
D-11 Advancements in process technology

Pe n e tr a tio n  o f  s u b s t a n c e s  in to  m u s c le

^JULJC and R. G. CASSENS

BePt- Of Meat and Animal Science, University of Wisconsin-Madison, 
Edison, Wl 53706 U.S.A.

^ V W O RDS: diffusion, meat

Ö4CKG
about
th

ROUND: Most previous information about penetration or diffusion of substances into meat is
salt, and the purpose was to learn about preservation. The objective of our work was to study 

e diffusion of dye substances and gases into meat. The results allowed us to make conclusions about 
6 effect of species, condition of meat, characteristics of diffusate, and temperature on penetration 

dePth and rate.

JBJECTIVE: The rationale for the work was to collect information which could be used eventually to 
v'se procedures to optimize color stability in meat

^ THODS: Meat samples ( 1 cubic cm. ) were placed into dye markers, removed at various time 
6rvals, sectioned and than viewed microscopically to determine depth of penetration. To measure

Pennetration of gases into meat, samples ( 8 cubic cm. ) were placed in modified atmosphere packages
Wh>ich
Pen

had 80% oxygen and 20% carbon dioxide. Samples were removed at various time intervals and gas
Q Oration depth was measured by cutting the cube and determining the depth of the 
6 ^yoglobin/metmyoglobin boundary. Ten beef, five pork and five lamb samples were used for 
*Perimentation.

BSULTS: Results are shown in Figures 1 and 2. Eosin ( alcohol soluble
:0|Pble

and Hemotoxylin ( water

h,ad
dye penetration is fast initially and after one hour, the rate slows. At 3 hours Hematoxylin

add Beneirateci ^ mm while Eosin had penetrated 4 mm. When temperature is lowered, penetration depth 
*  r«e of dye markers decrease. Muscle affects penetration depth ( dye penetrates deeper in 
0 lrr|embranosus compared to semitendinosus ).
9gir^en penetration rate is similar to dye markers being rapid initially and then slowing. Texture and 

9 of muscle do not have an effect on oxygen penetration into beef, lamb, and pork. Penetration 
l9̂  of oxygen is affected by species; at 26 hours, it is 10 mm for beef, 5 mm for pork and 3.5 mm for
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