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Abstract

Tannic acid (TA), chlorogenic acid (GA) and caffeic acid (CA) as copigments were added in anthocyanin
solutions (pH 3.0) to test their effects on the stability against temperatures, metal ions, and light. Absorbance
of anthocyanins increased with the increase of copigment concentrations. Tannic acid showed the highest ab-
sorbance increase with bathochromic shift of 14 nm (from 514 nm to 528 nm). Copigmentation resulted in
higher storage stability of anthocyanins for 21 days at room temperature (25°C) but lower thermal stability at
higher temperatures more than 70°C. Addition of metal ions to TA caused the enhanced stability as well as in-
creased absorbance of anthocyanins. Copigmentation also caused a significant increase of light stablilty of an-
thocyanins at room temperature, so that addition of TA showed 2.3 times slowed photodegradation of an-
thocyanins under 20,000 lux-light dosage in pH 3.0 solution at 25°C.
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Fig. 1. Effect of copigment on anthocyanins from a
Korean pigmented rice variety in various copigment
solutions, pH 3.0 at 25°C. Anthocyanin preparation in
0.1 M citrate buffer, pH 3.0 containing various concent-
ration of copigments were measured for absorbance
changes.
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Fig. 2. Stability of anthocyanins from a Korean pigment-
ed rice variety in various copigment solutions (1:20 molar
ratio), pH 3.0, at 25°C. Anthocyanin preparations in 0.1
M citrate buffer, pH 3.0, containing copigments were
measured for absorbance changes for 21 days of storage
periods at 25°C.

Table 1. Rate constants and half-life values of the thermal degradation reactions for anthocyanins from a Korean pig-
mented rice variety in various copigment solutions (1:20 molar ratio), pH 3.0, at 25°C

Temperature Rate constant (x 10° min™") Half-life (h)
(0 Control TAY CA? Control TA CA GA
90 1.04 1.12 1.42 11.10 10.28 8.14 10.52
80 0.91 1.07 1.08 12.76 10.83 10.75 10.45
70 0.49 0.72 0.62 23.65 16.10 18.70 17.14
25 0.017 0.013 0.014 0.014 698 854 829 800.9

"TA: tannic acid
“CA: caffeic acid
YGA: Chlorogenic acid
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Fig. 3. Effect of copigmentation on anthocyanins from
a Korean pigmented rice variety in 0.1M citrate buffer,

pH 3.0, containing various copigments (1:20 molar ratio)
and metal ions(10mM) during 21-day storage at 25°C.
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Fig. 4. Effect of copigmentation on anthocyanins from
a Korean pigmented rice variety in 0.1M citrate buffer,
pH 3.0, containing various copigments (1:20 molar ratio)
and metal ions(100mM) solutions during 21-day storage
at 25°C.

3] ® o] 2918l copigmenteh= t}E Heo| gtEA
old B3} (metalo-anthocyanin}E o] #4] o <tE
Alopd 2] ¥ sl 7]od gt At dedA Qo

Copigmentation2| dlotdA &}

& Ajold A L4(pH 3.0 A|7}A| copigments
Z AHrpsla 20,000 luxe) wd4Y33-g zapsbHA] 25°C
s S B P d 2 KA R ed o] ! el Bid o
Al 2HA 2 W AAjt A 8F 22 A e
Fol d2FoF AMElg e, 7 A= Fig. 594 72
o fAE) kEAlohd A Yol o8] 13 wbgo

737
—m— Control
1.0+ Py —@—TA
\ —A— CA
.\.\
2 ®
< \k
\I\k
061 \I\XEV
\\ A
l\.
0.4 v T T M T T T
o 1 2 3 4 5 b6
Time(h)

Fig. 5. Effect of copigmetation on light induced degrada-
tion reactions of anthocyanins from a Korean pigment-
ed rice variety in pH 3.0 at 25°C (1:20 molar ratio, 20,000
lux). Anthocyanin preparation in 0.1 M citrate buffer,
pH 3.0 were irradiated with fluorescent lamp (20,000 lux)
at 25°C and measured for absorbance changes with 2
hr intervals.
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Table 2. Rate constants and half-life values of the thermal degradation reactions for anthocyanins from a Korean

pigmented rice variety in tannic acid (TA, 1:20 molar ratio) and various metal ions solutions (10 mM) in pH 3.0

Rate constant (X 10° min™")

Temperature .
(C) Control Na Ca Al TA TA+Na TA+Ca TA+Al
90 1.42 1.59 2.10 1.97 1.63 1.60 1.93 1.76
80 1.03 1.10 111 121 1.18 1.20 117 1.10
70 0.54 0.48 0.66 0.64 0.65 0.62 0.62 0.63
25 0.016 0.020 0.020 0.016 0.019 0.020 0.021 0.016
Temperature Half-life (h)
(0 Control Na Ca Al TA TA+Na TA+Ca TA+Al
90 8.11 7.30 5.51 5.88 7.07 7.24 5.99 6.57
80 11.17 10.54 10.44 9.57 981 9.63 9.87 10.51
70 21.34 23.87 17.59 18.04 17.70 18.55 18.53 18.42
25 721 566 570 732 589 577 563 738
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Table 3. Rate constants and half-life values of the light induced degradation reactions for anthocyanin from a Kore-
an pigmented rice variety in various copigment solutions (1:20 molar ratio) at 25°C in pH 3.0

Rate constant(x 10° min ')

Light Half-life (h)
Dosage (lux)  control TA" CA” GA” Control TA CA GA
20,000 1.74 0.74 1.19 1.04 6.66 15.54 9.68 11.06

0 0.18 0.16 0.18 0.23 64.18 71.01 64.12 50.41

“TA: tannic acid
ICA: caffeic acid
YGA: Chlorogenic acid
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