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Abstract

Thermal degradation of pantothenic acid in potassium biphthalate buffer and in food
samples such as rice, mushroom and beef was studied as functions of temperature and pH.

Thermal degradation of pantothenic acid in buffer and food systems followed first order
reaction at temperature between 60~140°C. Activation energy calculated from the Arrhen-
ius equation ranged from 15,700 cal/mole to 17,300 cal/mole for both systems. D values at
120°C were approximately 18 hours for food samples and 15,4 hours at pH 5.65 for buffer
sample. Z values of food samples were about 37°C, which were similar to those of buffer
sample.

The decomposition rate constant of pantothenic acid in buffer sample decreased when the
pH increased from 4.0 to 6.46, but activation energy increased. In the range of pH 6.46~
8.0, decomposition rate constant increased but activation energy decreased as pH increased.

The kinetic model of pantothenic acid decomposition in buffer system was proposed on the

basis of empirical relationship.
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Heated sample 3 ml

100m! beaker

——30 ml water, 4 ml enzyme solution
Layered with toluene

!
Incubation(50°C, 24hr)

— Adjusted to pH 5.6 with

0.1N NaOH/HAC

!

Autoclaving(121°C, 5min.)

——Adjusted to pH 6.8 with
0.1N NaOH

|
Dilution

Filtering

|

Assay

Fig. 1. Extraction method of total pantoth-

enic acid

A3l okdolal gl Aol Mylase P(Nakarai
Chemicals, LTD) 0.5 g% 0.2N-Na acetate buffer(p
H5.65) 2 50ml s Al 3|48t w, swr)48q 24$%
Mylase P 0.5 g3} papain(Wako Pure Chemical Ind-
ustries, LTD) 0.5 g8 0.2 Na acetate buffer (pH
5.65) & 50 m IS Al 3] 4 sle] Abg-shgl v,

Table 1. Final volume of sample extracts.
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Beef l 100
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Table 2. Total pantothenic acid content and
initial pH value of buffer(pH 5.65),
rice, mushroom and beef

!

Sample , content(: g/g) \ pH
Buffer ] 5.00 | 5.65
Rice { 5.49 6.20
Mushroom | 16. 20 ) 6. 80
Beef \ 7.92 | 6.05
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Fig. 2. Rate of degradation curves for panto-
thenic acid in buffer system at pH 5. 65
~0O—, 60°C; —@—,80°C; —[1—,100°C;
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Fig. 3. Arrhenius plot for thermal degrad-

ation of pantothenic acid
—(—, rice;
— A —, beef;

—[}—, mushroom
—@—, buffer(pH 5.65)
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Table 3. Kinetic parameters for pantothe-
nic acid degradation in buffer (pH

5 65), rlce, mushronm and beef

Sample ( pH 'Dm(hr) Z("C) }/I;:;o(llzgal
Buffer 1 .65 [ 15.4 T 87.2 16.9
Rice 6.20 & 18.5 1 87.4 16-9
Mushroom 6.80 ;| 18.6 | 87.2 16.9
Beef | 6.65  17.¢ ] 38.0 ‘ 16.7
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