⅜ ∆╢ ⅜№╡╕∆⁹ 

 

─╙℮1≈─ │⁸ ─ ⅜ ∆╢↓≤≢∆ ≤ ─ ╩ ⇔√ ⁹╒≤

╪≥─ ─ ╩ ∫≡™╢ ≢│ 2 4 ─ ⅜№╡╕∆⅜⁸ ╩ ∫≡™╢ ≢│

1.25 ≢№╡⁸ ↄ│1 ─ ⌐ ╕╡╕⇔√⁹↓╣│ ⌐ ⅝⌂ ╩ ⅎ╕∆⁹ ─

≢pH╛ ™ ╩ ∆╢↓≤⌐╟╡⁸ ↄ─ ⅜ √╣⁸ ⌐ ─ ╙ ↕╣╕∆⁹ 
 

 3.15 ─ ⅜ ≢№∫√  
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3.16 ─ ≤ ─ ─ ™ 
 

 

 3.17 ─ ≤ ─☻כ꜡─ ─ ™ 

 ☻כ꜡ ╙╙

⅛√  

─   

  

  

ϴ

 

ϴ

 

ϴ

 

ϴ

 

pH 

ⱳכꜝ◌◒כ☻♃fi♄כ♪☻◖▪ 
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╕
╡
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◖
▪

 
p

H 
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3.2.5  ☻♃fi♬fi◓─ ≤ ┼─  

 

☻♃fi♬fi◓⌐╟╡ ⌐ ╩ ⌐⇔╕∆⁹☻♃fi♬fi◓⌐│⁸◐ꜗⱪ♥▫ⱩⱲꜟ♩( )⁸

⁸⅔╟┘●☻☻♃fi♬fi◓─3≈─ ⅜№╡╕∆⁹ ⌂ ─╒≤╪≥│⁸ ╕√│●☻ CO2 ─

™∏╣⅛╩ ⇔≡™╢√╘⁸↓╣╠⌐≈™≡ ⇔ↄ ⇔╕∆⁹ 

 
3.2.5.1  ☻♃fi♬fi◓ 

☻♃fi♬fi◓│≡╪⅛╪ ╩ ⇔⁸ ╩ ⌐⇔╕∆⁹↓╣│⁸ ─╖╕√│ ≤ ⌐

╩ ∆↓≤≢ ╦╣╕∆⁹ 

 

∞↑≢☻♃fi♬fi◓╩ ℮⌐│⁸ ╩ ─ ╤─ ⌐ ⇔≡ 3.18a ⁸ ⌐ ╩ ⇔╕∆⁹ ≤

─☻♃♬fi◓≢│⁸ ⌐ ─ⱪ꜡כⱩ╩ ⇔⁸ ⌐ ─ⱪ꜡כⱩ╩ ⇔≡ 3.18b ⁸

⌐ ╩ ⇔╕∆⁹ ∞↑─☻♃fi♬fi◓│ ╩ ⌐ ∆╢↓≤╙ ≢∆⅜⁸ ≤ ─ │

⌐∆╢↓≤│≢⅝╕∑╪⁹↓─ ⁸ ╩ ⇔⁸ │ ⌐ ⇔╕∆⁹ 

 

 3.18 ☻♃fi♬fi◓⌐⅔↑╢ ⌂ ─  
 

:  Humane Slaughter  Association,  2016. 

 
⌂☻♃fi♬fi◓╩ ℮⌐│⁸ ⌂ ╩ ∆╢↓≤⅜ ⌐ ─ⱶכ○⁹∆≢ ⌐╟╣┌⁸

│ ╩ ≢ ∫√╙─⌐ ⇔ↄ⌂╡╕∆⁹ │▪fiⱭ▪≢ ↕╣⁸☻♃fi♬fi◓╩ ⌐ ℮√

╘⌐│ ≢1.25▪fiⱭ▪⅜ ≢∆⁹ │(ⱶ/Ɏכ○) ↔≤⌐ ⌂╡╕∆⁹ ⅜ ╣⌂↑╣┌⌂╠⌂

™ ╛ ⅜ ╣⌂↑╣┌⌂╠⌂™ ─ ⌂≥⁸ ↄ─ ⅜ ⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹ 

│ ╣√ ≢№╢√╘⁸ ╩ ╠∆√╘⁸☻♃fi♬fi◓ ⌐ ⌐◦ꜗ꞉כ╩ ┘↕∑╢↓≤⅜№

╡╕∆⁹ 

 

100 kg─ ─ │⁸ ⁸ 150 350Ɏ≢∆⁹150Ɏ─ ⌐ ≠™≡⁸1.25▪fiⱭ▪╩ ∆╢√╘

⌐ 188Ⱳꜟ♩⅜ ≢∆⁹⇔⅛⇔⁸╒≤╪≥─ │188Ⱳꜟ♩≢ ⌐ ⌐≢⅝⌂™√╘⁸

⌐∞↑⌐ ≠™≡ ⅎ≡│™↑╕∑╪⁹350Ɏ─ ≢│⁸1.25▪fiⱭ▪─ ╩ ⇔≡ ╩ ⌐

↕∑╢⌐│440Ⱳꜟ♩⅜ ≢∆⅜⁸↓╣│150Ɏ─ ╩ ≈ ⌐ ⌂ ╟╡╙│╢⅛⌐ ™

2.9▪fiⱭ▪ ╩ ∆ ⅜№╡╕∆⁹ 



55 Version 2021.10.15 
 

⅜ ™↓≤│⁸ ─ ≢│ ⌐⌂╡╕∑╪⁹√∞⇔⁸ ─ ─ ⅛╠│⁸ ─ ─

⁸ ( ⁸ )⁸╕√│ ─ ╛◒⸗ 3.19 ⅜ ⇔⁸ ─ ⅜ ∆

╢ ⅜№╡╕∆⁹ │⁸☻♃fi♬fi◓ ⌐ ⅜ ∆╢↓≤⅜ ≤⌂╡╕∆⁹↓╣⌐╟╡⁸ ⅛

╠ ⇔⁸ ⌐ ≢⅝╢ ─ ⅜ ╢ ⅜ ⇔╕∆⁹ 
 

 3.19 ⌂ ☻♃fi♬fi◓⌐╟╢ ─  
 

─  
╕╡≤ 

 

╙╙─  
Blood spots in the 

tenderloin ♥fi♄כ꜡▬fi─  
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─ ⅛╠ ⌂☻♃fi♬fi◓╩ ™⁸⅛≈ ─ ≢─ ╩ ↑╢√╘⁸ ─☻♃fi♬fi

◓⅜╟ↄ ↕╣╕∆⁹ Ⱬꜟ♠( Hz) │⁸ ─ ⅜1 ⌐ ╡ ↕╣╢⅛╩ ⇔√╙─

∆⁹ ⌂ │50 60Hz─ ╩ ∫≡™╕∆⁹ 1000₩3000Hz ⌐╟╡⁸ ╛

╩ ⌐ ⅎ╢↓⅜ ≢∆⁹√∞⇔⁸ ⌐╟╢≤⁸ ☻♃fi♬fi◓⌐╟∫≡▬fiⱧכ♄fi☻⅜

∆╢↓≤╙ ⅛∫≡™╕∆⁹╟∫≡⁸ ≢ ↕╣╢ ╟╡╙100Ⱳꜟ♩ →╢ ⅜№╡╕∆⁹ 

 

☻♃fi♬fi◓│⁸ ╕√│ ─™∏╣⅛⌐╟╡╕∆⁹ ≢│⁸ ╩ ∆╢↓≤

≢ ╩ ╕√│ ⌂ ⌐↕∑⌂™╟℮⌐∆╢√╘⁸╟╡ ╕⇔™ ≢№╢≤™ⅎ╕∆⁹ ≢

│⁸∆═≡─ ╩ ⌐ ↕∑╢ ⌂ ≢ ∆╢ ⅜№╡╕∆⁹∕─ ⁸ ─ ≢│ ⅜

∆⅞╢↓≤≢⁸ ─ ╛ ⅜ ∆╢↓≤⅜№╡╕∆⁹ 

 

⌂☻♃fi♬fi◓│⁸☻♃fi♬fi◓ ─ ⁸ ⌂ ─ ⁸⅔╟┘☻♃fi♬fi◓─ ⌐╟∫

≡ ╕╡╕∆⁹ ⅜ ╣≡™√╡ ⇔≡™╢≤⁸ ⅜200Ɏ ∆╢ ╣⅜№╡╕∆⁹ ⌐⁸

─ │⁸ ≤☻♃fi♬fi◓─ ⌐ ╩ ⅎ╕∆⁹ │3₩5 ∆ ⅜№╡╕∆⁹3

─ ╩ ∆╢≤⁸ ⌂ ⅜ ↓╢ ⅜№╡╕∆⁹╕√ ╩⁸3 ╩ ⅎ≡ ╛⇔≡

╙⁸ ⌂ ╩ ∆╢ ─╒⅛⌐ │№╡╕∑╪⁹☻♃fi♬fi◓ ⅜5 ╩ ⅎ╢≤⁸ ─ ⁸

⁸ ⁸⅔╟┘ ─ ⅜ ↓╢ ⅜№╡╕∆⁹ 

 
3.2.5.2  ●☻( )☻♃fi♬fi◓ 

─CO2●☻☻♃fi♬fi◓─ │⁸ 30 ≢ ⌐ ⇔≡™╕∆⁹ │ ─CO2●☻⌐╟∫≡⁸

╩ ™╕∆⁹ ─CO2☻♃fi♬fi◓◦☻♥ⱶ─╒≤╪≥│⁸ ⌐4₩8 ─ ╩ ↕∑╢↓≤⅜≢⅝╢

╟℮⌐⌂∫≡™╕∆⅜⁸1 ∏≈ ↕∑╢ ™♃▬ⱪ╙ ≢╕∞ ↕╣≡™╕∆⁹ 

 

⌂ │⁸◗fi♪ꜝ≤♦▫♇ⱪꜞⱨ♩─ ≈⅜№╡╕∆⁹◗fi♪ꜝ│⁸ ─╟℮⌐ ⇔╕∆⁹

─◗fi♪ꜝ │4₩7 ⅜№╡⁸ ─CO2●☻⅜ ∫√Ⱨ♇♩⌐ ╤↕╣╕∆  3.20 ⁹∕─ ⁸

⇔√ │ ⌐ ↕╣√№≤⁸◗fi♪ꜝ⅛╠ ╤↕╣⁸ ↕╣⁸ ↕╣╕∆⁹ 

 
 3.20 C O 2☻♃fi♬fi◓─  

⌂ ╣ 

CO2 

●☻ 

Ⱨ♇♩ 

─ ╡  

꜠ⱬꜟ 

⇔√ 

─  
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♦▫♇ⱪꜞⱨ♩│◄꜠ⱬכ♃כ─╟℮⌐ ⇔╕∆⁹↓╣╙ CO2─Ⱨ♇♩╩ ⇔╕∆⅜⁸◗fi♪ꜝ│1

≈⇔⅛№╡╕∑╪⁹◗fi♪ꜝ⌐│ ⌂ ─ ╩ ⇔⁸CO2 ⅜ ╙ ™Ⱨ♇♩─ ⌐ ⇔╕∆⁹ ⅜

∆╢≤◗fi♪ꜝ⅜ ∟ →╠╣⁸ │ ╤↕╣√№≤ ↕╣╕∆⁹ 

 

∆═≡≢│⌂™⌐⇔≡╙⁸╒≤╪≥─ ─CO2◦☻♥ⱶ│⁸ fi◓◦☻♥ⱶ≢│⌂ↄ⁸Ᵽ▫♦כ꜡♪▬◘™

╩fi◓◦☻♥ⱶ▫♦כ꜡◒♇ ⌐♪כfi◓│⁸ꜝ▬fi☻Ⱨ▫♦כ꜡♪▬◘⁹∆╕™≡⇔ ╦∑≡ ⌐

↕∑╢√╘⌐1 ╩ ⇔≡⁸ (◘▬♪)⅛╠CO2☻♃fi♫כ⌐ ╣≡™⅝╕∆⁹Ᵽ♇◒꜡כ♦▫fi

◓◦☻♥ⱶ≢│⁸ ╩ⱪכꜟ◓ ⌐ ⇔ ⇔≡⁸☻♃fi♫כ─ ⅛╠ ⌐ ╣╢↓≤⅜≢⅝╕∆⁹↓

╣⌐╟╡⁸ ⌐⅛⅛╢☻♩꜠☻꜠ⱬꜟ⅜ ⌐ ⇔⁸ ─ ⌐╙≈⌂⅜╡╕∆⁹ 

 

CO2☻♃fi♬fi◓─ ⌐ ╩ ⅎ╢ ⌂ ⌐│⁸CO2 ⁸ ●☻ ─ ↕ ⅔╟┘

⅜ →╠╣╕∆⁹ ⌂ ─CO2╩ ∆╢↓≤⅜ ≢∆⁹ ╩ ⇔≡™╢ │ ⌐☻♩꜠☻╩

ⅎ╢ ⅜№╢√╘⁸●☻ ⅛╠ ⅜ ╩ ℮╕≢─ ╩ ⌐ ⅎ╢↓≤⅜ ≢∆⁹ 

 

⌐╟╢≤⁸CO2꜠ ⱬꜟ⅜90 ─ ⁸ ╩ ℮╕≢─ ⅜ ↄ⌂╡╕∆⁹ΔRaj and Gregory

1996 Δ─ ≢│⁸ ╩ ∆╢╕≢─ │⁸90 CO2≢15 ⁸80 CO2≢22 ≢№╢↓≤╩ ⇔╕⇔

√⁹ √∟─ ⌂ ⌐ ≠ↄ≤⁸95 ╩ ⅎ╢CO2 ╩ ⇔√ ⁸ 15₩20 ≈≤ ⅜

╣⁸ ⅝ ⅜ ╖╕∆⁹90 ╩ ⅎ╢ ≢№╣┌⁸ ─ ─╕╕≢ ≢№╢↓≤│╟ↄ№╡╕∆⁹

⌐╟∫≡☻♃fi♬fi◓◦☻♥ⱶ│ ⌂╢─≢⁸CO2●☻┼─ 20 ⌐⁸∆═≡─ ─ ⅜ ╣⁸

⅝ ⅜ ╗╟℮⌐CO2 ╩ ∆╢↓≤⅜ ≢∆⁹ 

╕≢ ╩ ─╕╕⌐⇔≡⅔ↄ√╘⌐⁸ │ ≢∆⁹ │⁸ ↄ─ ⁸CO2 ⌐╟

∫≡ ╦╡╕∆⁹ CO2 ⅜ ™╒≥⁸ │ ↄ⌂╡╕∆⁹ ⅜ ∆⅞╢≤⁸ ⌂ ⅜≢

⅝⌂ↄ⌂╢ ╣⅜№╡╕∆⁹ ⅜180 ╩ ⅎ╢≤⁸ ⅜ ⌐ ∂ ╘╠╣⁸ ⌂ ⅜

≢⅝⌂ↄ⌂╡╕∆⁹∕℮™∫√ │⁸CO2☻♃fi♫כ⅛╠ ≡⅝√≤⅝⌐ ( ─ )⅜ ∂╕∆  

3.21 ⁹↓╣│⁸ ─ ⌐╟∫≡ ∆╢ ─ ╖⅜ ┼ ∆╢√╘≢∆⁹ 

 

 3.21 CO2☻♃fi♬fi◓≢ ⅜ ™√  
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CO2☻♃fi♬fi◓◄ꜞ▪─ ⅜7°C45°F ─ ⁸ │☻♃fi♫כ╩ √ ⌐ ╩ ⇔√╟℮

⌂ ╩ ∆↓≤⅜№╡╕∆⁹↓─ ╩ ⌐ ⅎ╢⌐│⁸CO2 ╩1 ⅛╠2 →╢ ⅜№╡╕∆⁹ 

⌐╟╢≤⁸CO2☻♃fi♬fi◓│⁸ ☻♃fi♬fi◓≤ ⇔≡ ─ ⌐≈⌂⅜╡╕∆⁹ ╙ ⇔√

│⁸ ─ ⅜╒╓ ⌐⌂ↄ⌂╢↓≤≢∆⁹ CO2☻♃fi♬fi◓│⁸ ⌂☻♃fi♬fi◓─╟℮⌐

╩ ↕∑⌂™√╘⁸ ─ ─ ≤⌂╢ ─ ⅜⌂ↄ⌂╡╕∆⁹╒≤╪≥─ │⁸CO2☻♃fi

♬fi◓⌐╟╢↓≤≢ ─pH⁸ ⅔╟┘♪ꜞ♇ⱪ꜡☻⅜ ↕╣╢≤ ↑≡™╕∆⁹ 

─pH⁸ ⅔╟┘♪ꜞ♇ⱪ꜡☻─ ≤™℮─│⁸ ⌐│☻♃fi♬fi◓ ∕╣ ⌐╟╢╙─≤™℮╟╡

│⁸ ─ ╡ ™ ─ ⌐╟╢╙─≢№╢≤ ⌐ ⅎ╠╣≡™╕∆⁹◘▬♪꜡כ♦▫fi◓CO2☻♃fi♫

כ ─ ╩Ᵽ♇◒꜡כ♦▫fi◓CO2☻♃fi♫כꜟ◓)כⱪ )⌐ ⅝ ⅎ╢≤⁸ pH⅜

⌐ ↕╣╕∆( pH0.20 )⁹↓╣│⁸ ∆╢ ─ ≢ⱪכꜟ◓╩ ↕∑╢↓≤⅜⁸ ─☻♩꜠☻꜠

ⱬꜟ╩ ╠⇔⁸ ╩ ↕∑╢↓≤╩ ⌐ ⇔≡™╕∆⁹ 

 

PIC │⁸26◌ ─ ⌐⅔™≡⁸ ─ ⁸pH⁸ ⅔╟┘ ╕╡╩ ⇔≡⁸ ⌐ ∆╢

─ ╕√│ ≤ ─ ╩ ⇔╕⇔√⁹∕─ ≢│⁸☻♃fi♬fi◓╕≢─ ─

⅛ⱪכꜟ◓) )⅔╟┘ ( ⅛ )⌐ ≠™≡⁸ ╩ ─≢ⱪכꜟ◓⁹√⇔╕⇔

☻♃fi♬fi◓≢│⁸CO2☻♃fi♬fi◓ ┘☻♃fi♫כ┼─ ─ ≢ ╦╣≡™╕⇔√⁹ ≢─

☻♃fi♬fi◓│⁸ ╩ ≢ ↕∑╢ ⅛╠⁸ ≤CO2─ ─ ≢ ╦╣≡™╕⇔√⁹ 

 

√╣↕◓ⱪ≢☻♃fi♬fiכꜟ◓ │⁸ ─ ≤ ⇔√ ─☻כ꜡⁸ pH pH0.24 ⅜

⇔╕⇔√( ─☻כ꜡⁹(3.22 pH⁸ ─☻◖▪⅔╟┘ ╕╡│⁸ ≤ ╖ ╦∑√ ⌐─╖

↕╣╕⇔√⁹↓╣╠─ │⁸ ─ ─ ⌐⅔™≡ ⅜ ⌂ ≢№∫√ ⁸ ─

☻♩꜠☻꜠ⱬꜟ╩ →╢∞↑≢│ ╩ ∆╢√╘⌐ ∏⇔╙ ≢│⌂™↓≤╩ ⇔≡™╕∆⁹ 

 
≥◓ⱪ≢─☻♃fi♬fiכꜟ◓ 3.22  ─☻כ꜡⅜ ⌐ ╓∆  

 

pH pH 

JCS 
(☺ꜗⱤ♬כ☼ 

ⱳכꜝ◌◒כ☻◖▪)  

╕╡ 

╕
╡

 

SFL = ☻♃fi♫כ╕≢  

Group = ☻♃fi♫כꜟ◓≢╕כⱪ  

Conventional =  

Blast =  
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3.2.6  ─ ≤ ┼─  

 

( Exsanguination )╙ ─ ⌐ ╩ ⅎ╕∆⁹ ≢│⁸Δsticking Δ╕√│ΔbleedingΔ≤ ┌╣╕

∆⁹ ─ │⁸ ╩ ↕∑≡ ╩ ╡ ↄ↓≤≢∆⁹ 

 

≢│⁸ ⌐ ™ ⌂ ≤ ╩ ⇔╕∆⁹↓─≤⅝⌐│ ≢ ≤ ╩ ∆╢

⅜№╡⁸∕╣⌐╟╡ ⌐ ─ ╙ ↕╣⁸ ⌐ ⅜ ╖╕∆⁹♫▬ⱨ│ ╟╡ ─ↄ╓╖─

⅛╠ ⌐ ↑≡ ⇔⁸ ⌐ ™ ⌂ ╩ ⇔╕∆  3.23 ⁹ 

 

─ ╩ ∆╢⌐│⁸≢⅝╢∞↑ ↄ─ ╩ ╡ ↄ↓≤⅜ ≢∆⁹ ⌐⁸ ⅛╠

↕╣╢ │ ─╦∏⅛50 60 ≢№╡⁸∕─ ─ ↄ│ ⌂ ⌐ ∫√╕╕≢∆⁹ │

⌐≤∫≡ ⌂ ≤⌂╢√╘⁸ ╛ ─ ⌐ ∫≡™╢ ≢│ ⅜ ⇔≡⇔╕℮ ⅜№

╡╕∆⁹ ⅜ ∆╢≤⁸ ─ ⅜ ↄ⌂╢ ⅜№╡╕∆⁹ ─  3.24

│ √ ╩ ↄ⇔╕∆⁹ ∕╣│⁸ ⅔╟┘/╕√│◌♇♩ ─ ╩ →╢╙─≤⌂╡╕∆⁹ 

 
 3.23 ⌂ ╩ ℮√╘─♫▬ⱨ  

 

:  Humane Slaughter  Association.  2016. 

 
 3.24 ─  
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⌂ │⁸☻♃fi♬fi◓ ≤╙ ⇔≡™╕∆⁹☻♃fi♬fi◓ ╩ ⇔≡⅛╠ ∆╢╕≢─
─ │⁸ ⅜ ╩ ╡ ∆ ⌐ ⌐ ↕∑╢√╘⌐ ≢∆⁹ ─♃▬Ⱶfi◓│ ⌂

⌐ ⇔╕∆⁹Ⱬ♇♪─╖─ ☻♃fi♬fi◓≢│⁸10 ⌐ ℮ ⅜№╡╕∆⁹ CO2☻♃fi♬fi

◓≢│⁸ ⌂ ⅜╟╡ ⅝⌂ ≤⌂╡╕∆⁹CO2☻♃fi♬fi◓≢│⁸ │90 ╩ ∫≡™
╢ ≤⌂╢⅛⁸∆≢⌐ ⇔≡™╢↓≤⅜ ≢∆⁹CO2 ⅜180 ( ⅜ ∂⌂™ )≢№
╢≤ ⇔√≤⅝⁸ ⌂ ╩ ℮√╘⌐│⁸◗fi♪ꜝ─ ≡─ │ ⌂ ╡60 ⌐ ╩ ╘

╢( ↄ≤╙90 ) ⅜№╡╕∆⁹ 

 

│⁸ ☻♃fi♬fi◓≢│∕─ ⌐◖fiⱬꜘכⱬꜟ♩ ⌐ ⌐ ™√ ≢⁸CO2☻♃fi♬fi◓(
⌐╟∫≡│ ☻♃fi♬fi◓╙)≢│ ╢⇔≡┬╠ →√ ⌂ ≢ ™╕∆⁹ ≢─ │⁸

╟╡≤≡╙ ⌐ ℮↓≤⅜≢⅝╕∆⁹√∞⇔⁸☻♃fi♬fi◓⅛╠ ╕≢─ ╩ ⌐ ⅎ╢
↓≤╙ ≢№╢√╘⁸ ☻♃fi♬fi◓≢│ ≢─ ⅜ ≤↕╣╢↓≤⅜╟ↄ№╡╕∆⁹ 

 

│⁸♫▬ⱨ╩ ⇔√ ⅛╠ ⅜☻ⱶכ☼⌐ ╣╢↓≤⅜ ≢∆⁹ ⌐♫▬ⱨ╩ ⇔√ ⅛╠
1 ─ │ ⅜ ⌐ ╣╕∆⁹∕─ │ ⅜ ⇔╕∆⁹↓─ ≢∆≢⌐⁸ ╩ ↕∑╢─⌐

⌂ ⅜ ↕╣╕∆⅜⁸ ⌐ ⅜ ∫≡⇔╕℮─╩ ←√╘⌐⁸↕╠⌐ ╩ ∆╢ ⅜№╡╕
∆⁹ ⅜ ∆╢≤⁸ ⇔ ⅜ ∂≡ ⅜ ╕╡ ╘⁸∕─ ─ ⅜ →╠╣╢ ⅜№╡╕∆⁹
↓╣│⁸CO2☻♃fi♬fi◓≢│⁸☻♃fi♬fi◓⅛╠ ╕≢─ ⅜≤≡╙ ™√╘⁸ ☻♃fi♬fi◓╟╡
╙↓─ ⅜ ∆╢ ⅜│╢⅛⌐ ↄ⌂╡╕∆⁹ 

↓╣⌐ ∆╢ ─└≤≈│⁸ fiכ▼♅ ⌐Ⱬ♇♪ⱡ♇◌כ╩ ∆╢↓≤≢∆(  3.25)⁹ ─

⅜Ᵽכ─ ≢ ∫ ╠╣≡ ╣⁸ ⇔ ─ ⅜ ∆╢─╩ ⇔╕∆⁹ ⱪ꜡☿☻⌐⅔↑╢└≤≈─

│⁸♫▬ⱨ╩ ⇔√№≤⁸♫▬ⱨ╩90 └⌡∫≡⅛╠ ⅝ ↄ↓≤≢∆⁹↓╣⌐╟╡⁸ ─ ⇔ ≤│

⌐⁸╟╡₈T₉ ⌐ √ ─ ⌐⌂╡╕∆(  3.26)⁹↓─₈T₉ ─ │⁸ ⇔ ⅜ ⌐ ∂╢

╣╩ ╠⇔╕∆⁹♫▬ⱨ─⌡∂╣ ⌐╟╡⁸╟╡ ↄ─ ⅜ ↕╣⁸╟╡ ⌂ ⅜ ↕╣╕∆⁹ 
 

⇔ │⁸ ⅜2.5 cm 1▬fi♅ ≢№╢ ⅜№╡╕∆⁹∕℮⇔⌂™≤⁸ ⌐ ∂≡⇔╕℮↓≤⅜№

╡╕∆⁹√∞⁸ ⌐ ⅝⌂ ⇔ ( > 3.8 cm╕√│1.5▬fi♅)│ ≢│⌂ↄ⁸╗⇔╤ ⇔ ─ ≢

⌂♩ꜞⱵfi◓⅜ ⌐⌂╢↓≤≢⁸ ⌐ ╩ ∂╢ ⅜№╡╕∆⁹ 

 
 3.25 ╩ ←√╘⌐Ⱬ♇♪ⱡ♇◌כ╩  
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 3.26 ⅔╟┘ ⌂☻♥▫♇◒─  
 

ה ⅜ ⅝∆⅞╢ 

ה ╠⌂ ⇔  

(⌡∂∫≡™⌂™)  

ה ⅜ ⅝∆⅞╢ 

ה ╠⌂ ⇔  

(⌡∂∫≡™⌂™)  

ה ⅜ ↕∆⅞╢ 

ה ╠⌂ ⇔  

(⌡∂∫≡™⌂™)  

ה ⌂ ⅝↕─  

ה ╠⌂ ⇔  

(⌡∂∫≡™⌂™)  

ה ⌂ ⅝↕─  

ה ╠⌂ ⇔  

(⌡∂∫≡™⌂™)  

ה ⇔ ⅜ ⅛╠ 

 ☼꜠ ⅞≡™╢ 
 

ה ⌂  

ה ⅝↕╙  

≢≥↓╢∂⌡╩ⱨ▬♫ה

₈T₉─ ⌐⌂∫≡™╢ 
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3.3   ─  

3.3.1   

 

─ ╩ ∆╢⌐│⁸ ™ ╩ ℮↓≤⅜ ≢∆⁹√∞⁸ │ ─ ⌐ ⅝⌂ ╩

╓∆≤ ⅎ╠╣╢ ≢⁸◦☻♥Ⱶ♇◒( )⅔╟┘ⱡfi◦☻♥Ⱶ♇◒( )⌂ │⁸∕─

⌂ ─ ⌐ ⅝ↄ ⇔╕∆⁹ 

 

3.27│⁸ ₁⌂ ⅜ ─ ⌐≥─╟℮⌐ ∆╢⅛╩ ⇔√ ™ ≢∆⁹↓─ ≢│⁸

⌂ ╩ ℮≤⁸ ⌂╢ ─ ≈─ ─ ≢⁸∕─ ⅜╟╡ ⅝ↄ ↕╣╢↓≤

⅜ ↕╣╕⇔√⅜⁸╟╡ ╣√ ╩ ≈₈ ₉─ ≢│⁸∕─ ↕╣╢ ⅜₈ ₉╟╡

╙ ⅝ↄ⌂╢↓≤╙ ⅛╡╕⇔√⁹ 
 

 3.27 ─ ╩ →╢  
 

 
⅜ ─ ─ ─ 20 30 ⌐ ╩ ⅎ╢↓≤│ ╙ ⅛╠ ╠╣≡™╕∆⁹√∞⇔⁸↓╣│⁸

⌐╟╢ ─ ╩ ↕∑╢ ⅜№╢HAL-1843Г (☻♩꜠☻ )≤RN- ( Rendement 

Napole) │⌂™↓≤╩ ⌐⇔√╙─≢∆⁹ pH╩ ↕∑╢√╘─ ╩ ℮↓≤╛☻♩꜠☻

╩ →╢↓≤│⁸ pH╛ ⁸ ⁸ ═√≤⅝─ ╩ ⌐ ⇔≡™ↄ↓≤⌐ ⅜╡╕∆⁹

(₈☿◒◦ꜛfi3.2.3.1 ₉─pH┼─ ─ ╙ ⇔≡ↄ∞↕™⁹  

 
3.3.1.1  ⌐ ∆╢  
Å pH╛ ╠⅛↕⌂≥─ ─ ⌐ ∆╢ ⅜ ╘╠╣√ ╩ ∆╢↓≤ 
Å ☻♩꜠☻ ╛RN ╩ √⌂™ ╩ ∆╢↓≤ 

p
H 

A                        B 

  

─  

⌂  
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3.3.2    

30 ≢⁸ √∟│ ⌐╟╢ ─◖fi♩꜡כꜟ⌐ ⇔≡ ↄ ╩⇔≡⅝╕⇔√⁹ ↕╣√

⌐│⁸◌ꜟ♬♅fi⁸◒꜡ⱶ⁸ⱬ♃▬fi⁸◒꜠▪♅fi⁸ⱴ◓Ⱡ◦►ⱶ⁸ ⁸ⱴfi●fi⁸♫▬▪◦fi⁸ⱦ♃

ⱵfiE⁸ⱦ♃ⱵfiD⅔╟┘ⱦ♃ⱵfiC⅜№╡╕∆ √∞⇔⁸↓╣╠⌐ ↕╣╕∑╪ ⁹ 

 

↓╣╠─ │⁸pH⁸ ╕√│♪ꜞ♇ⱪ꜡☻─™∏╣⅛⌐ ⇔≡ ⅜№╢↓≤⅜ ↕╣≡™╕∆⅜⁸

∕─ ⌐│ ⅜⌂™⅛⁸ ⅜ ↕∆⅞≡ ≢⌂™⅛⁸ ⌐ ≢№╢↓≤⅜ ™≢∆⁹

─ ─ ╡ ™⌐╟╢☻♩꜠☻╩ ⇔√╡⁸ ─ ╩ →╢↓≤─ ⅜⁸ ▪ⱪ꜡כ♅╟

╡╙ ⌂ ⌐ ⇔≡│╢⅛⌐ ⅝⌂ ╩ ╓⇔╕∆⁹ 

 

√∞⇔⁸ │ ─ ╛ ⁸ⱴכⱩꜞfi◓꜠ⱬꜟ╩ ⅎ╢↓≤⌐╙ ≢⅝╕∆⁹ │⁸

─ ╩ ∆╢↓≤≢ ⌐ ≢⅝╕∆⁹∕╣╠─ ™⅜ ⅝™ ⁸ ⌂╢ │ ─ ⌐

⇔≡╙ ╩ ⅎ╢ ⅜№╡╕∆⁹ꜞ☺fi⅜ ⇔√ ╩ ⅎ╢↓≤≢ ╩ ╛∆↓≤│

≢∆⅜⁸ ╛ ⁸ ─ ⌐ ╩ ╓∆√╘⁸ │№╕╡ ⌂ ≤│ ⅎ╠

╣╕∑╪⁹ 

 

╡│⁸ fi◕כ◖ꜞ◓─ ╩ ↕∑╢√╘⁸ ─√╘⌐ ╙ ⌂ ▪ⱪ꜡כ♅≤ ⅎ

╠╣╕∆⁹ 4 ─ ╡≤8₩24 ─ ╡╩ ⇔√11 ─ⱷ♃▪♫ꜞ◦☻≢│⁸ ╡─

╩ ↄ∆╢↓≤⌐╟╡⁸ pH≤ pH⁸ ⅔╟┘♪ꜞ♇ⱪ꜡☻⅜ ⇔√↓≤⅜ ⅛∫≡™╕∆(  

3.28)⁹ ╡│ ╩ ╘╢↓≤⌐╙ ⅜╡╕∆⁹ ─ ╩ ⌂ↄ∆╢↓≤≢⁸

⌐ ⅜ ⌐ ╣≡⇔╕℮─╩ ←√╘≢∆⁹ 

 3.28 ╡⅜ ─ ⌐ ╓∆ * 
 

 

 

 

 

 

 

 

 

*9≈─ ─11─ ╩ ⇔√⁹1 ─◘fiⱪꜟ ⅜30 ╩ ⅎ╢ ─╖╩ ╘√⁹↓─ ≢│24 ─ ╡

≤0₩4 ─ ╡ ≤─ ╩ ∫√⁹ 

 

╡│ ─ ≤ ─ ╩ ↕∑╢√╘⌐ ≢∆⅜⁸ ⌂ ╡│ ─ ╩ ↕∑╢

╣╙№╡╕∆⁹ ─ ─ │⁸ ╡╩ ╘≡⅛╠24 30 ─ ⌐ ↓╡ ╘╕∆⁹↓╣⌐╟╡⁸

─ ⅜ ╡ ─ ⅜ ⅜╡╕∆⁹ 

 

3.3.2.1  ╡⌐ ∆╢  
Å ╡│⁸ ─ ≤ ─ ⌐≤∫≡ ≢∆⁹ 
Å │⁸≤ 12₩24 ─ ╩ ⅎ⌂™↓≤≢∆⁹ 
Å ╡─ │ ─╟℮⌐ ⅎ╕∆:  
Å │ ╡ ⌐ ╘╕∆⁹ 
Å ♩ꜝ♇◒┼─ ⁸ ≢ 6₩8 ─ ╡╩ ∫≡ↄ∞↕™ 
Å ≤ ≢ ╩ ╖ ╤⇔√ ⁸ ╩ ∆╢ ⌐ 2₩3 ─ ╩ ↑≡ↄ∞↕™⁹ 

Å ⅛╠ ─ ⅜↕╣≡™╢ ⁸ ─ ╛ ─ ⌐⅔™≡│⁸ ↕╣⌂™   

┼─ ⅜ ╣╢ ╣⅜№╢≤⅝⌐│ ╡╩ ℮═⅝≢⌂™↓≤№╡╕∆⁹ 

Å ⌐ ≢ ─Δ ╣Δ⅜ ╙ ⇔≡™╢╟℮⌂ ⌐ ─Δ ╡Δ╩ ℮
≤⁸ ╛∕─ ─ ─ ⌐╟╡⁸ ⌐ ∫≡™╢ ─ ⅜ ╕╢ ⅜№╡╕∆⁹ 

Ẽ4   Ẽ8 24      Ẽ4   Ẽ8 24       Ẽ4   Ẽ8 24        Ẽ4   Ẽ8 24  

 

pH 

 

pH 

 
pH 

 

pH 
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3.3.3  ⌐⅔↑╢ ─ ╖ ╖ 
 

≢─ ─ ╖ ╖│⁸ ⌐ ╩ ⅎ╢ ╣─№╢ ─ ⅝⌂☻♩꜠☻ ≢∆⁹ ─ ╡ ™

╛∕╣⌐ ∆╢ ⁸☻ⱶכ☼⌂ ╩ ∆╢ ╩ ⌐⇔≡⅔ↄ↓≤≢⁸↓─☻♩꜠☻╩ ⌐

ⅎ╕∆⁹ 

 

│ ⌐ ≢ⱪכꜟ◓ ↕∑╢ ⅜№╡╕∆⁹ ↕∑╢ │⁸ ─Ᵽꜝfi☻ⱳ▬fi♩─ ⌐ √╡⁸

─ ⌐ ⇔≡ ╠⌂™╟℮⌐⇔≡ↄ∞↕™(  3.29)⁹ ⌂ ╡ ™╛ ⅝⌂ ╩ ∆↓≤│ ⌐☻♩

꜠☻╩ ⅎ╕∆⁹↓╣│⁸ ╩ ⅛∆─⌐ ≤⌂╡╕∆⁹ ─ ╩ ╠∆╙─╩ ⇔⁸ ⅜ ⅝ↄ ⅛

⌂™╟℮⌂ ⌂ ╩ ∆╢↓≤╙ ≢∆(  3.30)⁹ 
 

 3.29 ─ ─  
 

:  National  Pork Boardΐs TQA Handbook, 2018 

 
 3.30 ─ ⌐ ╩ ⅎ╢ ⌂ ─  

 

ⱨꜝ▬♩♂כfi 

( )─  

⌂ ─╖∞≤⁸ 

∕─ ⅜ ─ ⌐  

∫≡⇔╕℮ 

⌂ ∞⅜⁸ 

╢⇔≡™╢ ↕⅜ ↄ⁸ 

─ ╩ ╠⇔≡⇔╕℮ 
 

 

Ᵽꜝfi☻ⱳ▬fi♩ 
(↓─ ╟╡╙ ╤⌐☻♃♇ⱨ

⅜™╢≤ │ ⌐ ╗)  
















































































