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Kinetic Study on the Color Deterioration of Crude Anthocyanin
Extract from Schizandra Fruit (Schizandra chinensis fructus)

Sung-Bin Cho, Hyun-Jung Kim, Jong-II Yoon and Hyang Sook Chun*

Korea Food Research Institute

The effects of temperature and pH on color deterioration of anthocyanin in Schizandra fruit (Schizandra
chinensis fructus) were determined with temperature range of 80~100°C and pH range of 2.0~5.0. Browning
index was used as an index of color deterioration of crude anthocyanin extract from Schizandra fruit. As pH of
crude anthocyanin extract was increased, color deterioration was accelerated, showing pH-dependency of thermal
stability of anthocyanin extract from Schizandra fruit. Anthocyanin degradation could be modeled as a second-
order rate reaction, with rates of 3.2X10° h! (pH 2.0)~4.1 X107 h™ (pH 5.0) at 100°C. Temperature dependence
of deterioration was described by the Arrhenius relationship. Activation energies for pH 2.0~5.0 ranged from

24.87~42.54 kJmol™.
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A,,5: Absorbance at 525 nm

A,y Absorbance at 420 nm
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k: rate constant

k,: pre-exponential factor

Ea: activation energy (J/mol)

R: universal gas constant (8.314 J/mol K)
T: absolute temperature (K)

2.0 32

1.8 Wﬁ;ﬁj 2.8

»
S 16 —O— pHat80°C
£ —— pHat 90 °C 2.4
0
8 4 = pHat 100 °C %
£
g 2.0
S 12
Q —@— Brat8o °C 16

1.0 { =¥ Brat90°C

~#— Bl at 100 °C

0.8 L= " " v . — 1.2
0 30 60 90 120 150 180

Heating time (min)

Fig. 1. Changes of color and pH of crude pigment extract from
Schizandra chinensis fructus during heating.

Crude pigment extract from Schizandra chinensis fructus was
heated at 80, 90, 100°C for 0~180 min. Color changes of crude
pigment extract were expressed as browning index.
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Fig. 2. Effect of pH on color change of crude pigment extract
from Schizandra chinensis fructus during heating.

Crude pigment extract from Schizandra chinensis fructus was
heated at 90°C for 0~120 min. Color changes of crude pigment
extract from Schizandra chinensis fructus was examined as
browning index.
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Fig. 3. Second-order plot of color change of crude pigment
extract from Schizandra chinensis fructus at various
temperature and pH conditions.

Color changes of crude pigment extract from Schizandra chinensis
fructus was examined as browning index. (A) 80°C, (B) 90°C, (C)
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Table 1. Second-order rate constants of browning index of
crude pigment extract from Schizandra fruit at various
temperature and pH conditions

Temp. (°C) pH kG R?
2 1.8x1073 0.99
30 3 1.9x107 0.98
4 22X%107° 0.93
5 2.6Xx107 0.96
2 2.5%107 0.97
% 3 24X107 0.99
4 2.8X107 0.97
5 3.1x107 0.87
2 32X107° 0.97
3 35%107° 0.99
100 4 48X107° 0.98
5 41x107° 0.91
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Fig. 4. Arrhenius plot for color changes of crude pigment
extract from Schizandra chinensis fructus.
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Table 2. Arrhenius kinetic parameters for the color changes of
crude pigment extract from Schizandra fruit

pH Ea” (kJ/mol) k2 (™) R
2 31.53 443 1.00
3 3336 5.07 1.00
4 42.54 8.32 0.95
5 24.87 2.50 0.98

DActivation energy, “Pre-exponential factor.
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Fig. 5. Kinetic compensation of color changes of crude pigment
extract from Schizandra chinensis fructus.
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