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Comparison and verification between the Ball Formula Method and the ATS method,

which are the sterilizing-value-estimation-method of packaged foods

Suorcrr Inaga

Ball Formula Method (1923, 1957) have been used for ages in the analysis of thermal processing
and this method made a significant contribution to the food and pharmaceutical industrials. In 2006,
the more practical estimation method, the Ambient Temperature Slide (ATS) method, were invented
by Mukai. This method uses four parameters of two types to estimate the central-part-temperature
curve of packaged food from the ambient-temperature curve.

The ATS method has been claiming the accuracy of its estimation-results at the conditions which
the parameters had been obtained, but only these results were not way to have been enough. That
is because the evaluation of the estimated results using the parameters which obtained from
different processing temperature conditions should be needed. If a high evaluation is obtained here,
the ATS method will be recognized as an excellent method for estimating the sterilizing value. In
this paper, the estimation results of the Ball Formula Method and the ATS method were compared
and verified. There, packaged foods consisting of can, pouch and cup filled with 6 % corn-starch-

gel-solution were used as model foods.
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Fig. 4 Comparison between f; and ji» due to the difference of the process temperature condition and
the packaged food in the Ball Formula Method (Error Bars are maximum values and minimum values).
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Table 2 Analysis result of thermal processing data of the experiments
by the ATS method.
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ol )
KT s | s | B/ | nm | |
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117C 317 225 1.31 0.94 1.5 2.8
it 120C 366 220 1.30 0.94 1.9 2.3
123TC 298 216 1.31 0.93 2.2 2.6
117C 219 104 2.17 1.93 0.6 0.5
H1wFEE | 120C 173 120 2.20 1.93 0.5 0.5
123C 213 89 2.52 1.81 0.9 0.6
117C 49 11 5.18 4.11 0.4 0.3
N FEE | 120C 50 20 5.45 4.43 0.4 0.3
123C 56 18 5.65 4.28 0.5 0.4
- RE - Fo fd R | 2TRE
g | ! ol |
FH HH = R (4%) ()
) ) ) (%)
117°C 11.03 11.05 0.02 0.2 199 116.5
G 120C 11.06 11.09 0.03 0.3 165 103.3
123C 10.17 10.23 0.06 0.6 138 92.6
117C 11.22 11.26 0.04 0.4 184 99.3
S TEE | 120C 11.42 11.48 0.06 0.5 152 85.3
123C 12.05 12.21 0.16 1.3 133 77.6
117°C 13.19 13.23 0.04 0.3 184 65.7
N FiE | 120C 13.21 12.84 -0.37 -2.8 134 48.7
123TC 14.14 14.20 0.06 0.4 109 40.4
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Fig. 7 Error rate of the estimated Fo value when the parameters obtained by
the Ball Formula Method (A) and ATS Method (B) are used for Fo-value
estimation of same process temperature condition.
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method (Error Bars are maximum values and minimum values).
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Method (A) and ATS Method (B) are used for Fo value estimation of other process
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Table 3 Comprehensive comparison of the Ball Formula Method and the ATS method.
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