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Degradation Kinetics of Anthocyanins in Purple-Fleshed Sweet Potato
Pigment Concentrates and a Japanese Plum Juice Based Beverage

Jong-Whan Rhim* and Jang-Wook Lee
Department of Food Engineering and Food Industrial Technology Research Center, Mokpo National University

The effects of concentration and temperature on degradation of anthocyanins of purple-fleshed sweet potato
pigment concentrate and a Japanese plum juice were determined over temperature ranges of 60 to 90°C and 5
to 60°C, respectively. Degradation of anthocyanins in pigment concentrates followed the first-order reaction rate.
Activation energies of the pigment solutions ranged 51.29-73.02 kJ/mol, linearly decreasing as concentration
increased except the pigment solution of 8.4°Brix which was not concentrated after extraction. Anthocynins in
Japanese plum juice was also degraded by the first-order reaction kinetics with activation energy of 75.80 kJ/
mol. Storage life of the beverage was extended with decreasing storage temperature. Pigment was ratained more

than 80% until 8 months storage at 5°C.
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Table 1. TOD, pH and soluble solid content of purple-fleshed
sweet potato anthocyanin pigment solutions with different
concentration ratio

Pigment

Solutior.l (ZOD ) pH Soll(loll)gli:is)ohd
(conc. ratio) 530 nm.
5 26.73 279 122
10 5743 2.71 16.4
20 108.49 2.54 25.0
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Fig. 1. Degradation rate plot of purple-fleshed sweet potato
anthocyanin pigment solution (8.1°Brix) during heating at
different temperatures.
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Fig. 2. Degradation rate plot of purple-fleshed sweet potato
anthocyanin pigment solution (12.2°Brix) during heating at
different temperatures.
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Fig. 3. Degradation rate plot of purple-fleshed sweet potato
anthocyanin pigment solution (16.4°Brix) during heating at
different temperatures.
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Fig. 4. Degradation rate plot of purple-fleshed sweet potato
anthocyanin pigment solution (25°Brix) during heating at
different temperatures.
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Table 2. Effect of temperature and solid content on the reaction
rate and half-life (¢,,) of thermal degradation of purple-fleshed
sweet potato anthocyanin pigment solutions

Solid

Content  Temp. (°C) k™ t,, () R?
(°Brix)

60 0.0032 216.6 0.98

84 70 0.0084 82.5 0.99

’ 80 0.0147 47.2 0.98

90 0.0280 24.8 0.99

60 0.0038 1824 0.98

122 70 0.0086 80.6 0.98

’ 80 0.0220 315 0.98

90 0.0310 224 0.99

60 0.0049 141.5 0.97

16.4 70 0.0079 87.7 0.98

' 80 0.0195 355 0.99

90 0.0300 23.1 0.98

60 0.0098 70.7 0.98

25 70 0.0147 472 0.98

80 0.0338 20.5 0.99

90 0.0405 17.1 0.98
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Fig. 5. Arrhenius plot for thermal destruction of the purple-
fleshed sweet potato anthocyanin pigment solutions.

Table 3. Arrhenius Kinetic parameters for the reaction of

thermal degradation of purple-fleshed sweet potato
anthocyanin pigment solutions

Solid Content " . 2 5
(°Brix) Ea" (kJ/mol) k7 (h™) R
8.4 71.23 5.13x10° 0.99
12.2 73.02 1.13x10° 0.98
16.4 63.76 4.62x107 0.98
25 51.29 1.07x10° 0.95

Dactivation energy; “pre-exponential factor.
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Fig. 6. Destruction rate plot of purple-fleshed sweet potato
pigment in the Japanese plum juice based beverage during
storage at different temperatures.

Ink

0.0030 0.0032 0.0034 00036
0T (KY
Fig, 7. Arrhenius plot for the destruction of purple-fleshed

sweet potato pigment in the Japanese plum juice based
beverage.
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