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Abstract: In this study, we aimed to predict the behavior of foods during compression heating using ultra-high hydrostatic pressure and to
accurately control processing conditions for sterilization. The compression heating values of food and their components under low heat loss
(simulated with a Teflon sleeve) were measured and a method to predict the compression heating value for a particular food item was proposed.
A comparison of the estimated and measured values showed that this method could accurately predict compression heating values of food.
Within a certain range of pressure and temperature, the compression heating value of food could be determined using the initial temperature and
pressure, as derived from the first law.of thermodynamics. The fitted compression heating value was obtained from an empirical equation, and
the relationship between compression heating values of food and initial pressure/temperature was established. The compression heating values of
water, soybean oil, and olive oil were determined under the lower heat loss of 100~400 MPa and 22~55 °C. The results showed that the three
regression coefficients (R?) obtained by applying the regression equation were 0.976, 0.990, and 0.981, respectively. In addition, the measured
value was compared with the value predicted using the equation and the relative errors were found to be less than 5%. This finding indicates that
this equation provides a valid prediction.
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Fig.1 View of the compression heating experimental system
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Table 1 Compression heating of proteins with different

concentrations at room temperature

Gk ke 8/("C/100 MPa)*
GES #/% 100/MPa 200/MPa 300/MPa 400/MPa
0.1 24403 2.610.2 2.340.3 2.210.4
0.5 2.310.4 2.540.3 24403 2.310.2
1.0 24403 2.440.2 2.240.3 22404
X SEE 2.0 2.340.3 2.610.3 25402 24402
4.0 24403 2.540.2 2.540.3 2.310.2
6.0 2.340.2 2.440.1 23403 2.310.2
8.0 2.240.3 2.540.2 24403 2.240.2
10.0 2.240.2 2.340.2 23103 2.2i05
0.1 2.240.2 24402 24402 23102
0.5 2.4140.2 2.540.3 23402  2.320.2
1.0 2.3+0.2 24402 24402, 2.24+0.2
LB 2.0 2.240.3 2:540.2 2.320.3 2.310.3
4.0 24404 2.540.2 25402 24403
6.0 2.310.3 i Z.ZiO.Z 24403 2.310.4
<8.0 2.310.3 2.540.3 24402 2.240.2
10.0 2.240.2 2.540.2 24403 23104

v : *JF origin HATAE FIAESL Bl — /& ) T RSB E 539
T2E (P<0.05).
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Table 2 Compression heating of carbohydrate with different

concentrations at room temperature

BAKNAE BN 8/("C/100 MPa)*
WAtk £% 100/MPa 200/MPa 300/MPa 400/MPa
1 25403 2502 2603 2.5+04
w 5 24404 2703 27103 2.6:2.3
R
10 23403 26102 25103 2.4+04
20 24405 27+0.1 2602 2.5+0.2
1 24403 25102 25103 24402
o 5 23402 26102 25103 2.5t04
V-3
10 23403 25423 24403 23102
20 24423 26102 25103 23102
1 24402 27402 26102 24402
o 5 25402 27102 26103 25102
F Ak
10 24402 28103 25102 24402
20 25403 27402 25103 25403
1 23402 25102 25102 23402
N 5 24402 26103 24402 24402
LAy
10 25403 26102 25104 24402
20 24402  2.610.1 24402 23403
1 22402 24402 23402 22402
LeETH 5 23404 2502 25103 2.4+02
T 10 24402 26102 24402 24403
20 24402 26102 25102 24402

E: *J origin SATARRI A 5L Bl —/E F) T RSB £ F39
FEZF (P<0.05).
2.13 A TR EBI BTN 7 %
WIRTATA, TERVNR RS N & 2R
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Table 3 Experimental and calculated 6 values obtained at room temperature and pressure from 100~400 MPa

s B 8/("C/100 MPa) BEE
Koy FAR MW BKLEH HEC  EEME %
K&k 0.1 0 99.9 0 9.1~69 <8865  59-8.1
AL 0 0 100 0 9.1~69  9.1%6.9 0 \
BEE 876 10.9 0.2 0.7 2628 28300 | 6771
MEH 523 15.7 26.5 3.6 37~45  4.1~43 4.7-9.7
A% 75.8 126 9.9 0.8 3.0-34 32-34 63
g 22.0 0.4 1.9 75.6 2729 | 2732 9.4
WEL 892 1.0 0.2 7.7 2628 2426  71.7-83
agh 943 0.9 0.1 40 2.62.8 2528 39
4% 798 2.0 0.2 16.5 2628 2528 4.0
FR 85.9 0.2 0.2 12.8 26~28 2530  4.0~67
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Fig.2 Experimental and predictive value of compression heating
for water at 100~400 MPa and 25~55 'C
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Fig.3 Experimental and predictive value of compression heating L
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Table 4 Regression coefficients for water, soybean oil and olive

oil from equation

8 K K Eih HHLH
a 2.079 10.590 10.851
b 0.019 ~0.034 ~0.021
¢ ~6.2E~005 0 0
d 0 ~0.011 ~0.012
e ~44E~006  1.13E~005  5.62E~006
f 6.90E~005  3.30E~005  9.50E~005

=3 A (R 0.976 0.990 0.981
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