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Degradation Kinetics of Anthocyanins from Solanum nigrum L. Berries

TENG Fei, LIU Zhaojun, ZHENG Hongliang, WANG Ping’
(College of Forestry , Northeast Forestry University , Harbin 150040, China)

Abstract: The degradation kinetics of 4 anthocyanins extracts from Solanum nigrum L. berries
under different pH and temperature was investigated. The results as follows:the degradation of
anthocyanins from Solanum nigrum L. berries follows the first—order reaction kinetics. The reaction
rate constant of the anthocyanins degrading reaction was increased in exponential pattern as the
temperature went up and the half-life was reduced in exponential pattern. 60 °C and 70 °C ,the
reaction rate constant of crud and purified extracts degrading reaction were increased in logarithmic
pattern as the pH went up and the half-life was reduced in exponential pattern. The reaction rate
constant of fraction 1 and fraction 2 degrading reaction were increased in as the exponential pattern
pH went up and the half-life was reduced in exponential pattern.However,80 “C and 90 °C,the rate
constants and half-life were not changed regularly. 4 kinds of anthocyanins extracts were stability
relatively under 60 °C pH 1.0,and crud extracts was more stable than the other three. These results
indicated that the anthocyanins suited to cold—process for food coloring.

Keywords: Solanum nigrum L. ,anthocyanins,degradation kinetics
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Fig. 1 Degradation of anthocyanins crud extracts from
Solanum nigrum L. berry at different pH values
during heating
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Table 1 Degradation parameters of anthocyanin crud extracts from Solanum nigrum L. berries at different pH values

E/(kJ/mol)

60~70 C 70~80 °C 80~90 C

60 0.018 6+0.000 2 37.27
70 0.067 1+0.000 1° 10.33
0 80 0.174 8+0.000 1" 3.97
90 0.388 4+0.000 4° 1.78
60 0.047 1+0.000 3" 14.72
70 0.091 0+0.000 5 7.62
20 80 0.231 6+0.000 4° 2.99
90 0.356 8+0.000 2° 1.94
60 0.074 7+0.000 5 9.28
70 0.111 4+0.000 3 6.22
0 80 0.214 4+0.000 2 3.23
90 0.252 6+0.000 1 2.74
60 0.083 4+0.000 3" 8.31
A 70 0.119 7+0.000 2° 5.79
80 0.173 6+0.000 1° 3.99
90 0.206 2+0.000 2° 3.36

3.61

1.93

1.49

1.44

2.61 2.22 22.59 101.47
2.55 1.54 32.29 70.53
1.92 1.18 51.13 4342
1.45 1.19 72.87 31.12
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Fig. 3 Relationship between temperature and the half-life
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Table 2 Degradation parameters of different anthocyanins
extracts at pH 1.0,60 °C

T 0.0990 12.60 25.71 [10]
K 0.0135 51.52 84.05 [16]
W i 0.0262 16.54 32.40 [15]
FAE 0.0167 41.51 63.69 [17]
TesE 0.0227 30.43 128.20 [7]
Je 2 0.0186 37.27 101.47 A5
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Fig. 6 Degradation of anthocyanins purified extracts from

Solanum nigrum L. berry at different pH values
during heating
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Reg g AL AL A R0, TATAEL 42 40 1 B2 A AL 7 T REAS T BORPERBMCR, 45583, K7 MK 8 W LIS
# 3 FK% pH A 1.0~6.0 FIEJE A 60~90 C 4 t, ARTRD pH B BN i 2 H HhhE 2 I R A T e 2 B

PFF i 28 SR A0 — GO I W B 1 31 D1 2% S50 TEBOG R HE, I 1, W) 248 EO D 1Y &

HEMT k2SR B3 (p<0.05), E 7 FE 8 45 B 3K 55 I T REL 4 ) 1 R fie 5 e e A AE AL

Foon i 5 T 58 BEAE AT — GOKS  4)  ff TR RR

K3 AEpH TEEREBHE -—LBHMNERSH

Table 3 Degradation parameters of anthocyanin purified extracts from Solanum nigrum L. berries at different pH values

() 10

14

t/C VA E,/(k]J/mol)
70~80 °C 80~90 C
60 0.027 4+0.000 2° 25.30
70 0.056 4+0.000 1* 12.29
1.0 2.06 3.29 1.79 26.12 87.16
80 0.185 3+0.000 3* 3.74
90 0.331 6+0.000 2° 2.09
60 0.033 7+0.000 2° 20.57
70 0.071 1£0.000 2° 9.75
2.0 2.11 1.84 1.84 35.24 65.53
80 0.130 9+0.000 1* 5.30
90 0.241 3+0.000 2° 2.87
60 0.037 3+0.000 4* 18.58
70 0.088 7+0.000 2° 7.82
3.0 2.38 1.06 1.35 45.34 47.14
80 0.118 7+0.000 3* 5.84
90 0.160 0+0.000 1° 4.33
60 0.041 9+0.000 2° 16.54
70 0.082 8+0.000 3" 8.37
4.0 1.98 1.31 1.11 58.34 31.46
80 0.108 8+0.000 2° 6.37
90 0.120 8+0.000 1* 5.74
60 0.046 9+0.000 3° 14.78
70 0.107 5+0.000 2° 6.45
5.0 2.29 1.37 1.33 46.39 46.39
80 0.146 8+0.000 1° 4.72
90 0.195 0+0.000 2° 3.55
60 0.050 7+0.000 4* 13.67
70 0.111 2+0.000 2° 6.23
6.0 2.19 2.29 1.07 35.89 59.37
80 0.254 2+0.000 2* 2.73
90 0.272 3+0.000 3* 2.55

e RoR E 5 B (p<0.05),

222 pH M AERREEF—BMHH WGBS HF H70 CHE B pH 934 K, By o 8 5 4505 0
#%em B9 R 10 20 R pH 546 — 9 BOARE R T 0 B pH 038 K 2 BLEE 8
K PR e e &, I 9 A1 10 AT, 7E 60 °C ROy /NEFa S, R 3 AL E 80 °CAll 90 CHY, J&
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Table 4 Degradation parameters of fraction 1 and fraction 2 from Solanum nigrum L. berries at different pH values
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Table 5 Relationship between temperature and reaction rate constants and half-life of fraction 1 and fraction 2
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Table 6 Relationship between pH and reaction rate and half-life constants of fraction 1 and fraction 2
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