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Abstract: Five polyphenolic compounds (catechin, gallic acid, vanillin, quercetin, and kaempferol) were selected as co-pigments of purple
cabbage anthocyanins. Results indicated that the co-pigmentation effects of catechin and gallic acid strengthened with increased concentration;
however, a slow increase rate was observed when the concentration reached 0.01 mol/L. The co-pigmentation effect of vanillin was strongest at
0.004 mol/L but declined when the concentration was further increased. Quercetin and kaempferol exhibited poor co-pigmentation effects and
accelerated the degradation of purple cabbage anthocyanin when the concentration of 0.002 mol/L was reached. These results showed that
catechin was the most effective co-pigment among the five polyphenolic compounds, followed by gallic acid. Moreover, the thermal stability of
purple cabbage anthocyanin was increased significantly by catechin, gallic acid, and vanillin. Gallic acid showed the best enhancement effects
on thermal stability, with the degradation rate decreasing from 34.02% to 22.88%, while quercetin and kaempferol had little effects on thermal
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stability. Thermodynamic analysis revealed that co-pigmentation of purple cabbage anthocyanin with catechin, gallic acid, and vanillin was a

Modern Food Science and Technology 2022, \ol.38, No.3

spontaneous exothermic process, which suggests that the co-pigmentation effects were caused by noncovalent bonding. Therefore, catechin,

gallic acid, and vanillin can be used to enhance the thermal stability of purple cabbage anthocyanins during production, with catechin showing

the most promising effect.
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Table 1 The hyperchromic effect and bathochromic shift of different copigments on purple cabbage anthocyanin

6 ARE IWEE BT L& Wk E LA
mol/L)  AAjpa/% e/ AAgpad% A/ AAsd % Ahp/nm AA /% A/ AA 10/ % A/ m

0.001 3.76+0.28¢ 1 2.65+0.27° 0

4.46+0.72¢ 0

9.01+0.11* 0 9.94+0.73% -5

0.002 10.49+1.1° 1 3.71+0.28° 0 5.14+1.13¢ 1 5.51+£0.69° 0 6.49+0.44° -6
0.004 20.43+0.48° 2 7.3+1.48° 1 9.05+0.76° 1 0.81+0.27° -1 -1.454+0.39¢ -6
0.008 32.94+2.1° 2 13.67+2.03" 2 7.56£0.07° 2 -13.44+1.044 -2 -10.98+1.65¢ -6
0.01 34.28+1.57" 3 14.33+2.16° 4 6.21+0.6° 2 -20.43+0.05° -4 -21.59+0.28° -8

i B RRFEATEEFEE (p<0.05).
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Fig.1 Effects of different color AIDS on the absorption spectra
of anthocyanins in purple cabbage
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Fig.2 Effect of heat treatment on maximum absorbance of
anthocyanin solution of purple cabbage
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Table 2 The equilibrium constant and thermodynamic parameters of reaction

e n K/(L/mol) AG/(kJ/mol) AH/(kJ/mol) AS/(J/K-mol)

IWRZE 0.78 23.37 -7.81 -23.45 -52.65
ERTB 0.56 14.29 -6.59 -21.39 -59.87

ALK 0.76 7.13 -4.87 -15.87 -31.25
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