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Abstract

Kinetic study for the thermal degradation of ginsenosides in ginseng extract was conducted.

The results indicate that the thermal degradation followed first order kinetics and rate constants

varied substantially depending on the types of ginsenosides and heat treatment temperatures.

Activation energy calculated by Arrhenius plots ranged from 16. 80 kcal/mole to 30.10 kcal/mole
and Qo values ranged from 2.01 to 3.49. Correlation coefficients between the change of ginse-

noside contents by thermal degradation and heat treatment temperature were 0. 995~0. 999.

The dependence on temperatures of the decomposition rate constant of total ginsenoside can

be expressed as k=4.574X10° exp(8898.8/T).
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Table 1. Effect of temperature on rate constant(t) and activation energy(Ea)

degradation during heat-treatment

BB - G4 - BRI - RE - R

BT 33

of ginsenosides

Rate constant Arrhenius cofficients Correlation
Ginsenoside . kthrhxao0® B o . coefficient
80°C 90°C 100°C Ea(kcal/mole) ko* r
Rb, 5.30 9. 44 22.79 18.0 21.848 0. 991
Rb, 5.76 10. 13 27. 41 20. 3 23.779 0.985
Re 6. 45 11.05 32.01 20.9 24. 643 0. 979
Rd 4.61 5.76 16. 81 16.8 18. 454 0.929
Re 6.45(21.32) 38.46 63. 56 30.19.2) 38.932(9. 630) 0.956
Rg: 12.90(28.10) 62.18 82. 45 24.4(14. 1) 30. 658(16.664)  0.934
Total 5. 30 9. 90 20.50 17.7 19. 941 0. 998

*frequency factor

Number in parenthesis indicate transition states
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Table 2. Effect of temperature on the half-life and Q,, value of ginsenosides degradation

during heat-treatment

Half-life, t,,.(hrs) Correlation
Ginsenoside _— Qo value coefficient
80°C 90°C 100°C r
Rby 131 74 30 2.20 0. 991
Rb, 20 68 25 23.2 0. 985
Re 109 63 22 2.38 0. 979
Rd 150 120 41 2.01 0. 929
Re 107(22) 18 11 3.49(1. 47) 0. 956
Rg: 54(25) 11 8 2.76(2. 00) 0.934
Total 131 70 34 2.09 0.998

Number in parenthesis indicate transition states.
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Fig. 4. Arrhenius plots of the rate constant
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line indicates total ginsenoside.
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