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Increasing the Stability of Anthocyanins from
Black Ginger (Kaempferia paviflora) through
Application of Copigmentation
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Abstract

The objective of this research was to study the effect of the phenolic extract copigments
from Makiang (Cleistocalyx nervosum var. paniala) seeds on pH, temperature and its ratios with
black ginger anthocyanins. Anthocyanins were extracted from black ginger samples (concentration
ratio 100: 370) and then freeze-dried. The copigments from makiang seeds (phenolic compounds)
were extracted using the microwave-assisted extraction (MAE). The anthocyanins extract was mixed
with the phenolic extracts at the molar ratios of 1: 0 (control), 1:5, 1: 10 and 1: 15 under pH 3, 5
and 7, heated at 70, 80 and 90 degrees Celsius for 120 minutes. The mixed extracts were analyzed
for anthocyanins, color values (L*, a*, b*) and half-life (t,,). The results found that the copigments
increased the stability of the anthocyanins. The highest anthocyanins retention (89.57 %) and
anthocyanin content (18.177 mg/100gp,,) were shown at the anthocyanin to copigment molar ratio
of 1: 15 under pH 3 at 80 degrees Celsius for 120 minutes. The color qualities: Hunter L*, a*, b*
were 5.85, 2.43 and 3.04, respectively. The t;,, of anthocyanins was 63.01 minutes, and phenolic

content was 149.3 mgeae/Sow-

Keywords: copigmentation; anthocyanin from black ginger; phenolic from Makiang seed,

microwave-assisted extraction (MAE)
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Table 1 Kinetic parameters for degradation of black ginger anthocyanins extracts with copigmented

samples from makiang seeds (phenolic compounds) in buffered aqueous solutions pH 3

and heated at 80 °C

ratio | T Anthocyanin content Pigment retention () k (10%) to
atio | Time n(a
(mg/100g DW) (%) (min™) (min)
0 16.31+0.02° 100.00 0.000 .
1:0 - 0.020 35.55+0.01
120 13.42+0.04' 82.25 -0.195
0 18.68+0.03¢ 100.00 0.000 "
1:5 A 0.016 43.05+0.03
120 15.9+0.02 85.15 -0.161
0 19.6+0.03" 100.00 0.000 .
1:10 e 0.015 45.90+0.02
120 16.85+0.02 85.98 -0.151
0 20.29+0.02° 100.00 0.000 "
1:15 7 0.010 70.01+£0.02
120 18.38+0.01 90.58 -0.099
0 20.33+0.03° 100.00 0.000 s
1:20 7 0.010 70.73+0.04
120 18.41+0.02 90.69 -0.098
a, b, c.
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"Values with different letters superscripts within column are significantly different (p <0.05)
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Table 2 Kinetic parameters for degradation of black ginger anthocyanins extracts with copigmented

samples from makiang seeds (phenolic compounds) in buffered aqueous solutions pH 3,

5, 7 and heated at 70, 80, 90 °C

Temp. ’ Time | Anthocyanin Pigment retention nG) k (10%) itz

Nla

(°C) P (min) | (mg/100g DW) (%) (min™) (min)

0 22.97+0.02° 100.00 0.000 ]

3 - - 0.0116 | 59.75x0.00
120 | 20.45+0.02 89.01 -0.116
0 16.60+0.01" 100.00 0.000

70 |5 - 0.0158 | 43.87+0.01°
120 | 14.170.04 85.35° -0.158
0 16.59+0.02' 100.00 0.000

7 . 0.0133 | 52.12+0.01°
120 | 14.530.03 87.58° -0.133
0 20.29+0.03° 100.00 0.000

3 0.0099 | 70.01x0.01°
120 | 18.38+0.01° 90.58° -0.099
0 16.11+0.02° 100.00 0.000

80 |5 L 0.0140 | 49.51+0.02°
120 | 14.00+0.01 86.92° -0.140

0 14.15+0.01" 100.00 0.000 g

7 — - 0.0138 | 50.23+0.01
120 | 12.32+0.02 87.08 -0.138

0 18.530.01° 100.00 0.000 )

3 - - 0.0194 | 35.73x0.00
120 | 15.26+0.03 82.37 -0.194

0 15.12+0.03 100.00 0.000 i

9 |5 . 0.0273 | 25.39+0.00
120 | 11.52+0.02° 76.13 -0.273

0 14.15+0.01" 100.00 0.000 .

7 - 0.0146 | 47.48+0.01
120 | 12.23+0.02" 86.43 -0.146

2P S values with different letters superscripts within column are significantly different (p < 0.05)
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Figure 1 Photo of copigmentation on black ginger anthocyanins extracts with copigmented samples

from makiang seeds (phenolic compounds) at the molar ratios of 1:0 (control), 1:5, 1:10

and 1:15 under pH 3, 5 and 7, heated at 70, 80 and 90 °C for 120 minutes.
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Figure 2 Kinetics plots for the anthocyanin loss of copigmentation on black ginger anthocyanins
extracts with copigmented samples from makiang seeds (phenolic compounds) at the
molar ratios of 1:0 (control), 1:5, 1:10 and 1:15 under pH 3, 5 and 7, heated at 70, 80
and 90 °C for 120 minutes.
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