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D.A. LEDWARD and UNA MADDEN

Lability of Collagen in Intermediate Moisture Meat Products

INTRODUCTION

It is well established that, on heating meat in water at temperatures of about
amounts of water soluble hydroxyproline containing fragments (gelatins) are produced

Rather more surprisingly Sharp (1963) has shown that following treatment,
h yield increasing amounts of hydmxyproline containigwater soluble fragments during
ly Obanu, Ledward and Lawrie (1975b,41976) have shown that beef cooked at lOOOC, and
lycerol desorped intermediate moisture meats processed at temper of 70°C and al
concentr ons of soluble hydroxyproline during orage at 3 °C. Webster (1980) found
dried meat also yielded significant increases in the amount water soluble hydroxyprol
No such increases have been observed during the storage of unheated meat samples (Shar

This formation of gelatins, which must arise from degradation of the collac
the meat, does lead to significant increases in tenderness (Obanu et al 19
1981) and obviously could be of tremendous commercial potential in improving tl
products prepared from them. As the degradation occurs in st rile, well cook
to microbial or enzymic hydrolysis and must therefore arise by one or other chemi
work suggests that the degradation occurs far more readily in glycerol desorped meats
. of normal moisture content (Obanu et al, 1975b) or very low moisture content
water activity of the glycerol desorped meats (~ 0.85) lipid oxidation should be opti
possibilit
1969). However recent work has shown that glycerol, or rather the traces of al
the presence of oxygen, may be responsible for many of the chemically induced changes
moisture meat (Webster, Nunez-Gonzales and and Ledward, 1981). The present work was
role of glycerol in collagen degradation in intermediate moisture meats.

In addition, the actual amount of heat necessary to make the collagen of
is not known and this was also investigated.
dorsi trimmed of visible fat and connective tissue was cut into cubes

processed to a 0.85 in solutions of e

L ther glycerol, salt, sorbate and water or salt, sorb
W

The processing was carried out by immersing 140-150 g of meat in 1.5 times weight
(210-2259)in a can. The can was sealed, heated at the appropriate temperature (40 to 100 C
finally left to achieve complete equilibrium for 418 hours at room temperature (Ob t
solution consisted of either ater, 39% glycerol, 9.5% salt and 0.5% potass
( © sorbate.

fluid removed by wiping with absorb
: \ o .

(W.R. Grace Ltd.,) at 38 C as desc
r analysis regular intervals.

Analytical Techniques

RESULTS

(a) Effects of glycerol on sam
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During storage at 38°C the moisture content of these samples fell over 12 weeks,
the samples processed in the absence of glycerol and from 45.0 to 37.4% in the sa pl
As found in previous studies the pH also fell, from 5.7 to 5.4 over 12 weeks in the presence ©
£ 7 to 5.2 in the absence of glycerol.

amount of soluble hydroxyproline in the two samples differed significantly,at all
1ificantly more in the samples processed in glycerol (Fige 1)e

(b) Effect of processing temperature ik

In all these samples there was little loss of moisture during 15 weeks storage at 3
content was 45.8% and it decreased by less than 2% irrespective of processing temperature
drop in pH, from 5.7 to 5.4 in the samples processed at 50°C and above and from 5.7 to 5
at the lower temperatures. ig
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The change in percentage soluble hydroxyproline during storage at 38°C is shown in Flg"i
that the results fall into one of three patterns. At processing temps of 50°C and below the
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