
To the Editori 

A recent paper titled, “The Effect 
of pH on Continuous High-Tempera- 
ture/Short-Time Sterilization of Liquid 
Foods,” by K. R. Davey, S. H. Lin 
and D. G. Wood, published in AIChE 
J., 24, 537-540 (1978) presents a novel 
and potentially valuable way of in- 
creasing the usefulness of the Arrhen- 
ius equation, particularly to those in- 
volved in thermal process design of 
food systems. However, there are some 
serious errors or printing mistakes in 
the paper that should be pointed out: 

1. In the text on page 539, thiamin 
is parenthesized as being Vitamin 0-12, 
which is incorrect as thiamin is other- 
wise known as Vitamin B-1. Cobalamin 
is the other name for Vitamin B-12. 

2. On page 539, equation (3 )  is 
written as In A = a(pH)2 + b(pH) + c, while in Table 1, it is written as 
In A = u ( ~ H ) ~  - b(pH) + c. From 
the data presented, it appears that 
the latter is correct, i.e., the sign against 
b should be minus. 

3. The Arrhenius plots of inactiva- 
tion rate constant k versus reciprocal 
temperature (Fig. 1 and Fig. 2) are 
obviously wrong. Not only does it con- 
tradict the same data in Figs. 3 and 4, 
but it should have been obvious to the 
most casual reviewer that rate constants 
increase with increase in temperature, 
i.e., the slopes of the Arrhenius plot 
should be negative and not positive 
as shown in Figs. 1 and 2. It is sur- 
prising the authors obtained reasonable 
activation energies in Table 1, if in- 
deed they used the data presented in 
the paper. 

4. The coefficients a, b, c, listed in 
Table 1 also appear to be in error. 
When used in the equation shown in 
Table 1 for Clostridium botulinirm in 
the spaghetti product, it predicts k 
values SO-SO./, lower than the experi- 
mental values. Also, the curves gen- 
erated using these coefficients and the 
equation does not coincide with the 
predicted curves in Figs. 3 and 4. 
Statistical comparison of experimental 
vs. calculated data should have been 
presented to enable the reader to judge 
the usefulness of the model. 

5. The citation to the work of Feli- 
ciotti and Esselen is incorrect. It should 
be Food Technology, 11, 77-84 (Feb., 
1957) not Food Hesearch (which is 
another journal, now called 1. Food 
Science). 

6. Finally, the reader should not 
conclude that inactivation rates of food 
components and microorganisms is 
solely a function of pH and tempera- 
ture, as the authors may have implied 
in their model. Feliciotti and Esselen 
( 1957), among others, have shown that 
thiamin in actual foods is more resistant 
to thermal breakdown than is pure 
tliidmin in buffered solutions. Also, k 
is affected by ionic strength, water ac- 
tivity, concentration of thiamin in the 
system and whether it exists in a “free” 
or “combined” form. 

MUNIR CHERYAN 
Department of Food Science 

University of Illinois at Urbana 

To the Editor: 

In a recent paper by Davey, Lin, and 
Wood [AlChE J., 24, 537 (1978)l 

there are a number of important errors 
which I would like to point out here. 
Fortunately, the authors’ final result, 
given in their Figure 5, appears to be 
correct. 

First, in Figure 2 the rate constant k 
is plotted vs the reciprocal of the ab- 
solute temperature T .  According to this 
Figure, k increases as T decreases, 
which is physically unreasonable, and 
opposite to the predictions of their 
Equation ( 1) .  Secondly, the values 
presented in Table 1 for the calcula- 
tion of k do not agree with the k 
values given in either Figure 2 or Fig- 
ure 4. For example, from Figure 4 at 
a pH of 4 and a temperature of 11O*C, 
k N 4.95. From Figure 2 for the same 
conditions, k N 25.0. The constants in 
Table 1 however, lead to the predic- 
tion that k = 2.28 or 2.6 x 108 de- 
pending on whether one uses the nega- 
tive coefficient for b in Table 1 or the 
positive coefficient in Equation (3)  ! 
It  should also be noted that the pre- 
dicted curves in Figure (4)  are in- 
consistent with Equations ( 2 )  and (3) ,  
which indicate that for two fixed tem- 
peratures T1 and TB,  the quantity In 
k2 - In kl where kl and k2 are the 
corresponding rate constants, is inde- 
pendent of pH. Clearly, this is not 
the case in Figure (4) .  

These errors and inconsistencies se- 
verely detract from an otherwise inter- 
esting paper. 

R. J. GORDON 
Department of Chemical Engineering 

University of Florida at Gainesville 
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Reply to the Comments of Drs. Gordon and 
Cheryan: 

The author wishes to thank Drs. 
Gordan and Cheryan for their interest 
in our short note. Most of the com- 
ments pointed out by them were right. 
The plots in Figs. 1 and 2 were in- 
correctly presented, bat Figs. 3 and 4 
were correct. The mistakes made in 
Figs, 1 and 2 were due to mismatches 
of the value of k with the temperature. 
The right plots should look the two 
accompanying figures. As for the sec- 
ond point raised about the numerical 
values in Table 1 of our note, we 
found one activation energy was not 
right. This is AE for C1. botulinum 
inactivation in spaghetti, tomato sauce 
and cheese. The correct value should 
read -73.66 Kcal/g*mole-OK instead 
of the original -74.29 Kcal/g.mole-"K. 
The rest of the tabulated values is 
correct. Dr. Cheryan also pointed out 
that the rate coefficient of microorgan- 
ism inactivation is also dependent of 
several factors. We agree with that. 
But because of lack of experimenta1 
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data, it is still difficult to quantify the 
influences of those factors on the rate S. H. LIN 
coefficient. If sufficient experimental Department of Chemical Engineering 
data are available, incorporation of Polytechnic Institute of New York 
those factors into a single rate co- Brooklyn, New York 

efficient may be similarlY done. 
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