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Experiment 3

This experiment- was performed to ascertain if the effect of EDTA also occured with 

beef as well as with pork and to determine the effect of EDTA in the rehydrating 

solut?on upon rehydration capacity. The results are shown in table 3. EDTA treatment 

before drying substantially increased the re hydro non capacity before and after heating. 

The difference between the control and EDTA group was highly significant (P< l0 .01 ), 

Thus, EDTA also improved the rehydration of beef as well as pork. When the EDTA 

was applied in the rehydroring solution, no increase in rehydration capacity was found, 

in fact, t rare was a tendency for rehydrotion capacity to decrease, which was most 

noticeable ¡n the control group. Results show that EDTA jjer coes not increase 

rehydroting capacity, but is effective only when added to the meat before the drying 

process.

Expert merd 4

Studies with the isolated myofibrils indicated that the water holding capacity on rehy­

drotion increased directly with the pH of the freeze-dried material. In this experiment 

injection of dilute N aO H  solution in the meat prior to freeze-drying was used to 

study the effect of pH on the rehydrotion capacity of the meat slices. The N aO H  

treatment was used alone and ir combination with EDTA treatment. The experiment 

was also designed to study the effect of aging on the effectiveness of the treatments, 

Arnold et a!. (1956) found that during aging of beef, calcium ions are continuously 

released by the muscle proteins. Their results also indicated that magnesium ions are 

released during aging. It is conceivable that such an ionic shift might enhance the 

EDTA effect. The associated experiment with aging of the fresh samples showed that the 

texture measured by the shear became definitely more tender during aging from 2 to 8 

days afte? slaughter. At 2 days, the average shec* value was 7,0 lbs. compared to 

4,9 lbs. after 8 days. The difference was highly significant (P <  0,01). Aging of the 

meat before drying might be on advantage if the increased tenderness could be carried 

over to the rehydroted meat. Table 4 gives the results of the experiment. The weight 

after drying in %  of the original sample weight generally was higher for the alkali 

treated samples. The effect of the alkali treatment is highly significant (P <.0,01}
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and must be ascribed to the increased water holding capacity of the meat proteins at 

elevated pH. The pH determinations indicated that the treatment had increased the 

average pH of the samples from 5.3-5.4 to 6.4-6.9, When the relative rehydrated 

weights before and after heating were studied, there was a tendency for increased 

hydration capacity as a result of the N aO H  treatment. Only the increased re hy­

dration capacity brought about by the EDTA treatment was statistically significant 

(P < 0 ,0 5 ).  With regard to texture, the shear press gave lower values only for 

the group Seated with EDTA at normal pH. The difference between the average values of 

this group and the other groups was statistically significant (P <0 .05 ), Neither aging 

nor the interaction of aging x EDTA treatment had any appreciable effect on rehy­

dration capacity or texture.

Discussion and Conclusion

Results indicate that injection of a neutralized solution of EDTA before freeze-drying 

does not affect the removal of water during dehydration but it increases the rehy­

dration capacity of the freeze-dried meat. Improved rehydration appears to be due to 

the increased ease of diffusion of the water into the dried meat structure. The difference 

in rehydration capacity between the EDTA-treated samples and the controls is most 

pronounced at high sample weights. EDTA does not appear to improve the water binding 

capacity of the meat per se. The experiment with frozen meat showed that EDTA does 

not increase the water binding capacity of already hydrated meat. The effect of 

EDTA seems to take place in the meat before and/or during removal of water in 

the drying process. In light erf the observations with the freeze-dried myofibrils, the 

effect of EDTA most likely is associated with removal of magnesium and calcium ions from 

the fibrillar proteins through chelation before drying* Actually the positive effect of 

EDTA on the meat samples shows that the results with the myofibril system may have 

practical value, in addition to this effect, EDTA may also act on the sarcolemma,

Dennis and Rothstein (1955) thus found that 10% erf the calcium content in muscle is
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bound on the cell surface. Pyrophosphate gave an increase in rehydration capacity 

of the same average magnitude as EDTA. The results indicated, however, that the 

mechanism was swelling of the wetted areas rather than improvement of water diffusion 

into the dried meat. This swelling effect also decreased the efficiency of freeze­

drying the meat samples. In contrast to the results with myofibrils, an increase in 

pH of the meat through injection of dilute N aO H  did not appreciably improve rehy- 

d rati on capacity. The probable reason for failure of alkali injection to improve texture 

may be a result of high pH in isolated areas prior to diffusion throughout the tissues.

The damage thus incurred in some instances gave rise to brown patches with disinte­

grated fibers in the core of the samples. Artificial regulation of pH in the meat 

through direct injection of N aO H  can not replace the adjustment of pH through deple­

tion of the glycogen depots of the live animal as was done by Penny et al. (1963).

It is possible, however, that a milder method to artificially increase pH may produce 

the desired result.

The texture of the rehydrated control samples as judged by the Wamer-Bratzler 

shear was predominantly tougher than fresh meat after identical heat treatment. Due 

to the close relationship between texture and rehydration capacity, the treatments 

with EDTA and pyrophosphate considerably decreased the number of shear readings falling 

outside the range of fresh meal.
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Figure )

Relationship between original somple weight and 

rehydrated weight for control and EDTA samples



original sam ples weight 
Figure 2

Relationship between original sample weight and 
rehydrated weight for control and phosphate samples
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Relationship between rehydro ted weight and shear value
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