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Abstract: To investigate the stability and degradation kinetics of anthocyanins in mockstrawberry under various conditions, the effects of
different pHs, temperatures, light intensities, oxidizing agents, reducing agents and metal ions on the stability of anthocyanins were determined
by the pH differential method. The research showed that the thermal degradation of anthocyanins in mockstrawberry under different pH
conditions conformed to the first-order kinetic model, and the stability of anthocyanins under strong acid conditions was higher than those under
weak acid and neutral conditions; The thermal stability of anthocyanins in mockstrawberry was poor. With the increase of ambient temperature,
the degradation rate k increased, and the half-life and the decline time D value shortened. The maximum activation energy was 68.65 kJ/mol at
pH 2.0, and the minimum activation energy was 42.35 kJ/mol at pH 5.0. The thermal degradation was an endothermic and non-spontaneous
reaction; Both 6 000 Ix light and H,O, could accelerate the degradation of anthocyanins in mockstrawberry, and the degradation of anthocyanins
under light and H,0, conditions conformed to the first-order kinetic model. The degradation rate under lighting condition was 0.012 3 d*, with
the half-life being 56.35 d; the degradation rate increased with the increase of H,O, volume fraction under H,O,; Na,SO,with a mass fraction of
0.20% had an inhibitory effect on the degradation of anthocyanins in mockstrawberry; Na“ and K* had no effect on the stability of anthocyanins
in mockstrawberry, whilst AI**, Cu** and Fe* could significantly destroy the stability of anthocyaninsin mockstrawberry. In summary, the
anthocyanins of mockstrawberry should be produced and processed under the conditions of acidic pH, low temperature, light avoidance, and

3+t

absence of oxidants and Fe>"to avoid a great deal of degradation.
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Fig.1 Changes in the residual rate of anthocyanins from
mockstrawberry fruits heated for 5 h at different pH values
and different temperatures
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Table 1 The zero- and first-order degradation rate constants
and correlation coefficients of anthocyanins from
mockstrawberry fruits at different pH values and temperatures

B4R —
ki R2 kit R2

323 21930° 09704 0.0229" 09722

333 2.7220° 0.9591 0.0289° 0.9653
10 343 39390° 0.9389 0.0432° 0.9500

353 10.0600° 0.9838 0.1283° 0.9940

363 17.1900° 09738 0.2892* 0.9979

323 1.5565° 0.9836 0.0161° 0.9857

333 24888" 09838 0.0262° 0.9869
20 343 34557° 09811 0.0373° 0.9860

353 84382° 09792 0.1029° 0.9900

363 16.9820° 09750 0.2823* 0.9975

pHIE  T/K

gk
R — %
k/h? R=2 k/ht R=
323 25402° 0.9698 0.0269° 09752
333  30368° 09203 0.0326° 09294
30 343 47299° 0.906 6 0.0530° 0.9236
353  9.9501° 0.9538 01271° 09711
363 165480° 09543 02745 0.9910
323 25789 0.8905 0.027 4°  0.9000
333 3.2504° 0.8991 0.0351% 09110
40 343 52102° 09178 0.0590° 0.9334
353 10.4190° 09429 0.1354° 0.9640
363 16.4220° 09304 02753 09757
323 49662° 09047 0.0558° 0.9176
333 6.0526° 0.8869 00708 0.9124
50 343 69019° 08725 0.0828  0.9039
353 13.8770° 0.9450 0.2091° 0.9878
363 16.4570° 0.8469 0.2896° 0.9293
323 52332° 0.8879 0.0596° 0.9089
333 7.2473° 08742 0.0876° 0.9050
60 343 10.3640° 0.9045 0.1374° 09413
353 15.7860° 0.9476 0.2563° 0.9802
363 17.7870° 0.8671 0.3395° 0.9628
323 6.1046° 08795 0.0716° 0.9072
333 82849° 08792 0.1030% 09112
70 343 131260° 09138 0.1937° 0.966 6
353 15.9930° 0.9161 0.2666° 09757
363 20.6680° 0.9408 0.4447° 0.997 4
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* 2 ERILEHANR pH EMEE TR NFESH

Table 2 Kinetic parameters of anthocyanins from mockstrawberry fruits at different pH values and temperatures

pH 1A TIK tyslh Ea/(kJ/mol) Dh  2ZC  REZEIC  Qu

323 30.26 100.54 50~70 1.37
333 23.98 79.60

1.0 343 16.04 63.39 5330  32.84 70~90 145
353 5.40 17.90

363 2.39 7.96 50~90 152

323 43.05 143.02 50~70 2.04
333 26.46 87.88

20 343 1858 68.65 6173 3097 70~90 2.75
353 6.73 22.37

363 2.45 8.16 50~90 153

323 25.76 85.59 50~70 1.40
333 21.26 70.63

30 343 13.07 58.06 4344 3641 70~90 178
353 5.45 18.11

363 2,52 8.38 50~90 2.27

323 25.29 84.03 50~70 1.46
333 19.74 65.60

4.0 343 11.74 57.74 3903  37.26 70~90 178
353 511 17.00

363 251 8.36 50~90 2.16

323 12.42 41.26 50~70 122
333 9.79 3252

5.0 343 8.37 4235 2781 4853 70~90 151
353 331 11.01

363 2.39 7.95 50~90 1.87

323 11.63 38.63 50~70 151
333 7.01 26.28

6.0 343 5.04 44.36 1676 50.03 70~90 154
353 2.70 8.98

363 2.04 6.78 50~90 157

323 9.68 32.16 50~70 1.64
333 6.72 22.35

7.0 343 357 44.85 11.88 4961 70~90 158
353 2,59 8.63

363 155 5.17 50~90 151

213 F) pHAL TR 5L & e Mfg i 5

IR FE AT LLR I S S R A e, )
WA 2 7 AT I ). A ARZE R BT /S Ak
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Table 3 Thermodynamic parameters of anthocyanins from
mockstrawberry fruits at different pH values and temperatures

pH{E T/K AH/(k¥mol) AG/(kdimol)  AS/[J/(mol K)]

323 60.71 89.46 -89.01
333 60.63 91.67 -93.21
10 343 60.54 93.36 -95.69
353 60.46 92.97 -02.10
363 60.38 93.24 -90.52
323 65.95 90.41 -75.73
333 65.87 91.94 -78.29
20 343 65.79 93.78 -81.60
353 65.71 93.62 -79.07
363 65.62 93.31 -76.28
323 55.38 89.03 -104.18
333 55.29 91.33 -108.23
3.0 343 55.21 92.78 -109.53
353 55.13 93.00 -107.28
363 55.04 93.39 -105.65
323 55.06 88.98 -105.02
333 54.98 91.13 -108.56
40 343 54.89 92.47 -109.56
353 54.81 92.81 -107.65
363 54.73 03.38 -106.47
323 26.43 87.07 -187.74
333 27.26 89.19 -185.98
50 343 28.09 9151 -184.90
353 28.92 91.54 -177.39
363 29.75 93.23 -174.88
323 2641 86.89 -187.24
333 27.24 88.60 -184.26
6.0 343 28.07 90.06 -180.73
353 28.90 90.94 -175.75
363 29.73 92.75 -173.61
323 2641 86.40 -185.73
333 27.23 88.15 -182.94
70 343 28.06 89.08 -177.90
353 28.89 90.82 -175.44
363 29.73 91.94 -171.38
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Fig.2 Effect of light on the residual rate of anthocyanins from
mockstrawberry fruits
E: ABFREEARR NG FHA T P <005 KF 7R
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Table 4 The zero- and first-order degradation rate constants,
correlation coefficients and half-lives of anthocyanins from
mockstrawberry fruits under light treatment
R —%
kfd* R? k/d* R?
6000Ix 1.0600*° 0.8816 0.0123* 09048 56.35
#k 05600 08954  00060° 09074 11550

2.3 HOp xfdp 5 R L AL & H AT I F o
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Fig.3 Effect of H,O, on the residual rate of anthocyanins from

mockstrawberry fruits
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®5 WERIHEEHE HOL LB THTELRM—RMEREREY. HXABRF=H
Table 5 The zero- and first-order degradation rate constants, correlation coefficients and half-lives of anthocyanins from

mockstrawberry fruits under H,O, treatment
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k/min R? k/min® R?
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2.0 1.420 0P 0.636 8 0.063 5% 09254 8.82
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Fig.4 Effect of Na,SOj3; on the residual rate of anthocyanins

from mockstrawberry fruits
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Fig.5 Effect of different metal ions on the residual rate of

anthocyanins from mockstrawberry fruits
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