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Onset of rigor mortis and
Development of tenderness in muscle




INSTITUITIONS,

Tiopcnin-Cas® comphan puila IOamisasin sy,
Axpasng mynen bindng stea,

1. ATP &= Prpcirahyzon] whon mrrsin
bz i s ltaechiod.
e

4. Bieding of ATP causce: mposan
hxd 1o raturn to resting postion.

-!H"h

a i.l::F-HE]rnhnnn causas haad fa changs
poaition ond actn flamsnt 1o mo.




Development of tenderness in muscle
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Artificial tenderization of meat -
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Cold storage facilities are required for the natural tenderization of meat. Artificial tederization of meat
nas been developed by using proteolytic enzymes such as papain (from papaya), bromelin ( from

nineapple) or trypsin (from pancreas). The enzyme Is usually injected into the animal, half an hour
nefore slaughtering. The meat obtained from such animal becomes tender within 24 hours.

These post-mortem effects bring about changes in the quality attributes of meat, such as
* Texture

« Water-holding capacity

» Colour and

* Flavour

Nutritional quality Is not that much affected.




¢ If meat Is held cold for sometime for 1 or 2 days after it has completed rigor mortis, the muscles
again becomes soft and pliable with improved flavour and juiciness which is called resolution of
rigor. Some changes that take place during this period are known as ageing or ripening.

¢ During ageing there Is progressive tenderisation of meat owing to the denaturation of the muscle
proteins by the intracellular proteolytic enzymes, the cathepsins.

s Ageing or ripening Is done by holding meat at 0.50 to 200C temperature in a cold room. Aging
may take 1-4 weeks. The best flavour and the greatest tenderness develop in meat aged from 2 to
4 weeks.

¢ During ageing, humidity of the cold room is to be controlled and meat may also be affected by
holding it at a higher temperature for as horter time usually 200 C for 48 hours.

“ Ageing with even higher temperature for lesser time Is practised commercially. In such cases,
ultraviolet light is used to keep down surface bacterial growth.

*» Beef Is usually the only kind of meat that is commercially aged. Lamb and mutton are
occasionally aged. Pork Is never aged because of itshigh fat content

Aging <.
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Tenderness IS the most desired characteristics in meat. The
amount and distribution of connective tissues and the size
of both muscle fibres and bundles of fibre determine the
tenderness of meat.

The number and strength of cross linkages between the
peptide chains of collagen increase with the age of the
animal and this decreases the amount of collagen that may
be solubilised during cooking thus contributing to
decreased tenderness. There are different methods of
tenderising meat. Exercise increases tenderness of meat.

Tenderising
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Tenderising
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* Cold-room storage results In the ripening of meat with tenderising
from the natural enzymes of meat.

 The mechanical methods of tenderising meats include pounding,
cutting, grinding, needling or pinning and the use of ultrasonic
vibrations.
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* Mechanical methods cut or break the muscle fibres and connective ';:;‘ “-u!mu
tissues. b
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* The art of using enzymes for tenderising meat is an old one.

 Wrapping of meat In papaya leaves before cooking results iIn
tenderisation. This is the result of the action of the enzyme papain on
meat proteins.
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Tenderising
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Tenderising S
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Salts increase the water-holding capacity of muscle fibres resulting in tenderness and juiciness.
Salt also solubilises the meat proteins.

Tenderness of meat Is improved when freezer dried meat Is rehydrated in a weak salt solution instead
of water.

¢ Salts used for tenderising are

+» Sodium chloride

¢ Sodium bicarbonate and
¢ Sodium and potassium phosphate.



Tenderising

* Another method of increasing tenderness in meat is by change of pH.
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» Decreasing or increasing the pH of meat increases hydration and to Its tenderness.

» Soaking beef for 48hrs In concentrated vinegar increases Its tenderness and juiciness.

Pre rigor mortis
Vital functions stop
Deprivation of oxygen

Residual O; nto haemoglobin
and myoglobin

Presence of ATP and
phosphocreatine

Acrobic metabolism

Actomyosin and myosin
dissociation

> EXercisec

Rigor Mortis

Start of muscle 1o meat
ATP and phosphocreatine
reservoir exhausting

l

Ancarobic metabolism

No actomyosin and myosin
dissociation

Highest toughness

Tenderization phase
Toughness deceases

Activation of proteolitic
enzymes

Calpains
Cathepsins
Caspeses

Protcosomes

Introducing proteolytic
enzymes externally

animals give tender meat.
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