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Measurement of Thermal Denaturation of Meat Proteins by Differential Scanning Calorimeter

Tatsuhiko YAMAGUCHI*, Tetsuya AKASAKI* and Fumio NAKAMURA *
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

The thermal denaturation of meat (squid, cuttlefish and beef) was investigated using a differential scanning calorimeter

(DSC) under various heat treatment conditions. The DSC thermograms of raw samples respectively showed two

endothermic peaks, which are considered to be attributable to the denaturation of myosin and actin respectively. When

meat was treated at high temperature, those two peaks disappeared, but when meat was treated at low temperature for a

long time, those two peaks did not disappear. This shows that thermal denaturation is closely related with heat treatment

temperature. The degree of heat treatment of meat can be measured using a DSC.
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Fig. 1 DSC thermograms of raw samples:
(a) spear squid, (b) Japanese common flying squid,

and (c) golden cuttlefish
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Fig. 2 DSC thermogram of raw beef
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Fig. 3 DSC thermograms of a Japanese common flying squid
heated at 60°C for the following time period:

(a) 30minutes, (b) 60minutes, and (c) 120minutes

IO TR LTS Z &2 L,
WHhDEA, EOFRE & MELER U 725308 & & i T 5 &,
(1) ISF kB E—21F, 55°CLL ETHBELEE L 730k T
i“(‘ﬁ’% LTWA, 343D —27 by X ATCHERD
— B S5CU ETHRLHE, I 4V v OBEMRT
*_mTwaéw BROFRLE VR D,
(2) 77 F L2k B E—20%, 10°CLL ETHmBELE L 730k T



BB R ST

(f)
—I_Wmﬂdw
s |@®
w
2
= (d)
@
-ac) W
] (b)
=
o
[
NG
B @
8
= £
S
o
| 1 1 1 |
30 40 50 60 70 80 90

Temperature/°C

Fig. 4 DSC thermograms of spear squids heated at the
following temperatures for 30 minutes:
(a) raw, (b) 55°C, (c) 60°C, (d) 65C, (e) 70°C, and
(f) 100C
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Fig. 6 DSC thermograms of golden cuttlefishes heated at
the following temperatures for 30 minutes:
(a) raw, (b) 55C, (c¢) 60°C, (d) 65°C, (e) 70°C, and
(f) 100°C
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Fig. 5 DSC thermograms of a Japanese common flying squids
heated at the following temperatures for 30 minutes:
(a) raw, (b) 55°C, (c) 60°C, (d) 65°C, (e) 70°C, and
(f) 100°C
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Fig. 7 DSC thermograms of beef heated at the following
temperatures for 30 minutes:
(a) raw, (b) 55°C, (c) 60°C, (d) 65C, (e) 70C,
(f) 75°C, and (g) 100°C
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