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Effects of Heating Rate on the Levels of Extractive Components in Meats
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The effects of heating rate on the changes of free amino acids and adenosine triphosphate-related
compounds during cooking of various meats were examined in relation to the “umami” intensity

of the extracts prepared from these meats.

In all meats, free amino acids, inosine and hypoxanthine increased, but inosine 5’-monophosphate
(IMP) decreased during cooking. Rates of these changes were different with species of meat, and

with different heating rates.

The “umami” intensity values of these meats were calculated using Yamaguchi's equation

(1967) on the basis of the molar concentrations of IMP and glutamic acid in meats.

On cooking,

the calculated “umami” intensity increased in sea bream, yellowfin tuna and keta salmon, but

decreased in threeline grunt and beef.

These changes in calculated “umami” intensity during

cooking were in good agreement with the results obtained by the sensory evaluation of the extracts
prepared from the meats of threeline grunt, pork and sea bream.
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Amino acids (mol/g)
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sea bream

Tau
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Thr
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His
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——  Raw
——  Fast heating
-—== $Slow heating

Fig.1. Changes of the levels of free amino acids in meats during heating
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ATP-related compounds (umol/g)
0 4 8 12 16

yellowfin tuna

yellowtail

Pacific mackerel

jack mackerel

sea pike

threeline grunt

sea bream

keta salmon

chicken ADP
AMP
pork E IMP
B3 HxR
beef [ Hx

Fig. 2. Changes of the levels of ATP-related com-
pounds in meats during heating

Upper column, Raw; Middle column, Fast heating;
Lower column, Slow heating; ADP, adenosine 5'-di-
phosphate; AMP, adenosine 5-monophosphate; IMP,
inosine 5-monophosphate; HxR, inosine; Hx, hypoxan-
thine.
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Fig. 3. Changes of the levels of extractive compo-
nents in meats during heating

Upper column, Raw; Middle column, Fast heating;
Lower column, Slow heating.
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”

Fig. 4. Effects of heating rate on the “umami

intensity
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Table 1. Effects of heating rate on the taste of the
extracts prepared from meats
The number of panelists judged to be more delicious
Sample

Control : Fast Control : Slow Fast : Slow
Threeline grunt 26 . 14* 320 8*** 29 D 11***
Pork 25115 24 016 18 1 22
Sea bream 17 : 23 11: 29*** 13 27**

Significantly different at * »<0.10, ** »<0.05 and *** p<0.005. Control,
minced meat was extracted with boiling water; Fast, minced meat was heated
with water (18°C) at the rate of 7.5°C/min for 10 min, and extracted; Slow,
minced meat was heated with water (18°C) at the rate of 0.8°C/min for 90

min, and extracted.
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